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Whatever the aerial or frequency there
is a BICC cellular -polythene Downlead to suit

every television requirement.

These cables are made under strict
process quality control. Yet they are low in ccst,
providing the most economical method of ensuring
high quality performance.

Publication No. 357 gives further technical

details. May we send you a copy ?

ITdownleads
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Various modulation arrangements can be used with the 
500kc /s marine- distress transmitter (see previous advertise- 
ment). For c.w. operation a morse key can be connected in 
series with the base winding of the modulator transistor, 
together with in r.f. choke and a bypass capacitor to prevent 
r.f. voltages floating across the key. 
Low -power modulation is used for radio telephony. The 
modulator transistor is biased into Class C operation, using 
a parallel CR combination, to a point where the output of the 
transmitter falls to half its normal value, and an a.f. signal is 
applied across the bias resistor. 
The circuit shown here is for an automatic-keying device 
which generates the distress signal. A time interval of 0.1 sec 
was chosen for the duration of a dot and for the interval 
between successive dots or dashes. The duration of a dash is 
then 0.3 sec. 
Transistors Tri and Tr2 form the dot multivibrator and the 
Tr2, Tr3 combination is the dash multivibrator. As the 
spacing between dots is the same as the spacing between 
dashes, no gate is required for mixing and so the output can 
be taken from the collector of Tr2, the common transistor. 
To square-off the waveform of this output an emitter follower 
Tr4 is added. The output from Tr2 is inverted by Tr13 to the 
negative-going pulses required for keying the transmitter. A 
positive line is provided for the combined multivibrator by 
connecting the three emitters to a suitably decoupled resistor 
R2. This ensures that the appropriate transistor (Trl or Tr3) 
is definitely cut off by the sequence multivibrator which 
acts as an on -off switch in the base leads of Trl and Tr3. 
This multivibrator consists of transistors Tr6 and Tr7, 
which conduct alternately, switching the supply voltages 
across the base resistor R7 and R6 respectively. When Tr6 
is on, Tr5 is off and the. voltage across R9 (approximately 
Vcc) appears across R7, the base resistor of Trl, and three 
dots are generated. The timing of this sequence is mainly 
governed by the combination C9R11. 
The capacitor C7 reduces the switch -on time of transistor 
Tr7. If it is omitted, the inhibiting signal from Tr7 does not 
reach the dash multivibrator soon enough and a spurious 

dash precedes the dot -dash sequence. When Tr7 is on, Tr8 is 
off, the supply voltage appears across R6, and Tr3 generates 
three dashes. Transistors Tr5 and 1ír8 are emitter followers 
which squire -off the collector waveforms from Tr6 and Tr7. 
The sequence multivibrator is in turn controlled by the mark - 
space multivibrator by connecting R13, the base -feed resistor 
to Tr7, across the emitter load of Tr9. The mark -space 
multivibrator is the only free -running one in the whole 
circuit. It controls the whole automatic timing circuit. TriO 
is an emitter follower which squares -off the collector wave- 
form of Trll. A buffer stage, Tr9, is required to reduce 
interaction between the mark -space multivibrator and the 
previous stage. 
The resistor R18, in the base lead of Tr10, is necessary to 
prevent pulses, fed back from the sequence and dot -dash 
multivibrators, triggering the mark -space multivibrator. It 
also reduces the voltage developed across the emitter resistor, 
R17, thereby reducing the on -period of Tri i. This time can 
be easily adjusted because it is the off-period for the com- 
plete timing circuit. If R22 is 270kí3 and CIO is 100 µF, the 
space period between signals is about 15 sec. 
Some of the timing components need careful selection; all 
the resistors for these circuits should be of high stability, and 
the capacitors should have low leakage currents. These 
capacitors should preferably be metallised paper types (C1, 
C2, C3, C5, C7, C12), and tantalum electrolytic for the others. 
All the transistors operate at less than 500µA per stage; the 
total current drain from a 12V battery is about 4mA. The 
circuit operates satisfactorily with supplies down to about 
10V, and over a range of temperature from 0 to 60 °C. Taking 
into account the on -off power ratio of the combination of 
transmitter and keying circuit, a life of 50 hours can be ex- 
pected from a 4 ampere -hour accumulator. 
It cannot be emphasised too strongly that indiscriminate 
transmission of the international distress signal, whether 
licensed or not, is very undesirable. However, the principles 
of the design described can be used for the automatic keying 
of any morse signal, such as a call sign, by suitable adjust- 
ment of the timing components. 
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Wireless World 

Monodic Sound 
THE current interest in stereophony, one might 
almost describe it as an obsession, has brought with 
it many headaches, not the least of which has been 
caused by the difficulty of finding a terse word to 
describe the other kind of sound reproduction - 
the one we used to enjoy before two -channel stereo- 
phony became a commercial proposition. 

Most of the proposals to date have not been 
entirely satisfactory: some have been plainly ludic- 
rous-" monaural " and " monophonic," for 
instance. 

No normal person would dream of listening to 
free -field sound from whatever source or sources 
except with two ears, and it is useless to argue 
that the sound might have been picked up by a 

single microphone, for in that case a better term 
would be "monomtcrophonic." 

As for " monophonic," this calls to mind only 
tuning notes, test oscillators and other uninterest- 
ing laboratory noises; certainly not the rich poly- 
phonic sounds of music and well modulated voices 
which often come through reasonably well even on 
"non- stereophonic" equipment. Let us therefore 
dismiss " monophonic " as an abortive attempt by 
the stereophonists to denigrate a system of high - 
quality sound reproduction of which we have by 
no means heard the last. 

Thinking of why " monaural " and " mono- 
phonic " should sound so funny and out of con- 
text we chanced to remember a pedagogic disserta- 
tion on the origins of humour in which a high 
place was given to " the juxtaposition of the incon- 
gruous." False comparison, inadequate antithesis 
-here surely are the root causes of our trouble. 
" Monaural " is the antithesis of " binaural " which, 
by common consent, refers either to the normal act 
of hearing or to a system using headphones separ- 
ately excited by independent reproducing channels. 
" Mono " should not be associated with " phonic " 
because the first part describes the channel of 
transmission whereas the second refers to the 
nature of the information conveyed. With " stereo- 
phonic" we are on firmer ground, because not only 
does it pass muster by referring exclusively to the 
quality of the sound, but it is now so well estab- 
lished that no etymological argument is likely to 
displace it. Therefore all we have to do is to find 

the Greek antonym for " stereo " -or do we? 
The opposite of solid is plane or flat, and good 

single- channel sound reproduction is far from 
being that. By the judicious use of reverberation 
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and by varying distances from the microphone the 
skilful broadcaster or recording technician can con- 
vey the impression of spaciousness in depth. In 
fact the best results could justly be described as 
" single -channel front -to -back stereophony." True, 
the use of two or more channels gives width in 
addition to depth, so one might call it " second - 
order stereophony " to distinguish it from the 
" first -order stereophony " which we sometimes 
get from single channel. 

Both systems have their strength and weakness. 
Obviously multichannel stereophony is best suited 
to orchestral and choral music, especially when 
this is written with antiphonal effects in mind; and 
single -channel " stereophony " should be best for 
solo instruments and voices with a subsidiary or- 
chestral accompaniment. It is technically difficult 
to centre the virtual image of a voice, so that it 
seems to come from a point midway between two 
loudspeakers, but it can be done as Mr. Briggs 
demonstrated recently in the Festival Hall in Lon- 
don. The audience by a show of hands preferred 
two -channel stereophonic reproduction of the 
soprano voice to a single -channel recording, admit- 
tedly of a different singer but by the same 
recording company. Other experiences have shown 
that either system can beat the other at its own 
game when it is at the top of its form and the other 
is not. At the present stage of development it is 

therefore unsafe to try to draw a distinction based 
solely on the criterion of performance. 

Until recently this journal has favoured the term 
" single- channel " for non -stereophonic systems, 
but since the B.B.C.'s revival of interest in stereo- 
phonic broadcasting the possibility that two audio 
channels may eventually be broadcast over a single 
radio channel introduces an element of ambiguity. 
Radio people can with some justification lay a prior 
claim to the use of the term channel and we see 
no reason why they should not keep it if they will 
allow us the use of " monodic " (suggested on 
p. 304 of this issue by our sometimes unruly but 
ofteti inspired contributor " Free Grid ") to des- 
cribe the audio -frequency part of the chain. It is 

self -consistent in describing the system without 
reference to the nature of the information con- 
veyed, and it enables us to make free and confident 
use of the contraction " mono " in the knowledge 
that if challenged to explain what it stands for we 
shall be spared the embarrassment of trying to jus- 
tify " monophonic " or " monaural." 
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FERROELECTRICS 
I. -THE PHYSICS OF A SINGLE DOMAIN 

By J. C. BURFOOT,* Ph.D. 

THE prominent property of a ferroelectric is that 
it has a spontaneous polarization PT analogous to 
ferromagnetic remanence, and that this polarization 
can be reversed by applying an opposing electric 
field E stronger than the coercive field E, (Fig. 1). The 
name " ferroelectricity " was coined because of this 
similarity; there is no connection with " iron." The 
discovery of ferroelectrics is very much more recent 
than that of ferromagnetics. Weber's theory of 
magnetic substances in the middle of last century and 
Ewing's later extensions had led already in 1907 to 
the Weiss domain theory; the discovery of ferro- 
electricity in Rochelle salt was not made until 1921 
(Valasek). Inevitably, progress in understanding 
the phenomenon has been more rapid, leaning on 
analogy with the magnetics. However, a closer look 
shows that the differences are at least as striking as the 
similarities, as I shall show in these articles. 

About thirteen groups of ferroelectric materials 
are now known, and new ferroelectrics are being 
added constantly to the list. The physics of a 
ferroelectric material is most easily approached in 
terms of a single good crystal which is all one 
domain, though such a state may be difficult to 
maintain m practice; this first article deals with this 
topic. Later I shall consider the effect of multi - 
domain structures on these basic properties, and then 
the even more complicated nature of polycrystalline 
materials. Ferroelectrics have been used for many 
years, usually in the form of ceramics, in a great 
number of piezoelectric devices and transducers, and 
in capacitors. After considering these, I shall 
examine work carried out in the last decade on the 
" dielectric amplifier " and associated modulation 
devices, and towards uses in digital computers, for 
storage and switching purposes. 
Single Domains. -In view of the historical lag, it is 
not surprising that understanding of the basic 
phenomena is considerably less well advanced than 
in magnetics. But it seems too that the underlying 
facts are genuinely less simple. For it is possible to 
describe ferromagnetism by treating each atom as 
though it were an elementary magnet. Then the 
complications of alignment and domain formation are 
described in terms of those external properties of 
magnets which have been known since William 
Gilbert's study of them about 1600: (1) a magnet 
produces a dipole magnetic field in its neighbour- 
hood, and (2) a magnet aligns itself with a magnetic 
field if it is free to do so; interactions between magnets 
are described in terms of these two facts. At first 
sight this looks like describing ferromagnetism in 
terms of ferromagnets. But in fact the magnetic 
moment, or strength, of our elementary magnets 
undergoes no change in a field, and it is precisely 
such changes which are of interest (Fig. 1(a)) and 

* Queen Mary College, London University. 
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which we succeed in describing, in materials, in terms 
of our conception of the atom as a permanent dipole. 

In ferroelectrics, permanent (electric) dipoles also 
occur, but one cannot usually identify a particular 
atom with the dipole, and certainly not a particular 
electron, as in magnetics. The " spinning " electron 
responsible for ferromagnetism is inside the atom, 
screened electrically from neighbouring atoms. But 
for ferroelectricity, the various structures which 
cause it are intimately associated with the bonds 
between atoms, so that even in the relatively simple 
crystalline form of solids it is difficult to find any 
conception of microscopic subdivision which will 
effectively isolate the essential dipoles. The com- 
plication is increased because the cohesive forces 
holding matter together are largely electrical in 
nature. 

Three elementary magnets, the atoms of iron, 
cobalt, and nickel, largely account for ferromagnetics; 
but in ferroelectrics there are many possible 
elementary dipoles, and the same unit may behave 
quite differently in different materials. In many 
cases the unit involved is not yet known for certain. 
Also, induced dipoles become important in ferro- 
electrics; the polarizability of a molecule may well 
determine whether the material containing it is 
ferroelectric. Polarizability is the extent to which a 
particular atom or molecule can be given a dipole 
moment by an electric field. 
Permanent Dipoles. -An electric dipole is a body 
which is electrically neutral, but with the effective 
centres of its positive and negative charges not at the 
same place. There is no reason to suppose that either 
of these charges is concentrated at a point, but it is 
sometimes convenient to think of the dipole as made 
up of two equal charges, + q and - q, fixed at a 

Fig. 1. Magnetic and electric hysteresis loops. The in- 
ductions are respectively B =H+47T1 and D =E+4r7P, or in 
these materials, to a good approximation, B =47rl and 
D= 4nP. 

ELECTRIC FIELD 
STRENGTH(E) 

(a) (b) 
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separation 2d, and then we define the electric dipole 
moment as p = 2dq. The axis of the dipole is the 
line joining the charges. If a molecule or a crystal 
cell in a crystalline solid behaves like a permanent 
dipole whose axis can be turned into any direction or 
into any one of a number of particular directions, 
spontaneous polarization might result from alignment 
of these dipoles in strings head -to -tail in some 
particular direction, and alignment of the neighbour- 
ing strings in the same sense. If the alignment is 

complete, and there are N dipoles in a unit volume, 
then P = Np. Such an alignment may have been 
caused initially by the application of a suitable 
external electric field E, subsequently removed. But 
it is retained by the internal fields due to the dipoles 
themselves. It is believed that such internal fields 
are very much greater than any practical value of 
applied E, and they are very important to an under- 
standing of ferroelectricity. For at any reasonable 
temperature, random thermal motions, which we 
have ignored above, spoil the alignment (so that many 
p are in wrong directions) unless there is some 
field F to counteract it; this field can be the internal 
field. The way P falls off if F is too small is shown 
in Fig. 2(a). 

Induced Dipoles. -The above ideas are common 
to both ferromagnetism and ferroelectricity, though 
the reasons for the existence of p are very different 
in the two cases. But now turn your attention from 
permanent dipoles to the possibility of induced 
dipoles. That is, consider ' material in which the 
positive and negative centres of the units do coin- 
cide. The function of the field F is to separate them, 
against the influence of the forces holding the unit 
together. And now we meet the following curious 
possibility. Because polarization produces internal 
fields, it is possible for a material containing no 
permanent dipole to exhibit a polarization. The 
polarization creates the field and the field creates 
the polarization -it is only necessary that the 
polarizability should be " large enough "; equation 
(2) below puts this condition more precisely. 

In a small field F, the strength of dipole induced, 
pi, will be proportional to F, 

p, = aF .. .. (1) 

but in larger fields, p{ approaches some maximum 
value set by the structure and cohesion of the 
unit. This is known as " saturation." See Fig. 2(b). 
a is the polarizability. It is clear from Figs. 2(a) 
and (b) that the effects of permanent and induced 
dipoles will be similar, though the values and temper- 
ature dependences will be different. Probably 
both types of effect occur. 

It is worth while to compare the induced dipolar 
effects that can occur in magnetic materials. Our 
electric induced dipoles may be due to relative 
movements, in the field F, of atoms carrying positive 
and negative charges (" atomic " or " ionic " 
polarization), or to displacements of the electrons 
of an atom relative to the positive nucleus of the 
atom (" electronic " polarization); in either case, 
the dipole produced is directed with the field rather 
than against it, so that the susceptibility I/H is 

positive, and we may even have a ferroelectric if 
the co- operative effect is large enough. In magnetics, 
induced dipolar effects are due to precessions of 
electron torbits about the field direction, and the 

t Not to be confused with electron spins. 
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Fig. 2. 
/Polarization 

and field curves. In Fig. 2 (a), 

P =Np (coth - pF) for free dipoles; near 0, this is 

P-Np (3kT). k= 1.381.10-16 erg /deg. 

laws of magnetic induction are such that the result 
must oppose the applied field. So the associated 
susceptibility is negative, and materials in which 
this effect predominates are called diamagnetics 
rather than paramagnetics; such materials try to 
move away from, rather than towards, regions of 
high -field. 

Two points of contrast with magnetics result: 
(1) In electrics we cannot distinguish permanent 
from induced dipoles by the mere sign of a force; 
the terms dia- electric and para- electric are hardly 
in use, in fact. (2) In ferroelectrics we cannot be 
certain that permanent dipoles underlie the pheno- 
menon, for here induced dipolar effects do have the 
right sign to allow co- operative effects. 

Spontaneous Polarization -Fig. 2 will not 
explain why spontaneous polarisation remains when 
E = 0 unless we can identify the value of F when 
E is removed. To do this, let us first imagine that 
we do apply E (which we shall later remove) and 
describe the behaviour of F and P on the same 
Figure 2. This is done by the full straight line 
F = E + ßP in Fig. 2(c). That is, the extra field 
at a point inside the material, due to the overall 
polarization P of the surrounding material, is written 
as ßP where ß represents the strength of the co- 
operation. In ferromagnetics, exchange forces make 
ß very large indeed, perhaps 10,000, but in ferro- 
electrics it is of order 1. The two full curves in 
Fig. 2(c) represent the two parts of the statement 
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20 40 60 80 100 

TEMPERATURE (C) 

Fig. 3. Spontaneous polarization in a single domain of 
barium titanate, in microcoulombs per cm2. 

" polarization creates (some of the) field, and field 
creates polarization." The only state that satisfies 
both conditions at once is at the intersection X, 
which therefore determines F for that value of E. 
Now the effect of removing E is to slide the straight 
line towards the left to the dashed position, and 
P,. then gives the value of the spontaneous polariza- 
tion. 

On the same figure can be seen circumstances 
under which P,. will be zero, so that the material 
is no longer ferroelectric. This happens if the 
straight line, whose slope is 1 /ß, is steeper than the 
slope of the curve at 0, which we can get from 
P = Npi and pt = aF. That is, the condition for 
ferroelectricity is that Na should be greater than 
1/ß or 

a > 1/Nß .. .. .. .. .. (2) 
Temperature Variations. -Now in fact if the 
temperature is raised above some transition tempera- 
ture Tp7 P,. again will be zero in the same way. 
It is most readily seen for the permanent dipoles, 
for which To is the temperature at which the thermal 
disordering overcomes the co- operation. For it 
is possible (but see next paragraph) to think of 
orientation of permanent dipoles in terms of a 
fictitious polarizability. 

a 
3kT 

p2 
.. (3) 

Then the slope of the curve at 0 is Na', and unless 
this is greater than the slope 1 /ß, P,. Will zero. 
That is, for ferroelectricity we need the equivalent 
of equation (2), Ná > 1 /ß, which is now 

Np2 
> 

ß 
or T < 

N3k 

2 

Thus the transition 

temperature is 

T Nßp2 
. . 0 3k (4) 

In the case of induced dipoles, the equation (2) 
shows no temperature dependence, and it must be 
supposed that the polarizability a decreases as the 
temperature rises, until equation (2) is no longer 
satisfied. Fig. 3 shows the way P falls off, for barium 
titanate. 

Equation (3) is based on the idea of a dipole free 
to rotate, and is not strictly correct, first because 
an electric dipole is probably not free, and second 
because for rotatable dipoles our treatment of F 
is not quite correct. However, the equation will 
serve our purposes. Electric dipoles may be able 
to jump fairly freely between a number of alter- 
native positions, and expressions for P have been 
worked out similar to those in the caption of Fig. 2(a). 
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When alignment is not complete, P is less than 
Np, say Np', and the caption shows that near the 

origin, this p' is p' = 3k,, F, which by comparison 

with equation (1) gives equation (3). In these 
expressions, T is measured on the Kelvin tempera- 
ture scale, so that T °K means t °C where T = t -f- 
273. 
Hysteresis. -The hysteresis loop of Fig. 1(b) 
can be seen on an oscilloscope by applying a.c. 
across two capacitors in series, one of which (A) 
has the ferroelectric for dielectric. The spontaneous 
polarization induces charge on the plates of A. 
When P changes, some of the induced charge is 
liberated, and, passing to the ordinary small linear 
capacitor, is displayed as a proportional voltage on 
the Y plates of the oscilloscope. The applied a.c. 
is connected to the X plates. In working with 
ferroelectrics, the plates or electrodes must be in 
exceedingly intimate contact with the material, 
because the dielectric constant is very high, say 
5,000 in some cases. So an unsuspected air capacitor, 
only d /5,000 thick in series, halves the applied field, 
and in large -signal work will grossly distort the 
results. Evaporated electrodes or liquid electrodes 
are used. Notice that, just as in magnetics, the 
area of the hysteresis loop represents an energy loss 
per cycle, which we shall later have to take into 
account. 

It seems that now we can explain the hysteresis 
loop, though we shall see later (see section on 
"Domains ") that this is deceptive. Fig. 2(d) shows 
an extended version of 2(c), in which four stages of a i 

EC 

oao 

0. 008 

0.006 

0004 

0.002 

-200 -150 -loo -50 0 -160 -150 -140 -130 -120 
TEMPERATURE ( °C 

(a) 

TEMPERATURE (°C) 

(b) 

Fig. 4. Dielectric constants of potassium dihydrogen 
phosphate (divide e.s.u. by 900,000 to get p,F.cm -1). The c 
direction is the ferroelectric axis. 

cycle of an alternating E are shown (1, 2, 3, 4). 
At some moments, three intersections of the graphs 
occur. Some will be unstable. I shall not discuss 
this, since domains will modify the results. 
Thermodynamics. -Our subject matter is to be 
largely the dielectric and piezo- electric values in 
these ferroelectric materials, many of which values 
are anomalous, i.e. are unusually large or unusually 
small and show large variations as the temperature 
changes. These properties relate S, X, P and E, 
where X is a mechanical stress applied to the material 
and S is its relative change of size. The magnitude 
of a change of P in response to an applied E is 
represented by the dielectric constant e; change of 
S in response to X is elastic compliance; the other 
four possible relationships are all exhibitions of 

See caption of Fig. 1. Permittivity D/E or dielectric constant is 
1 + 4iro where 'i is the susceptibility P /E. But in ferroelectrics P is so large that E -_4n+ß (or in m.k.s. units) so that it is common to use the terms almost synonymously. 
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Fig. 5. One of the piezoelectric coefficients of a single - 

domain barium titanate crystal. 

piezoelectricity, either "direct" (electrical changes 
caused by mechanical changes) or "converse" 
(mechanical changes caused by electrical), and it can 
be shown that they are equal in pairs; for example I 
shall use d to indicate the value of the response 
of P to X (a "direct" effect), which is equal to the 
response of S to E (a "converse" effect). 

Any one of these values may appear to be very 
different, in ferroelectrics, depending on the condi- 
tions of measurement. For example, one may 
measure a property "at constant E ", i.e. with oppo- 
site faces of the material connected together through 
a low impedance rather than open circuited. Or c 

may be measured "at constant S ", i.e. with the 
material "clamped" rather than "free ". But clamp- 
ing may not be intentional. It will occur to some 

extent if there are domains present which restrict 
one another's expansions under field, and even 
without domains, clamping will occur if measure- 
ments are made by fields whose frequency is above 

the mechanical resonance frequency of the piece 
of material, so that inertia prevents the rapid expan- 
sions. This resonance frequency alters with the size 

and shape of the piece. 
So in practice one must specify rather carefully all 

the conditions of measurement, and the formal 
methods of thermo -dynamics state the relationships 
between them and give the equalities above, and also 

show that if we can explain one or two of the anoma- 
lies, the rest may be deduced. Therefore I shall not 
explore all the inter- relations whose complexities I 

have hinted at, but shall content myself with a short 
examination of e and d. 

Dielectric Constant. -The d.c. dielectric constant is 

the slope of a line such as a in Fig. 1(b), but usually 
of more interest is the incremental a.c. constant 

Eao defined, for example, when P =Pr, by the slope b. 

Lag effects make a slender 
ellipse of this line and 
cause losses, just as in 
ordinary dielectrics. If 
there is a bias B applied in 
addition to the small mea- 
suring field, the defining 
slope is c, and this alter- 
ation with bias is impor- 
tant in applications such 
as modulating devices. If 
the applied a.c. amplitude 
Em is large, it is clear that 
the changes of P do not 
vary linearly with E. If 
Em exceeds E the loop is 
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traversed, and the apparent e is an overall value, not 
very different from P,./E say 0.0251 F.cm -' for 
barium titanate crystals. In this case also, there 
is a large loss specific to ferroelectrics, equal to the loop 
area, of order 1 mW per cu.mm at 50 c /s. e varies not 
only with B, and with Em, but also with frequency 
co/27r, and with temperature T. In addition, it is 

different when measured by a.c. in different direc- 
tions (anisotropy), and when measured free or 
clamped, as discussed above. Fig. 4 illustrates 
several of these points. e reaches values 1,000 times 
greater than in normal dielectrics. 

Above T. the ferroelectricity disappears. The 
polarizability is no longer large enough to maintain 
the spontaneous polarization in zero field, but it is 
apparent that its value is still large, for the effect 
on P of an applied field still results in an anoma- 
lously large e. Above To, a falls off, unlike most 
normal dielectrics, in which it rises. In many cases 
it falls off in such a way that its reciprocal (or strictly, 
that of n) is a straight line (Fig. 4(b)). This is known 
as a Curie -Weiss law. In equation (3) the polariza- 
bility varies as 1 /T, or, say, Na' =C/T, where I 
write C for the constant NpE /3k. Then the earlier 
equations P =Na'F and F =E +ßP show that 

E T- ß C This is a Curie -Weiss law, 
P C 
1 T-T, - .. (5) 

The constants T, and C are known as the Curie 
temperature and the Curie constant. A similar 
derivation can be made in other cases where x is 

proportional to 1 /T. In this case based on equation 
(3) we see that T0= ßC, which from equation (4) 

is Tc =T.. That is, as T falls, in the non- ferro- 
electric temperature region, towards the transition 
temperature To, 77 and e rise towards a value which 
in principle is infinite at the transition temperature. 
In some ferroelectrics, TO is several degrees below To 

(though still To is often called the Curie temperature), 
but in any case, though e reaches a high value, it falls 

again in the ferroelectric region, either sharply, or 

more gradually as in Fig. 4(a). Now the spontaneous 
saturation of P has left relatively little possibility of 
extra polarization being acquired under an applied 
field to show up as a high e value. 

The mechanisms responsible for e under small 
voltages are not necessarily the same as those acting 
when voltages are large enough, below To, to reverse 
P and cause a hysteresis loop. But where the values 
are anomalously large, it is probable that there is 

much in common. P has taken up one direction, 

Fig. 6. Piezoelectricity in ferroelectrics. 
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so it is not surprising that a is very different in that 
direction. It is usually larger in the direction of P 
in materials `where the cross -directions are not 
available as alternative easy directions for P. 
Piezoelectric Constants. -Fig. 5 shows the anomaly 
of one of the d values of barium titanate, associated 
with its dielectric anomaly. The d states the frac- 
tional elongation S resulting from a small field E; 
another piezo- coefficient b states the S resulting 
from a small polarization P. Several d values (and 
several b, etc.) are needed to describe the piezo- 
electricity of any crystal, e.g. a field in direction c 
may cause elongation in that direction and also 
shear effects in cross -directions. For simplicity I 
shall write only of the former, though in fact Fig. 5 
is a cross -coefficient. Many piezoelectric materials 
are known and used, which are not ferroelectric, e.g. 
quartz. Ten of the 32 symmetry classes of crys- 
talline solids, being centrosymmetric, cannot be 
piezoelectrics, and one other is not. Fig. 6(a) is 
drawn for an ordinary non -ferroelectric dielectric 
which happens to be piezoelectric; the slope is the 
coefficient b. Fig. 6(b) shows a non -piezoelectric; 
its slope is zero (for small P). But it is electro- 
strictive for larger values, and this we may approxi- 
mate by S cc P2; such a curve could be found for most 
materials, and a similar one on an S -E plot, provided 
breakdown does not first occur. 

All ferroelectrics are piezoelectric in the tempera- 
ture range below To where they remain ferroelectric. 
It is convenient to divide them into two groups, A 
and B respectively, according to whether or not they 
are also piezoelectric above To. Group A we might 
describe as inherently piezoelectric, though in fact 
the ferroelectricity profoundly modifies d; this group 
includes Rochelle salt and potassium dihydrogen 
phosphate. I shall discuss group B, in which all 
the piezoelectricity is, in a sense, given to the crystal 
by the ferroelectricity; barium titanate is an example. 

It is a harmless simplification now to think of S 
as resulting from two steps: the applied E produces 
P and this P would produce S if " inherent b" 
existed or if P were large enough to show the electro- 
strictive region. But in group B, this region is 
reached without any applied E because of the 
spontaneous Pr. So the working point is at Q 
(Fig. 6(b)), showing that the crystal has also a 
spontaneous deformation S,.. For example, the cell 
of barium titanate, which is cubic above To, is 1% 
larger in the direction of P, below To. In a good 
crystal plate, this " c axis " is directed through the 
thickness of the plate. Now if an external E is 
applied, the extra P drives the point Q up the curve, 
producing extra elongation S'. So the effective 
piezo- coefficient d is S' /E, i.e. it is related to the 
slope of the curve at Q. The nature of this response 
is thus seen to be different from that of quartz, for 
example, Fig. 6(a). Because P, is large the effect 
can be large. The effect plotted against E instead 
of against P is a butterfly loop traversed as shown 
in Fig. 6(c). From A to B, E opposes Pr but does 
not reverse it till E0 is reached. Reversal reaches C 
and thus at that point the effective d is changed in 
sign. 
ACKNOWLEDGMENTS: Fig. 4(a) has been drawn from 
a paper by G. Busch in Heiv. Phys. Acta, 11, 269, 
1938; Fig 4(b) from a paper by H. Baumgartner in 
Helo. Phys. Acta, 24, 326, 1951; and Fig. 5 from a 
paper by E. J. Huibregtse, M. E. Drougard and 
D. R. Young in Phys. Rev., 98, 1562, 1955. 
BOOKS ON CRYSTALLINE FORM OF FERROELECTRICS: 

Helen D. Megaw, " Ferroeeectricity in Crystals," 
Methuen (1957). 

Werner Känzig, " Ferroelectrics and Antiferro- 
electrics," in Solid State Physics, vol. 4, 
Academic Press (1957). 

(to be continued) 

Improved Audio Input Circuit 
Use of Input Alternator Resistors at the Source 

OMESTIC audio equipment must now accept 
inputs from an a.m. radio, f.m. radio, gramophone 
or tape recorder. Usually these inputs are selected 
by a switch, which is connected to the various 
sources by screened cables 2 to 5ft long with a 
capacitance of 50 to 150pF. Taking the latter case 
of 150pF, for a loss of 3dB at 20kc /s, which is an 
acceptable limit for one element in a high- fidelity 
system, the output resistance of the unit driving the 
cable is limited to 50k0. This is inconveniently low. 

Furthermore the various inputs are at different 
levels, and attenuators in the control unit or alterna- 
tively an node follower with different input 
resistors adjust the overall gains to the required 
values. These adjustments are rarely correct, as 
details of the sources are not accurately known when 
the control unit is built. 

It has been shown' that the anode follower or 
see -saw can be used to counteract the effect of cable 
capacitance by placing the input resistor at the 
source end of the cable, as in the circuit diagram. 
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This is convenient also as the resistor can then be 
adjusted to suit the source without affecting the 
control unit. Some experimental figures obtained 
with this arrangement are given in the tables. 
Overall gain and permissible cable capacitances are 
given for a range of values of the source resistor R. It can be seen that for R2= 4.7Mí2 a 30dB 
range of gains can be obtained with input resistors 

TABLE 1 

R,= 2.2Mí Load capacity = 50 pF 
Capacity Maximum Capacity 
(pF) for Height of (pF) for 

RI (K SZ) 

47 
Gain(dB) 

31 

-3dB at 
20kc /s 

750 

peak 
(dB) 
1 

- 3bB at 
20kc /s 

920 
100 26 690 1 870 
220 19.5 650 1.5 830 
470 13 630 1.5 800 

1000 6.5 610 1.5 790 
2200 0 600 2 790 
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Improved input selector. The grid resistor of the following 
stage should be IMO. 

varying from 220E1 to 8.2M12, with adequate fre- 
quency response. The corresponding input resist- 
ance values in Table I are roughly half those in 
Table II, so that a proportionately larger capacitance 
is possible. The bandwith does not vary with the 
overall gain provided that there is appreciable feed- 
back, and is theoretically equal to A /2irR.,C c /s, 
where A is the open loop gain, in this case 170 
times (measured), and C the cable capacity. This 
gives a figure in good agreement with the experi- 
mental results. The overall gain of the stage is 
approximately RJR,. An analysis of this circuit, 
and bibliography, has already appeared in Wireless 
World' 

If the capacity of the load is appreciable, a wider 
bandwidth is obtained and a ` hump " in the 

R1 (Ka) 
47 

100 
220 
470 

1,000 
2,200 
4,700 
8,200 

TABLE II 
R2 = 4.7Mí2 
Gain (dB) Capacity (pF) 

36 450 
31.5 330 
25.5 280 
19.5 270 
13.5 260 
6.5 260 
0 260 

-5 260 

R1 (Rf2) 
47 

100 
220 
470 

1,000 
2,200 

TABLE HI 
R2 =1Mi2 
Gain (dB) 

25 
19.5 
12.5 

6 
0 

-6 

Capacity (pF) 
1,300 
1,150 
1,100 
1,100 
1,100 
1,100 

response may occur. This is characteristic of a 

feedback amplifier containing two lag circuits. For 
a 50pF load, the maximum rise for any cable 
capacity, and the cable capacity for 3dB loss at 
20kc /s are given in the last two columns of Table I. 
The other measurements were taken with negligible 
load capacity. 

REFERENCES 
1 T. G. Clarke, " An Electronic Transformer," 

Electronic Engineering, Sept. 1958, p. 545. 
2 P. J. Baxandall, Negative Feedback Tone Control," 

Wireless World, Oct. 1952, p. 402. 

V.O.R. AIRWAYS 
THE Marconi Omni -directional Radio Range Beacon 
(V.O.R.),* with which the U.K. airways are to be 
equipped, operates on a spot radio frequency in the 112 
to 118 -Mc /s v.h.f. band and with a power output of 
200 watts. The V.O.R. beacon transmits two signals on 
a single radio frequency, one modulated at 30 c /s. 
One has a constant phase throughout 360° of azimuth 
(the reference signal) whilst the other (the variable 
signal) has a phase which varies with azimuth. The 
former is radiated from an omni- directional aerial and 
the latter from a rotating loop and exciter system which 
produces a figure -of -eight radiation field. After detec- 
tion in the receiver the latter produces a 30 -c /s 
sinusoidal voltage. 

Usually the system is arranged so that the phase of 
the rotating field pattern coincides with that of the 
reference signal's pattern, after demodulation, when the 
former passes through magnetic north, or zero degrees. 
At all other points in azimuth the positive maximum of 
the variable signal will be reached after the positive 
maximum of the reference signal. The fraction of the 
cycle between these two maxima at any point in azimuth 
gives the relative bearing of that point. 

In the aircraft receiver the received signals are fed to 
a computor unit which compares the phases and dis- 
plays the difference as a bearing to or from the V.O.R. 
ground beacon. Usually it is the magnetic bearing from 
the aircraft to the ground beacon. It is also possible to 
include a centre -zero meter which shows the aircraft's 
position to right or to left of a manually selected bearing. 
The latter provides facilities for track flying along a 

desired bearing to or from a V.O.R. beacon. 
Marconi V.O.R. beacons also radiate a 1020 -c /s tone 

signal keyed by a simple code sender at about 7 w.p.m, 
which is repeated every 30 seconds for beacon 
identification. 
* Wireless World, Feb. 1959, p. 98. 
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BEACON 

The aerial system of the Marconi V.O.R. installes in an 

aerial tower. Above is the omni -directional radiator with 
the figure-of-eight exciter below it. 
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Sporadic E and the F2 Layer 
By T. W. BENNINGTON* 

ONE of the most mystifying of ionospheric phenomena 
is that of sporadic E. This is the name given to the 
relatively intense ionization " clouds " or " patches " 
which appear, in a sporadic manner, within the normal 
E layer. In the temperate and tropical zones this is 
largely a daytime phenomenon, and, though of a Sporadic 
character, it has well defined seasonal variations which 
are rather more complex than is often supposed. 

Speaking only of the sporadic E which appears in 
these zones, and leaving out that known as " auroral 
sporadic E," we may say that its cause, and the source 
from which its ionization comes, is at present unknown. 
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20 

0 

20 

40 
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so 
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over, it had, in the southern hemisphere, a fluctuation of 
such different form from that in the northern hemisphere 
as to be more in the nature of a pronounced biannual 
fluctuation, then it might be supposed that the two 
phenomena were, in some way, interrelated. 

It was remembered that the ionization of the F2 
layer does have an annual fluctuation of different form 
as between the two hemispheres, and it was desired, 
therefore, to compare this with that of the sporadic E. 
Accordingly the noon monthly mean critical frequency 
values fF2 for Slough and Christchurch were read off 
for the years in question, and (f,F2)2 (to which the ioniza- 

tion of the layer is proportional) 
obtained. Since the sporadic E 
figures do not show any sys- 
tematic variation with the sun- 
spot number, it was desired 
to remove from the (fß)2 
values the secular effect due to 
the sunspot cycle, leaving only 
the seasonal fluctuations. In 
order to do this the twelve- 

1 aw. ` , AnAwn ^ - -- 

L'Ilf ' 
SLOUGH -NOON (5.5 °N) 

1 1 1 .I a 

1ÁÁ rÁr..1E1i71A11A sw,*.wA.r 

Figi month running mean value of 
(fF2)2 for each month (repre- 

so senting the sunspot cycle varia- 
60 tion) was subtracted from the 

monthly value, and the result ao was called d(fFa)2. It is to be 
20 noted that, though the secular 

variation is thus removed, the 
seasonal variations themselves 
still vary in amplitude over 
the sunspot cycle. 

The Slough values of 4(f)2 for noon are plotted in 
the top curve of Fig. 1, being Inverted with respect to 
the sporadic E values, so that troughs in the d(f)2 
values appear as peaks in the curve. It is seen that, 
in addition to the regular summer trough in (f. )2 
corresponding to the main sporadic E peak, there is a 
small but definite trough in six of the winter periods 
shown, corresponding approximately in time with the 
secondary peak in the sporadic E. Furthermore, in 
several of the years when no definite trough in d(f)2 
appears, there is strong evidence of one which is masked 
by a subsequent further d(f)2 variation. It is true 
that the secondary trough in d(f)2 does not always 
correspond exactly in time with the secondary peak in 
sporadic E, but the troughs and peaks in each are near 
enough to appear to be significantly connected. The d()2 troughs tend in fact to lag on the sporadic E 
Peaks 

S D M J 5 0 M J S D M J S D M J S D M J S D M J S D M J S D M J S D M J S D M J S 0 
1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 

Several different types of sporadic E are, in fact, observed. 
Among the possible causative phenomena which have, 
up to now, been suggested, are meteors, thunder clouds 
in the troposphere, corpuscles from the sun and ionospheric 
current effects; but none of these possibilities has the 
nature of a proven fact. 

In the bottom curve of Fig. 1 are plotted the monthly 
values for the percentage of the total time when sporadic 
E with a critical frequency greater than 5Mc /s was 
observed at noon at Slough. The curve shows a large 
peak in the incidence of sporadic E centred approxi- 
mately on June, i.e. near the summer solstice but it 
also shows a small but well defined secondary peak 
occurring year by year round about December. In the 
bottom curve of Fig. 2 similar data are plotted for Christ- 
church, New Zealand, a station having a somewhat 
similar latitude to that of Slough but in the southern 
hemisphere. We notice a striking difference in the curve 
as compared with that for Slough in that 
the secondary peak occurring in local 
winter (around June) is much larger, in 
fact often of amplitude almost equal 
to that for local summer (around 
December), producing, in fact, the effect 
of a biannual peak. 

Returning to Fig. 1 it may be remarked 
that; to correlate the main peak with any 
other ionospheric phenomenon would 

- indicate nothing much beyond the fact 
that they were both summertime 
phenomena. But if it could be shown 
that any other phenomenon also had a 
small winter fluctuation, and if, more- 

* Research Department, British Broadcasting 
Corporation. 
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and south of the magnetic equator, 
and nearer to the equator, and coin- 
cident with a permanent region 
of sporadic E, the F2 ionization is 
depleted. 

All the above facts seem to indi- 
cate that where intense sporadic E 
exists for a high percentage of the 
time, as at noon in local summer 

Bo and at noon on the magnetic 
6o 

equator throughout the year, the 
F2 ionization is depleted. Further, 

40 that when there occur, in both 
hemispheres, secondary increases 
in the percentage time for intense 
sporadic E, as at noon in local 
winter, the F2 ionization is again 
depleted, and the magnitude of the 

depletion corresponds approximately to the increase in 
the incidence of sporadic E. These facts may account, in 
some part, for the anomalous seasonal behaviour of the 
daytime F2. 

The above facts seem to suggest that the dense ioniza- 
tion which appears in the E layer, and is called sporadic 
E, comes in fact from the F2 layer, and that its occurrence 
leads to a depletion of the F2 ionization in all cases. This 
might occur by reason of some sort of " subsidence " 
or downward drift of ionization from the F2 into the E. 
The difficulty is to see, if this be so, how the sporadic E 
would have the " thin layer " characteristics which it 
does, in fact, usually display. Even so there appears to be 
the possibility that, above the thin sporadic E layer, 
phenomena such as a downward drift may be occurring 
but are not easily observable by ionospheric measurement 
techniques. As was first reported by Appleton and others 
in 1939t, a kind of downward drift is often observed dur- 
ing the formation of sporadic E. The ionization in these 
cases is first observed at the height of the F1 layer and, 
during the course of several hours, it decreases in height 
and increases in critical frequency until the normal E 
layer height is reached. What physical process could 
occasion such a downward drift, and cause it to occur only 
sporadically, is a subject for speculation. But the facts 
mentioned here, and the evidence of the graphs, do 
suggest that sporadic E may come from the F2 layer. 

A further possibility is that the coincident biannual 
peaks in the sporadic E and troughs in the F2 -layer 
ionization are both due to some common cause of extra - 
ionospheric origin, though it is difficult to see how any 
ionizing agency could produce such effects. A more 
likely possibility would seem to be the presence of an 
ionospheric current, capable of causing interaction be- 
tween the two layers. 

20 
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In the top curve of Fig. 2 the d(fF2)2 values for Christ- 
church are plotted, and it is evident that the fluctuations 
are of a different character from those shown in the top 
curve of Fig. 1. In fact the curve shows, in general, a 
strong tendency for a biannual trough, which troughs 
appear to be connected with the peaks of the bottom 
curve. It is seen, in fact, that the major peak in the 
sporadic E curve is connected more often with a smaller 
trough in the d(fF2)2 curve than is the secondary sporadic 
E peak. (During a few months of 1955 no measure- 
ments were available for Christchurch but it was possible 
to estimate the (fF2)2 values by interpolation; this was 
not possible for the sporadic E.) 

It is convenient, in order clearly to distinguish the 
annual variation, to regard each year as starting at the 
vernal equinox in both hemispheres, and the vertical 
lines in the graphs are used to divide the time into years 
in this way. 

Similar results can be obtained for stations in other 
latitudes. Consider, for example, Fig. 3, in which the 
values of sporadic E percentage time and of d(fF2)2 for 
Canberra are plotted. There are several breaks in the 
data but the general features can be clearly seen. The 
secondary peak in sporadic E is less prominent than is 
the case for Christchurch, but it appears to be con- 
nected with one of the biannual troughs (often the 
major one) in d(fF2)2. 

In Fig. 4 similar data are plotted for White Sands, 
a station in the northern hemisphere with a lower latitude 
than that of Slough. Here the winter peaks in sporadic 
E are much larger than those for Slough (in fact they are 
sometimes of greater amplitude than the summer peaks). 
Correspondingly, the winter troughs in d(fF2)2 are much 
more pronounced than in the case of Slough, and the 
similarity between the peaks and troughs of the two 
curves of Fig. 4 is, all things considered, quite pro- 
nounced. 

There is one further phenomenon which furnishes 
evidence of a like nature to that shown in the graphs. 
If one examines the spor- 
adic E data for local noon 
for a station near the mag- 
netic equator (such as 
Huancayo, Peru or Iba- 
dan, Nigeria) it is found 
that sporadic E with critical 
frequency greater than 
5Mc /s is present for from 
90 to 98% of the total time 
during every month of the 
year. This effect is found 
to prevail in a narrow belt 
along the magnetic equator 
and within that belt a 
trough is found to exist in 
the geographical distri- 
bution of (fF2)2. In other 
words the highest values 
of (íF2)2 exist, at noon, a 
few degrees to the north 
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tAppleton, E. V. Naismith, R. and Ingram, L. J., "The Critical - 
Frequency Method of Measuring Upper -Atmospheric Ionization ". 
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Simple Oscilloscope Cumeru 
Using Printing Paper to Record Stationary Traces 

By A. J. KEY, B.Sc. (Eng.), Grad. I.E.E. 

0 NE often requires a record of a steady oscillo- 
scope trace. As students, I remember, we used to 
trace the waveform on tissue paper obtained from 
a local plentiful supply, but the only merit of this 
method was cheapness. The alternative, an oscillo- 
scope camera complete with shutter, film and driving 
motor, is an expensive improvement. I had thought 
of a contact printing process, which would involve 
holding contact paper against the tube face, but of 
course this would result in only a very blurred 
image. Some sort of focusing device is necessary; 
in fact a simple camera using printing paper as the 
film. 

The camera and method of mounting the lens 
are shown in Fig. 1. The body of the camera is 
made from aluminium sheet rolled into a 22 -inch 
diameter tube, to suit, of course, a 2f -inch screen 

FRONT END 
PLATE 

c.r.t. The length of the tube depends upon the 
focal length of an available lens and the required 
image size. The minimum length of the tube would 
be 4 X focal length of the lens, giving a magnifica- 
tion of unity. However, in the interests of image 
brightness, it is as well to use a magnification of 2. 
This requires a camera length of 42 X focal length 
of the lens, as is shown in the appendix. 

The front end plate (also made from aluminium 
sheet) has a circular window, slightly smaller in 
diameter than the aluminium tube, but fixture to 
the tube can be made easier if three tabs are cut and bent away from the sheet before cutting the window. These tabs then fit into the tube, which 
fits flush with the end plate. The rear end plate 
has a rectangular window slightly smaller than the printing paper size. It can be fitted to the tube 

with four aluminium 
brackets, but the screw 
heads on the rear face 
of this end plate must 
be countersunk to 
enable the paper to lie 
flat upon the end plate. 
The backing plate is a 
plain piece of alu- 
minium sheet which 
holds the printing 
paper during exposure 
against the window of 
the rear end plate, by 
being clamped to it 
with a pair of bulldog 
clips. 

The lens is held by 
two rubber rings 
clamped between two 
aluminium " washers." 
These washers fit the 
inside of the tube, leav- 
ing a small clearance, 
and have apertures 
slightly smaller than 
the diameter of the 
lens. The washers are 
held together, sand- 
wiching the lens be- 
tween them, by three 
clamping screws. One 
of the washers has 
three tabs cut and bent 
from its edge to take 
the three 6 B.A. screws 
which project through 
axial slots in the tube. 
The lens assembly can 
then be moved nearer 

FOCUS ADJUSTMENT 
SCREWS 

SLOT 
COVER 

REAR END 
PLATE 

BROMIDE 
PAPER 

BACKING 
PLATE 

RUBBER 
RINGS 

264 

SLOT 
COVER 

ALUMINIUM 
" WASHERS" 

ALUMINIUM 
TUBE 

CLAMPING 
SCREW 

Fig. I. Construction of the camera tube and lens mounting system. 
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Fig. 2. Example of a 1,000 - 
c/s sine wave recorded by 
the camera. 

Fig. 3. (a) Mirror image obtained of a differentiated square 
wave with a forward -running timebase, (b) the same wave 

with a backward- running timebase. 

to or away from the screen to enable focusing adjust- 
ments to be made. Three sliding covers fit over 
the slots to prevent light ingress into the tube and 
the whole assembly is clamped by three 6 B.A. 
terminals. Although this may seem a rather compli- 
cated assembly, in practice it is very easy to make, 
requiring no tools other than a drill, a file and a 

pair of scissors. Finally, the inside of the tube is 
coated with a black matt paint (made actually from 
soot and nail varnish). 

Requirements for the Lens 
The choice of lens will depend largely upon those 
available. In the interests of a bright image, the 
diameter (aperture) of the lens should be as large 
as possible, but if the lens is uncorrected for spheri- 
cal aberration, a certain amount of blurring of the 
image will occur. The object lens from an old 
telescope is ideal. It will have a rather large focal 
length, making the camera rather long, but the 
spherical aberration will be reduced. If a simple 
uncorrected lens is used it should have a long focal 
length for this reason. 

Contact paper does not appear to be sensitive 
enough; bromide paper is far better, using a reason- 
able brightness level. Two to three minutes' expo- 
sure, followed by two minutes' development and 
subsequent fixing, gave the results shown in Fig. 2 

for a 1,000 -c /s sine wave. As long as the paper 
is fitted into the camera in darkness, the exposure 
can be made in reasonable light conditions in the 
laboratory when the camera is fitted on to the 
oscilloscope. If trouble is experienced with fogging 
of the paper, draping a black cloth over the camera 
during exposure should cure the trouble. Synchron- 
ization must be used, of course, but the occasional 
jump does not affect the image. 

The image produced will be a black trace on a 

white background, which is convenient when adding 
comments and making measurements. One snag, 
however, is that the image is a mirror -image (see 
Fig. 3(a), the trace of a differentiated square wave). 
This can be overcome by either reversing the X 
plates (thereby reversing the timebase) or reversing 
the Y plates (inverting the image) whichever is the 

more convenient. Luckily, on my oscilloscope, 
reversal of the X plates could easily be accomplished 
by a modification to the X selector switch. Other- 
wise, a double -pole double -throw switch could be 

fitted for this purpose. Fig. 3(b) is a trace obtained 
with a backward running timebase. 

These results were given by a green trace cathode 
ray tube and bromide paper, WFL.2D. It may be 

that other printing paper is more sensitive to green 
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Fig. 4. Superimposition of 
two sine waves to show phase 
difference. 

light and that other colour traces require other 
grades of paper. 

The system is quite useful for measurement of 
phase differences. Normally one needs a double 
beam oscilloscope for this, but even then the thick- 
ness of the tube face and lack of a zero line make 
the measurement only approximate. Suppose one 
wishes to measure the phase difference between two 
voltages occurring at points A and B in a circuit. 
The oscilloscope is synchronized from the voltage 
at A and an exposure is made for two minutes to 
the trace of this voltage. Another exposure, to the 
waveform of the voltage at B, is now made, retaining 
the synchronization from A. Finally, an exposure 
is made to the undefiected trace to obtain a zero 
line. The result for two sine waves is shown in 
Fig. 4. Of course, any number of waveforms may 
be superimposed in this manner. 

The cost of each exposure is negligible. Cutting 
sheets of 3 bin X 44ín bromide paper into four makes 
each print about }d. The developer and fixer can 
be made up from powder and stored for two or three 
months. 

OBJECT 

APPENDIX 

u 

IMAGE 

Putting u and y as positive distances, for a double convex 
lens 

f 
= 

u 
+ 

v 
where fis the focal length of the lens 

Magnification M = 

therefore 
1 1 

+ Mu 

(1 +.f From which u 

Total length = u + v 

(/1 +M> 

= (2 +M +M) 
Thus if magnification is x 1 , total length = 4 f 

II magnification is x , total length = 4.5 f 

. 1 + M (1 + M).f 

265 

www.americanradiohistory.com

www.americanradiohistory.com


ORLI) OF VNYd LES 
Medical Electronics Conference 
OVER 120 papers on the application of electronic 
techniques to medicine will be presented by experts 
from 18 countries at the Second International Con- 
ference on Medical Electronics to be held in the new 
U.N.E.S.C.O. headquarters in Paris from 24th to 
27th June. A commercial exhibition of electro- 
medical equipment will be held in the building at the 
same time. Subjects of the conference papers range 
from the measurement and telemetering of physio- 
logical data during space flight to the control of arti- 
ficial limbs by muscle action potentials; from "radio 
pills," which are swallowed and transmit physio- 
logical data from inside the body, to the use of elec- 
tronic computers for statistical methods of diagnosis. 
Registrations for the conference can still be arranged 
through the treasurer, B. Shackel, E.M.I. Elec- 
tronics, Ltd., Feltham, Middlesex. 

MSF Standard Frequencies 
IN calculating the frequencies of the 60 -kc /s trans- 
missions from the Rugby station MSF in terms of 
the caesium resonant frequency a value of 
9,192,631,770 ±20c /s will be assumed instead of the 
former value of 9,192,631,830c/s. The change is the 
result of the adoption of Ephemeris Time (ET) 
instead of corrected Universal Time (UT2). 
From March, 1959, corrections will be measured to 
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I.T.A. IN N. IRELAND.- Estimated service area of the 
new I.T.A. transmitter on Black Mountain, near Belfast. 
The station will radiate in channel 9 using horizontal 
polarization. The directional aerial atop the 700 -ft 
mast, giving a height of nearly 1,700 -ft above sea level, 
will have an e.r.p.'varying from 20kW to I00kW. Full - 
power test transmissions are planned to begin in August. 
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±1 part in 101° and the results will be published 
monthly, as usual, in our sister journal Electronic 
& Radio Engineer. For a detailed discussion of the 
background to the changes readers are referred to 
E. & R.E. for March, p. 117. 

Receiver Production & Sales 
THE total turnover of the domestic receiver side of 
the radio industry during 1958 was just over £90M; 
about £3M more than in 1957. Of this total £3.4M 
worth of receivers was sold overseas. The export of 
sound receivers dropped from £2.89M in 1956 to 
£2.12M last year, while the overseas sales of tele- 
vision receivers rose from £462,000 to £914,000 
during the same period and radio- gramophones from 
£271,000 to £399,000. The largest market for 
domestic equipment was Sweden, who purchased 
£329,809 worth, of which £293,983 was for television 
receivers. Well over a fourth of the value of radio - 
gramophone exports went to the U.S.A. These 
figures are culled from the statistics section of the 
annual report of the British Radio Equipment Manu- 
facturers' Association. 

During 1958 the popularity of the 17 -in television 
screen continued to increase; accounting for approxi- 
mately 83 per cent of all home sales -an increase of 
11 per cent during the year. The percentage of 
models with 21 -in tubes fell from 8 to 5 and those 
with 14 -in tubes from 20 to 12 during the year. 

Dip. Tech. 
THE number of students taking advance courses 
leading to the award of the Diploma in Technology 
has increased more than two-and -a -half times during 
the past eighteen months. The second report of the 
National Council for Technological Awards pub- 
lished on April 23rd records that 2,518 students, 
including 52 women, are now following 66 diploma 
courses at 20 colleges. 

Lord Hives, chairman of the Council, in paying 
his tribute to industry in a foreword to the report, 
refers to the fact that 82% of the 2,323 students fol- 
lowing sandwich courses leading to the Diploma in 
Technology have their fees paid by their employers. 

In addition to the 66 courses (53 of which are 
sandwich type) referred to above, the Council has 
recently approved a further 21 and all the 87 courses 
are included in the latest list (No. 10) available from 
the Council at 9, Cavendish Square, London, W.1. 

"Trader Year Book " 
FIRST published in 1925 the " Wireless and Elec- 
trical Trader Year Book " has become the vade 
mecum for the radio trade. A few of the features 
of the 1959 edition are : -condensed specifications of 
nearly 250 current television receivers and over 400 
sound receivers; tables of television tuning frequen- 
cies (giving i.f.s of superhet receivers and sideband 
characteristics of both superhet and t.r.f. models) and 
also the i.f.s of sound receivers issued since 1946. 
It is also a valuable book of reference for trade names 
and manufacturers' addresses. The 416 -page volume, 
issued by the Trader Publishing Co., costs 12s 6d. 
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Television Society Premiums have been awarded for 
outstanding papers read before the London meetings in 
1957/58. For his paper " Transistors in Television 
Receivers," B. R. Overton, head of the television division 
of Mullard Research Laboratories, receives the Wireless 
World premium. The E.M.I. premium goes to Dr. R. 
Theile (Institut für Rundfunktechnik) for " Recent 
Investigations into the Operation of Image Orthicon 
Camera Tubes "; the Electronic Engineering premium 
to Dr. J. C. Parr (forlmerly Kelvin & Hughes) for " Some 
Aspects of Waveguide Technique "; the Pye premium 
to L. J. Griffen (Kolster Brandes). for " Dressing Tele- 
vision: Cabinet Design "; the Mervyn premium to 
K. H. Smith (Siemens Edison Swan) for " Performance 
of Television Receiver Turret Tuners "; and the Mul- 
lard premium to J. Polonsky (Compagnie Générale de 
T.S.F.) for " A French Portable Television Camera." 

Television Society Council. -New members elected 
at the annual general meeting on May 8th, to fili the 

four vacancies on the council of the Television Society 
are: Dr. A. J. Biggs (G.E.C. Research); G. G. Gouriet 
(Wayne Kerr); B. R. Overton (Mullard Research); and 

Dr. J. D. McGee (Imperial College). 

B.R.E.M.A. -The member firms of the British Radio 
Equipment Manufacturers' Association forming the new 

Council of the Association (with the firms' representa- 
tives in parentheses) are: A. J. Balcombe (E. K. Bal - 

combe); Bush Radio (G. Darnley- Smith); E. K. Cole 

(G. W. Godfrey); Ferguson Radio Corp. (F. T. Holmes); 
G.E.C. (M. M. Macqueen); Gramophone Co. (F. W. 

Perks); Kolster -Brandes (L. R. Tyne); Philips Electrical 
(A. L. Sutherland); Radio & Allied Industries (Bentley 
Jones); Trix Electrical (D. A. Lyons); Ultra Electric 
(E. E. Rosen); and Roberts Radio (H. Roberts). F. W. 

Perks and A. L. Sutherland have been re- elected chair- 
man and vice -chairman respectively. 

Outward Form. -An international cabinet -styling 
exhibition is again being arranged by B.R.E.M.A. It 
will be held from October 6th to 8th and will this year 
occupy both the North and South Halls of the Victoria 
Halls, Bloomsbury Square, London, W.C.1. Manufac- 
turers of metal embellishments, plastics materials, glass- 
ware, fabrics, ornamental controls and aerials are being 
invited to participate in this " stockroom " exhibition. 

University Scholarships. -Over 500 applications were 

received for the second series of 20 university scholar- 
ships offered by the English Electric Co. The scholar- 
ships, worth £450 a year, cover a three -year course at 

a university to study for an honours degree. Commenting 
on the applications, E. R. L. Lewis, Controller of Educa- 
tion in the English Electric group of companies, stated 
that the standard of entry was very high. About one- 

third of the entrants were interviewed, from these 40 

were invited to attend a two -day residential selection 

board, and from these the 20 recipients were chosen. 

Plastics materials are used so extensively in the radio 
industry that we make no apology for drawing readers' 
attention to the International Plastics Exhibition to be 

held at Olympia, London, from June 17th to 27th. Over 

300 U.K. and overseas manufacturers of plastics 

materials and finished products and machinery are 

exhibiting at the show which is organized by British 
Plastics. A three -day convention (June 22nd to 24th) is 

being held in conjunction with the exhibition. Admis- 

sion tickets to both the exhibition and convention are 

obtainable free from British Plastics, Dorset House, 

Stamford Street, London, S.E.1. 

Institution of Electronics is offering four new pre- 

miums for papers published in the proceedings of the 

Institution, which is issued quarterly. They vary in 

value from 15 to 25 guineas. 

"Transipack" Convertors. -The two semiconductor 

h.t. units described on page 248 in the May issue 

weigh 1 lb 2 oz and 1 lb 15 oz respectively and not 

11 lb as stated. 
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Manchester Electronics Exhibition. -The 14th 
Annual Electronics Exhibition and Convention of the 
Institution of Electronics will be held at the Manchester 
College of Science and Technology from July 9th to 
15th. There will be two main sections in the exhibition; 
one for manufacturers and the other covering scientific 
and industrial research. Further particulars of the 
exhibition and the associated convention are obtainable 
from W. Birtwistle, 78, Shaw Road, Rochdale, Lancs., 
from whom complimentary tickets may also be obtained. 

Industrial Electronics. -From May 26th to 29th at 
the Rutherford College of Technology, Newcastle-upon- 
Tyne, Parnell Instruments Ltd., of Wetherby, 
are holding their third industrial electronics exhibition. 
It will open daily at 10.0 and close at 5.30 on the first 

and last days and 7.0 on the two intervening days. 

Receiving Licences.- During March the number of 

combined television and sound licences throughout the 

U.K. increased by 102,495, bringing the total to 

9,255,422. Sound only licences totalled 5,480,991 in- 
cluding 376,053 for sets fitted in cars. 

I.R.C.M.S. -The duplicated bulletin of the Inter- 
national Radio Controlled Models Society is now avail- 
able to non -members from N. R. Armstrong, 3 Lilburn 
Gardens, Newcastle on Tyne 3 (price 2s 10d). The 
bulletin includes not only reports on the groups operat- 
ing in different parts of the country, but also useful 
notes on radio control techniques. 

Radio Control. -The annual contest of radio -con- 
trolled model boats, cars, etc., organized by the 
I.R.C.M.S., will be held on August 2nd and 3rd in 

East Park, Kingston- upon -Hull. Entry forms and copies 
of rules are obtainable from B. E. Veal, 33 Steynburg 
Street, Newbridge Road, Hull, Yorks. 

Essay Competition. -To encourage and promote im- 

proved and more effective reports of scientific and 
technical work the Waverley Gold Medal Essay Com- 
petition is again being sponsored by Research. Details 
of the competition, entries for which must be received 
by July 31st, are obtainable from the Editor of Research, 
4 and 5 Bell Yard, London, W.C.2. 

Personalities 
A. H. W. Beck, B.Sc.(Eng.), A.M.I.E.E., who was for 

some years in charge of the Vacuum Physics Division 
of Standard Telecommunications Laboratories at En- 
field before joining the staff of the Engineering Depart- 
ment of Cambridge University last year, has been 
elected a Fellow of the American Institute of Radio 
Engineers " for contributions to the development of the 
thermionic valve." After graduating at University 
College, London, and undertaking a year's post- 
graduate work on secondary electron emission, he joined 
the research staff of Henry Hughes & Sons in 1937. 

He was at the Admiralty Signals Establishment exten- 
sion at Bristol during the war, after which he returned 
to Hughes, where he stayed until 1947, when he joined 
Standard Telephones and Cables. He has twice received 
a technical writing premium from the Radio Industry 
Council. 

R. S. Medlock, B.Sc., A.R.I.C., A.M.I.E.E., technical 
and home sales director of George Kent Ltd., of Luton, 
Beds., is the new president of the Society of Instrument 
Technology. He joined the company in 1935 and was 

chief research and development engineer for five years 
before assuming his present position in 1956. He is a 

past chairman of the control section of the Society. He 

succeeds J. F. Coales, O.B.E., M.A., M.I.E.E., reader 
in control engineering at Cambridge University, whose 
presidential address at the conclusion of his term of 

office dealt with the education of instrument technolo- 
gists and control engineers. 
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Air Commodore W. C. Cooper, C.B.E., M.A., 
M.I.E.E., M.Brit.I.R.E., has had conferred on him by 
the City and Guilds of London Institute the Insignia 
Award in Technology (C.G.I.A.). Five of these awards 
are made each year in various branches of industry 
to " persons of distinction in recognition of their out- 
standing achievements in technology." He joined the 
R.A.F. in 1922 at the age of 16, was gazetted in 1926 
and after taking a Specialist Officers' Signals Course at 
Cranwell he went to Cambridge University for the 
engineering tripos course. When he retired from the 
R.A.F. in 1946 he was Director of Communications, 
Research and Development in the Ministry of Aircraft 
Production. He then joined Ericsson Telephones as factory manager at Beeston, Notts., and in 1957 became chairman and managing director of Manlove, Alliott and 
Co., of Nottingham, who are engaged in the develop- ment of process control equipment. 

Herman Baker, for the past six years Far East Regional Manager for Marconi's, has been appointed 
managing director of Marconi (South Africa) Ltd. He joined the company in 1930 as a student apprentice and on completion of his technical training remained in the Test Department until the outbreak of the war, during which he served in the Royal Artillery, attaining the rank of Major. Since 1951 he has been responsible for 
the company's activities in the Far East and took charge 
of a large -scale survey for the establishment of the main 
Malayan v.h.f. multi- channel telecommunications trunk 
routes. 

Donald G. Fink, formerly editor of Electronics, has 
been appointed director of the research division of the 
Philco Corporation, which he joined in 1952. He was 
a member of the editorial staff of Electronics from 1933, 
except for a period during the war when he was granted 
leave of absence to join the Radiation Laboratory of 
M.I.T. where he subsequently became head of the 
Loran division. He was president of the I.R.E. for 
1958. 

H. de A. Donisthorpe has retired from the G.E.C., 
which he joined in 1926. He had been for some years deputy manager of the company's Valve and Electronics Department. He was for 11 years chairman of the 
Radio Industries Club prior to being elected president 
for the year 1948/49. 

G. E. Spark is joining the Garrard Engineering and 
Manufacturing Company as sales manager of the divi- 
sion being formed to market the tape deck to be intro- 
duced by the company. Mr. Spark, who is chairman of 
Audio Fairs Ltd., was previously with M.S.S. Record- 
ing Co. 

D. W. Rippin has resigned his position as export 
manager of Belling & Lee to emigrate to Canada where 
he is joining the Astral Electric Company, of Toronto, 
who are Belling & Lee's Canadian agents. J. E. Bailey, 
B.Sc.(Elec. Eng.), who has been with Belling & Lee for 
two years, succeeds him as export manager. After 
graduating at Manchester University in 1948, Mr. 
Bailey joined the Navy for two years and was com- 
missioned in the electrical branch. He then joined 
Marconi's as a graduate apprentice and subsequently 
worked on airborne and marine radar equipment. From 
1954 to 1956 he was with Decca Radar. 

M. T. Elvy, A.M.Brit.I.R.E., has been appointed joint 
manager and chief engineer of the R.F. Heating Division 
of Pye, Ltd., Cambridge. He was formerly chief 
engineer of the Industrial Electronics Laboratory of 
Redifon, Ltd. 

D. C. F. Bartlett, B.Sc.(Eng.), has been appointed a director of Alma Components Limited, manufacturers 
of precision wirewound resistors. He was formerly on the commercial manager's staff in the Components 
Group of Standard Telephones and Cables. 
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E. R. Deighton, recently appointed Assistant Super- 
intendent Engineer, Television (Regions and Outside 
Broadcasts) by the B.B.C., has been assistant to the 
Controller, Television Service Engineering, since 1953. He joined the B.B.C. television service at the Alexandra 
Palace station in 1936. He succeeds W. D. Richardson, 
Assoc.I.E.E., who is retiring after nearly 30 years' service. 

G. D. Cook, A.M.I.E.E., is appointed by the B.B.C. Engineer -in- Charge (Television), Manchester, in succession to V. G. Hawkeswood, who, as announced 
in our February issue, has joined Southern Television. Mr. Cook joined the Corporation in 1946 and has been assistant to the Superintendent Engineer Television (Regions and Outside Broadcasts) since 1955. 

J. J. S. Smith, A.M.I.E.E., works manager of British Communications Corporation, Ltd., was recently appointed to the board of directors. 

OUR AUTHORS 
J. C. Burfoot, Ph.D., contributor of the article on ferroelectrics in this issue, is a lecturer at Queen Mary College, University of London. Educated at Christ's College, Cambridge, he obtained first -class honours in his tripos in 1949 after an interval of three years as 

a Signals Officer in the R.A.F. His doctoral thesis at Cambridge and subsequent research at Aberdeen University were on aberrations in electron lenses. Since 1955 Dr. Burfoot has been investigating ferroelectricity and computers. 

R. G. Christian, A.M.Brit.I.R.E., Grad.I.E.E., who describes in this issue a circuit for displaying valve anode curves and their axes on a c.r. tube, is a teacher at the College of Technology, Liverpool. Before joining the staff at the College in 1954 he was for three years in industry. From 1946 -48 Mr. Christian was in the Royal Army Educational Corps following which he was for three years a student at the Regent Street Polytechnic. He operates amateur station G3GKS. 
W. A. Cole, B.Sc., author of the article on magnetic matrix stores, served with the R.A.F. as a Flight Lt. on ground radar during the war. Subsequently he attended London University, where he obtained a special physics degree. In 1951 he joined Mullard Research Laboratories, Salfords, eventually taking charge of a group working on magnetic storage devices. Recently, he transferred to the component division at Mullard House. 

Jean Walton, who recently contributed an article on pickup design, discusses the design of a pickup arm in this issue. Miss Walton, who has had twelve years' experience in the development of audio equipment, has been with Cosmocord for the past 18 months. 

OBITUARY 
Sir Stanley Angwin, K.C.M.G., K.B.E., D.S.O., M.C., who died on April 21st, aged 75, was for eight years engineer -in -chief of the Post Office before being appointed chairman of Cable and Wireless, Ltd., on the Government's acquisition of the company in 1947. He resigned in 1951 to become chairman of the Common- 

wealth Telecommunications Board, from which he retired in 1956. Sir Stanley joined the Post Office engineering department in 1906. " In recognition of his outstanding life's work in the field of telecommunica- 
tion, both national and international," the I.E.E. granted him honorary membership in 1956. Three years earlier 
he had received the Institution's Faraday Medal. He was for some years a member of the Radio Research Board of the D.S.I.R. and was appointed chairman in 
1947. 
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Pickup Arm Design By I. WALTON* 

Requirements for Low Tracking Weight and Immunity from Vibration 

THE following considerations arose in the course 
of the design of the 1 -gm pickup described recently 
in Wireless World (April issue, p. 182). A general 
reassessment of arm design was found necessary 
since most arms now available were designed when 
tracking weights were in the region of 5 to 10 gm, 
and side thrusts (intentional and otherwise) of 
about 1 gm seem to be quite common even after 
careful levelling. 

The requirements for a suitable arm are that 
under operating conditions there should be:- 

(1) Low side thrust. Side thrust may be produced 
by (a) pivot system friction, (b) an unlevel base, 
'(c) the torque resulting from the head angular 
offset and friction between the stylus and both 
plain and modulated grooves, and (d) the " lateral " 
inertia of the arm acted upon by any eccentricities 
in both the disc and turntable. For 1 -gm tracking, 
the total side thrust should be under 0.1 gm. 

(2) Constant and correct vertical stylus force. 
This force is affected by (a) the " vertical " inertia 
of the arm acted upon by any warps in the disc 
and turntable, (b) friction of the " vertical" pivot 
system and (c) stability of vertical balance. This 
stability is determined by the distribution of mass 
above and below the vertical pivot, and any spring 
counterbalance which may be used. 

(3) Immunity from vibrations. Such vibrations 
can be internal (rumble, etc.) or external. Excitation 

Fig. I Basic principles of pickup arm construction: (a) 
single pivot, (b) offset pivots with axle and weight 
counterbalance, and (c) offset pivots with axle and 
spring counterbalance. 

COUNTERBALANCE 
WEIGHT PIVOT HEAD 

AXLE 

COUNTERBALANCE 
SPRING 

WEIGHT 
TORQUE - r, SPRING 
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(c) 

in any direction at the stylus or pickup base or 
both together should not produce undue vertical 
or lateral pressures at the stylus tip. Internal 
excitations are limited by disc and record player 
standards, whereas external excitation varies with 
the rigidity of the user's floor! 

(4) Facility of use. There should be no need for 
weighing machines, spirit levels, etc. 

There appears to be some scope for arm develop- 
ment to fulfil these requirements, and to this end 

.1-2 in 8 in 

10gm i 40gm 

6gml 

'gm 

Fig. 2 Dimensions and weights in a typical single -p'voi 
system. 

the various principles of construction were reduced 
to the following: 

(a) Single pivot (including vertical pivots directly 
over lateral) as in Fig. 1(a). 

(b) Axle and pivot (vertical pivots offset from 
lateral) as in Fig. 1(b), and 

(c) Spring counterbalance as in Fig. 1(c). 
Low Side Thrust. -As a result of measurements 
made on existing arms, low side thrust became the 
first consideration. It can be seen that friction 
at the lateral pivot is an almost constant minimum 
only in the case of the single -pivot system, since 
extra thrust on the side of the essential axle part 
in the other two principles of construction gives 
extra friction according to the balance moment 
required. An example will emphasize this point. 

Consider a pickup to track at 1 gm with a head 
mass of 6 gm at a distance of 8 in from the lateral 
pivot. The three principles of construction then 
give the following results: - 

(1) Single pivot as in Fig. 2. 
Taking moments about the pivot we have: - 
(W x 2) -i- (10 x 1) = (40 x 4) + (5 x 8) 

W = 95 gm 
.. Total weight on pivot 

=95 + 10 + 40 + 5 
= 150 gm 

To a first approximation, frictional force at pivot 
= 150 x µ gm 

where is the coefficient of friction. 
Ifµ = 0.2 and the pivot tip has a radius of 0.02 n 
then, taking moments about the pivot, 
Maximum side thrust at stylus 

=150x0.2x0.2 
= 0.075 gm 

(2) Offset pivots as in Fig. 3. 
With a 2 -in offset and 2 -in axle we have, raking 

Cosmocord Ltd. 

P 
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moments about the vertical pivot 
(W x 2) + (10 x 1) =(30 x 3) + (5 x 6) 

.. W = 55 gm 
:. Moment about axle 

= (55+ 10- F30 +5) x 2+ 
(10 x 1) 

= 210 gm -in 
.. To a first approximation, frictional force at 
extreme lower end of an axle even as unusually long 
as 2 -in 

210 X F.A. gm 
2 

If A = 0.2 as before, and the axle has a diameter 
of } in then, 

Side thrust at stylus = 105 x 0.2 x 
0.0625 

8 
= 0.164 gm 

To this must be added the side thrust due to friction 
at the pivot at the top of the axle. If the pivot tip 
has a radius of 0.02 in then, from a calculation 
similar to that with a single pivot, 
Extra side thrust at stylus 

= (55+10+30-i-5+10) X 

0.2 x 
0.02 

8 
= 0.055 gm 

.'.Total side thrust at stylus 
= 022 gm 

(3) Spring counterbalance. 
This can be arranged to have the same friction 

as the single pivot by countering the moment of 
the weight about the axle by the spring torque, 
using a rearward offset of the vertical pivot (see 
Fig. 1(c)). This, of course, is for only one value 
of the tracking weight. 

The idea of using pivot friction to counter the 
side thrust caused by pickup head angular offset and 
friction between the stylus and groove was dismissed, 
since this thrust not only varies with the tracking 
weight required, but also with the recorded modula- 
tion as well as with the tracking error. It was 
thought that a considerable reduction in the side 
thrust would occur when tracking within the elastic 
limit of the record, because of reduced friction 
between the stylus and groove. 

If British Standard 1928:1955, giving the allowable 
eccentricity of discs and turntables is taken as a basis, 
it can be shown that a pickup arm tracking a micro- 
groove disc may find itself at rest occasionally. Thus 
it is clear that static as well as sliding friction must 
be taken into account in the lateral pivot. A figure of 
0.05 gm static frictional force was designed for, and 
even lower values were attained in practice. 

The worst feature of the two offset pivot systems 
is the extra necessity for levelling the arm base. If 
this is not done, the laterally unbalanced moment of 
the whole weight of the whole arm may produce a side 
thrust proportional to the sine of the angle of arm 
base tilt. Again the spring system could be elabo- 
rated to avoid this, but only conveniently for one 
value of the tracking weight. In a true self -levelling, 
single -pivot system (i.e., one in which the arm can 
freely rotate about the pivot in any direction) the side 
thrust is only equal to the actual stylus force multi- 
plied by the sine of the angle of turntable tilt. 
Considering 1 -gm trackers, a 24° tilt produces a side 
thrust of 0.044 gm for a true single pivot, and 
0.044 x } (6 x 8 + 40 x 4 + 10 x 1) = 1.2 gm for 
example for the offset pivot case of Fig. 3. 

270 

If the effective stylus force is momentarily reduced 
by vibration or excessive modulation to less than the 
side thrust, then the stylus will ride up out of the 
groove. With an unlevelled offset system, due to the 
out -of- balance side thrust, the stylus will then skate 
with increasing momentum and destructive power 
across the record. With a true single -pivot system, 
owing to its " self -levelling " properties, the side 
thrust due to an unlevel turntable is only proportional 
to the contact force between the stylus and groove 
and thus falls to zero if the stylus leaves the groove. 
In fact the developed pickup, which incorporates a 
true single pivot, will not skate across the record 
under the most adverse conditions even at very low 
tracking weights. 

Again consulting British Standard 1928:1955, it can 
be deduced that the combined allowable eccentricity 
of disc (0.002 in) and transcription turntable (0.001 in) 
will produce a lateral acceleration of (2a x 334 

60)2 x 0.0015 x 2.54 = 0.045 cm /sec2,with a pro- 
portionate side thrust at the stylus tip according to 
the inertia of the arm about its lateral pivot. In this 
respect the advantage is with an offset pivot, but the 
reduction of side thrust with an offset rather than a 
single pivot is only about 30% comparatively, and 
absolutely the reduction is very small, being in this 
case only of the order of a few tenths of a milligram. 
For example, the equivalent effective head masses in 
the cases of the offset pivot of Fig. 3 and single pivot 
of Fig. 2 are 20 and 26 gm respectively, and at an 

-. 6in -- 
2 in t0gm 

30 gm 
Igm 

Fig. 3 Dimensions and weights in a typical offset -pivot 
system with axle and counterweight. The distance of the 
pickup head from the lateral pivot is the same as in Fig. 2. 

acceleration of 0.045 cm /sect these masses produce 
side thrusts of 0.9 and 1.2 mgm respectively. 
Constant Vertical Stylus Force. -It is when 
considering the constancy of the vertical force on the 
stylus as determined by the disc flatness and vertical 
inertia of the arm that the only basic advantage of the 
spring system arises. Again the gain is comparatively 
small, being only a 50% change at most, for the inertia 
can ideally only be halved by the elimination of the 
counterweight. 

A vertical offset between the disc and vertical pivot 
centre can cause friction between the stylus and 
groove to alter the stylus pressure, and an integration 
of the extra frictional impulses due to groove modula- 
tion can then cause temporary changes in the stylus 
pressure. 

The worst feature found on most arms is the 
difficulty of adjusting the pressure on fixed vertical 
pivots accurately enough to keep the pivot friction 
within a reasonable limit. Self -adjusting spring - 
loaded pivots should be used. 

Where the centre of gravity of the arm is below 
that of its vertical pivots, " weighing " of the 
stylus force may be quite inaccurate if the arm is not 
in its usual playing position. Both this and the spring 
system must be weighed at disc level. 

(Continued on page 271) 
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Immunity from Vibrations. -Let 
us consider the simplest example of 
vibration transmitted to the pickup 
base from the motor board when the 
pickup base moves vertically or 
laterally as one with the turntable 
spindle. Then, in the case of 
the spring -counterbalance system 
for vertical movement and both 
offset systems for lateral movement, due to the 
unbalanced inertia of the arm, an enormously greater 
variation in the force at the stylus tip is produced than 
with a balanced single -pivot system. In a single - 
pivot system with its centre of gravity below the 
pivot as is required for stability, longitudinal move- 
ment (along the arm length) can produce small 
variations in the stylus pressure. 

If the pickup base moves while the turntable 
spindle remains fixed the advantage is with the 
unbalanced inertia systems, at least for small 
accelerations, since in a balanced system the stylus 
tends to move more with the pickup base. The 
problem of small movements of the pickup base in 
this way (for example internal vibrations) can be 
better tackled with elastic washers between the base 
and motor board. Large rotational movements of 
the base while the turntable spindle remains fixed 
hardly ever occur in practice. 

The previously discussed advantages and dis- 
advantages of the three principles of arm construction 
when acted upon by disc and turntable eccentricities 
and warps also apply to externally applied similar 
lateral and vertical motions of the turntable spindle 
relative to the pickup base. 

Thus, considering all the requirements for a 
suitable arm, the single -pivot system appears to offer 
by far the most attractive prospects, and these were 
developed as follows. 
Single -pivot System. -A true single -pivot system 
with rotational freedom in any direction is used. 
The fact that the angle of the stylus in relation to a 
tilted turntable in such a self -levelling system might 
minutely affect the separation and balance of a 
stereophonic pickup was considered to be less 
significant than the advantage gained of more equal 
pressures on the groove walls due to the reduction of 
side thrusts. 

If the sideways balance is to be stable the arm 
must have its centre of gravity below the pivot. A 

CONNECTING WIRES 
TO PICKUP HEAD 

Prototype arm with cartridge. 

COUNTERWEIGHT STABILIZING 
WEIGHT 

TO PICKUP 
HEAD 

DAMPING MEDIUM 

LIFTING 
MECHANISM 

ARM REST 

LIFTING 
HANDLE 

HEIGHT ADJUSTMENT 
GRUB SCREWS 

Fig. 4 Side -view sectional sketch of part of prototype 
arm showing stabilizing weight, damping medium, con- 
necting wires and lifting mechanism. 
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stabilizing weight below the pivot was therefore 
added (see Fig. 4). This weight was kept to the 
minimum required to provide sufficient torsional 
inertia for a maximum force of 5 gm at the stylus. 
Keeping the stabilizing weight as small as possible 
also ensures the minimum possible movement from 
sideways vibration at the base. 

To absorb any such resonant motion which could 
occur at the single pivot, this was designed both to 
retain a damping medium by capillary action and 
also to alternately push out and " suck in " the 
medium if the stabilizing weight swings from side 
to side (see Fig. 4). 

To make accurate vertical balancing easy, and 
to eliminate sensitivity to longitudinal vibrations, 
the stabilizing weight was " uncoupled " by two 
pivots for vertical movement on opposite sides of 
the single pivot. The vertical pivots were spring - 
loaded to ensure correct pressure. 

Sideways balance of the head offset is obtained 
in this design by adjustment of the lateral positions 
of the vertical pivots about the single pivot. Alterna- 
tively the pickup heads themselves could be made to 
provide sideways balance by suitable distribution of 
their mass in relation to stylus and arm, or an 
asymmetrical counterweight could be used. These 
alternative schemes were abandoned to ease the design 
and adjustment problems respectively. 

If the linear offset of the arm is kept large, then due 
to the extra freedom of sideways balance, some 
of the vertical motion of the arm due to disc warping, 
etc., will be converted into rotational motion about the 
single pivot. If the rotational inertia is kept as low 
as possible, then this effect will play its maximum 
part in reducing stylus pressure variations. In fact 
the developed arm can be seen to rotate if the turn- 
table is lifted suddenly whilst playing. An otherwise 
completely balanced system with spring pressure to 
provide the stylus force cannot conveniently make 
use of this principle. 

In the case of the counterweight a compromise 
must be made between a long cylindrical shape 
which gives the minimum possible rotational inertia 
about the arm length as is required by the considera- 
tions of the last paragraph, and a thin disc shape 
which gives the maximum range of stylus pressures 
for the restricted length of movement available in a 
record player cabinet. Thus the optimum shape is 
approximately a cylinder whose height is equal to its 
diameter. 

Calculation of both bending and torsion of a 
tubular arm shows that extremely large diameters 
are required to put all arm resonances above the audio 
range. It would therefore be desirable to have 
sufficient lateral and torsional inertia in the head 
alone if arm resonances are to be minimized. If the 
pickup is a one -gram tracker with a compliance of 
15 x 10-' cm /dyne, and the bass resonance is re- 
quired to be 15 c /s, then, to inhibit the lateral 
arm resonances, the total mass of the head should be 
(152 x 4,2 x 15 x 10 -e) - = 7.5 gm. Likewise, 
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considering that the compliance is usually inversely 
proportional to the tracking weight, about 40 gm 
would be required for a 5 -gm tracker. Accurate 
vertical pressures are ensured by balancing the 
arm and then inserting a calibrated pellet into the 
head. 

The biggest problem was now that of the electrical 
connections. Various schemes were considered and 
rejected, and it was finally decided that a controllable 
torsion was preferable to the possibility of unseen 
foulings and erratic behaviour. Thus the connecting 
leads are brought visibly over the top of the pivot to 
an exit tube at the rear (see Fig. 4). By this arrange- 
ment, as the arm moves, the wires flex at only one 

point instead of two as in the more usual arrange- 
ment with the flexing portion of the wire all on the 
same side of the lateral pivot. 

A raising and lowering mechanism was thought 
desirable, and this is incorporated in the arm base 
(see Fig. 4) to lower the arm gently on to the disc. 
By altering the sideways balance, this lowering 
mechanism can be used to move the stylus between 5 
microgrooves ahead and 10 microgrooves behind its 
previous position to an accuracy of ±3 microgrooves 
or better. 

The arm produced has a measured side thrust of 
0.02 gm and vertical friction of 0.05 gm. It should 
be eminently suitable for tracking down to 0.2 gm. 

Displaying Valve Characteristics 
Cathode -Ray Tube System for Presenting Anode Curves with 

By R. G. CHRISTIAN,* A.M.Brit.1.R.E., Grad. I.E.E. 

AMETHOD of displaying valve characteristics on 
a single -beam cathode -ray tube has been described 
by Buckingham and Price'. The result is a trace 
representing the anode -current /anode -voltage curve 
of the valve for a given grid bias plotted on a screen 
without axes. Since valve characteristics were 
required to be demonstrated in a convincing manner 
to engineering students it was felt that the addition 

Fig. 1. Basic circuit for 
generating the X and Y 
axes for the display . 

of axes was essential. A further disadvantage of the 
method referred to above was the use of both d.c. 
and a.c. to feed the valve. In the apparatus to be 
described the valve characteristic is presented in 
the same way as it would be shown on a blackboard 
during lectures, and the circuit is simple and com- 
pact. 

One beam of a dual -beam c.r.t. is used to trace 
the axes. The deflection voltage for the X axis 
is obtained by means of a half -wave rectifier so 
that the axis is only traced during one half- cycle. 
On the other half -cycle a similar half -wave rectifier, 
connected in the reverse direction, produces a half - 
wave pulse which deflects the spot in the Y direc- 
tion. The basic circuit to produce the axes is shown 
in Fig. 1. 

The valve whose characteristics are to be dis- 
played is fed by a.c. and conducts on one half -cycle 
only. The anode current produces a half -wave pulse 
across an anode resistor and this is fed to the second 
Y plate. It was found that a large anode resistor 
had to be used in practice in order to obtain suffi- 

* Liverpool College of Technology. 
' H. Buckingham and E. M. Price, " Principles of Electrical 

Measurements (English Universities Press, 1955), page 304. 
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tient Y scan for the second beam, which traces the 
valve characteristic. The X scan, which represents 
anode voltage, is supplied by the same half -wave 
rectifier which deflects the first beam to write the 
X axis. The basic circuit for displaying the charac- 
teristics is shown in Fig. 2, from which it will be 
seen that the X plate section is the same as that in 
Fig. 1. 

It will be seen that the scan voltage used to repre- 
sent the anode voltage is, in fact, the sum of the 
voltages across both the valve and the anode resistor. 
The error is small only if the anode resistor is small, 
which is not so in this case. There would be no 
error if the anode was used as a common earth refer- 
ence but since the purpose of the circuit was to 
demonstrate the approximate shape of the valve 
characteristics it was not considered to be of im- 
portance. If accurate characteristics are required 
the X scan voltage must be that developed between 
anode and cathode of the valve. 

The circuits of Figs. 1 and 2 are combined in the 

VALVE 

UNDER TEST 

Fig. 2. Basic circuit for obtaining the anode characteris- 
tics of the valve. 

practical circuit of Fig. 3 which also includes d.c. 
supplies to the screen and control grids of the 
pentode under test, the control -grid bias being vari- 
able in the negative direction. The screen and con- 
trol grid must be supplied by steady d.c., which 
accounts for the inclusion of the two capacitance - 
resistance smoothing circuits. This will be apparent 
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if the effect of supplying the screen grid with half - 
wave pulses is considered, since the resulting varia- 
tion in screen -grid potential would follow that in 
anode potential and a triode characteristic would 
result. 

All the supplies are obtained from a transformer 
with two simple secondaries, one for the scan and 
bias voltages, and one for the three valve heaters. 
The component values are not critical and those 
indicated happened to be available at the time. The 
valve under test is an EF36, with which it was pos- 
sible to demonstrate triode, tetrode and pentode 
curves quite satisfactorily, the change -over being 
carried out by switching. When the switches, which 
are ganged, are set to position 1, the screen grid is 
connected to anode, the suppressor grid to cathode, 
and the valve behaves as a triode. On position 2, 
both screen and suppressor grids are connected to 
the screen supply and the valve operates as a tetrode; 
while on position 3, the suppressor is connected to 
cathode and the valve operates normally as a pentode. 
The photographs show the results obtained with 
various values of grid bias and for different connec- 
tions. 

The possibility of showing a family of curves is 
interesting and is easily effected in the case of two 
curves by feeding the output from a square -wave 
generator into the control grid. The amplitude of 
the generator output controls the spacing between 
the curves, the bias control being kept operative so 
that both curves may be shifted simultaneously. 

47k 
6H6 

470k 

BIAS 
I00k 

4µ- soµy 

Examples of characteristics 
produced by the apparatus: (a) 
triode, (b) pentode, (c) tetrode, 
(d) set of triode curves (e) set 
of pentode curves. 

In attempting to demonstrate more than one pen- 
tode or one tetrode curve it was found that the 
return of the trace was along a different path from 
the initial scan, producing an effect reminiscent of a 
hysteresis loop. No satisfactory explanation has so 
far been developed, neither has any attempt been 
made to overcome the difficulty, since it was felt 
that the circuit did all that was required of it, at 
least for the present. It would probably be possible, 
with suitable electronic switching, to produce more 
than two curves. Two possible methods would seem 
to be either the use of a stepped waveform applied 
to the grid or the use of an electronic switch to 
select different fixed values of grid bias. In 
the equipment described, however, no attempt 
was made to do this, since it was desired that the 
circuit should be as simple as possible. 

The families of curves shown in the photographs 
were obtained by means of multiple exposure, which, 
while suitable for recording, is of no use from the 
point of view of live demonstration, which is the 
object of the apparatus. In this connection it is 
emphasized that the only purpose of the demonstra- 
tion is to show practically and rapidly the general 
shape of the characteristics of triodes, tetrodes and 
pentodes and the effect of variation of control grid 
bias. 

Thanks are due to V. Attwocd for carrying out 
the practical work, for incorporating some of his 
own ideas into the circuit, and for taking the photo- 
graphs. 

SCREEN AND G1 

D.C. SUPPLIES 

VALVE 
UNDER TEST 

Fig. 3. Practical circuit for display of characteristics and 
the pentode test valve. 
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X AND Y AXES 
RECTIFIERS 

6.3V 

axes. Direct- current supplies are Included for the grids of 
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Feedback Amplifiers as Filters 
Application of Familiar Principles to Feedback -synthesized Filters 

By THOMAS RODDAM 

IN the course of a study of a rather simple feed- 
back amplifier recently I found myself confronted 
by some equations which looked familiar, though 
not in this context. Generally, of course, one does 
not do very much mathematics when designing 
feedback amplifiers: at any rate, I don't, because 
the amplitude and phase response plots, together 
with the filter pß effect calculator, provide all the 
information needed for the usual task of making it 
flat, making it stable. As every schoolboy knows, 
quite a lot has been written on the design of particular 
feedback circuits with particular shapes of end 
characteristic but all the articles I can remember 
are of the kind which describe a circuit for a special 
job. As some hardened readers may know, I like 
to make one lot of analysis serve as many purposes 
as possible, even though this reduces the amount I 
can write on a given topic and thus gives more hope 
to the wolf which hovers outside my door, my 
door and everyman's. 

The general feedback amplifier is shown in its 
old familiar form in Fig. 1. As that abominable 

o 

Fig. I. The general 
feedback amplifier. 

schoolboy of Macaulay's will point out, the gain 
of the whole system is: 

IL( = p /(1 +FP) .. .. .. .. (1) 
We know that in a practical configuration with 

negative feedback both p and ß will have the same 
sign so we need not indulge ourselves in the academic 
practice of writing (1- pß) and then making ß 
negative. Sooner or later we shall be taking log- 
arithms, to get ourselves into decibels, and as log 
p, is the same as - log 1/p, we can rewrite Eqn. 1: 

1 /pr = (1 +pß)/p = 1 /p +ß .. .. (2) 
This very simple equation is our starting point, 

for the behaviour of 1 /p or -log (1 /p,) if you like, 
is the response of the feedback amplifier. As you 
see, it depends on two factors, p, or 1 /p, and ß. 
Usually we say cheerfully that ß is much bigger than 
1 /p, so the response is dominated by ß, but of course 
this is no longer true at the edges of the working 
range when all kinds of things may happen. In 
many applications we manage to keep this region 
well away from the band which contains our signal 
and then our only interest is in the stability condi- 
tions which amount, more or less, to determining 
the phase of pß when pß = 1. Stability is a bit 
more complex than that, but it is true that usually 
we are so preoccupied with stability that we don't 
worry about the shape of the p, response in this 
region. 
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Suppose now that the amplifier -we might even 
call it the p- amplifier to show that we mean the 
upper box in Fig. 1 -has only one stage and it is 
completely dominated by a single shunt capacitance. 
The response will then be that of the simple network 
shown in Fig. 2. We can easily see that we have: - 

1/p = (1 /po) (1 +jwCR) 
= (1 /p0) (1 + jw /wo) = (1 fro) (1 +J1?) (3) 

where woCR = 1 and Q = w /wo. 
Suppose, too, that ß is just a constant, that the [3- 
network is made up of pure resistance elements. 
Then we have: - 

1 /pr = 1/p + ß = (1 /po) (1 +1Q) + ß = (1/1,0 + ß) 
+ jQ /pa 

= (1 /po + ß) (1 +JQ1(1 + Po/3) 
_ (1 /po + ß) (1 +.lw /wo [1 + poßl) (4) 

I have churned through the transformation in the 
string of Eqn. 4 in order to arrive at that last ex- 
pression: next time I shall leave out some of the 
steps. The final form is the product of two factors 
which we can call the gain factor (1 /po + ß) and the 
shape factor (which needs a line of its own). The 
gain factor is just what we expect and I do not 
propose to say anything more about it. The shape 
factor is rather interesting because if we write 
wo' = wo (1 + poß) and w /wo' = Q' the shape factor 
becomes (1 + jQ'). 

This is exactly the same form as we had for the 
basic p- amplifier in Eqn. 3, except that whereas 
for the basic amplifier the response was 3dB down 
at w = wo the new response is 3dB down at w = wó 
and wo' = wo (1 + poß) = (1 + poß) (1 /CR) 

It is easy to see that this sort of result should 
be expected. There is only one element, the C, 
in the whole system which can do anything to the 
frequency characteristic and the overall behaviour 
must therefore contrive to be what I find is con- 
venient to call a first -order response. This result 
also contains the information that, for a first -order 
system anyway, the use of negative feedback does 
nothing to improve, or degrade, the gain -band- 
width product. There is a straight trade of gain for 
bandwidth which does not depend on a particular 
definition of bandwidth, because the shape is un- 
altered. What is more, if you can think of a suitable 
circuit configuration, the feedback can be positive 
without altering the terms of trade. From this we 
can go on to say that if we use enough positive feed- 
back to make the gain infinite the bandwidth must 
be zero. Do you care? Well, if we replace the 
capacitance by a series inductance -capacitance pair 
and replace w by Q = (w /wo - wo /w)wo we move 
the frequency at which we have infinite gain and 
zero bandwidth up from w = 0 to i] = 0 or w = wo 

This is the basis of the simple oscillator and the 
simple Q- enhancer. 

Let us get back to the main line of our discussion 
and now consider the possibilities of second -order 
circuits. The term " second -order circuits " is a 
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rather formal way of saying circuits with two re- 
actances in them. There are general possibilities 
here. The second frequency- dependent term can 
be added in the feedback network, as an isolated 
term in the µ- amplifier or as a coupled term in the 
µ- amplifier. One special form we can throw away 
immediately, especially as it's only an approximation, 
is when ß and 1/µ have the same shape term (1 +jkw), 
although with different vallues of k. This rapidly 
reduces to a single factor, so we are back in the first - 
order class. 

The most ordinary form we can take seriously 
is the form we find with a two -stage s- amplifier 
when each stage has a network of the kind shown in 
Fig. 2. If one network has components C1R1, 
and wt = 1/C1R1, the other giving w2 = 1 /C2R2, 
we can see that:- 

1/i4 = (l /lro) (1 +jw /w,) (1 +iw /w2) (5) 
and therefore 

1 /t<r = (1 /w0) (1 +jw /w,) (1 +jw /w2) + ß (6) 
We must, I am afraid, expand this and the most 

convenient form is, at first: - 
1 /µ, = (1/µo + ß) [1 +jkw (1 /w, + 1 /w2) - 

kw2 /w1w2], 
where 

k = (1 /µo) /(1 /wo + ß) = 1/(1 + ,oß) 
We may now concern ourselves only with the shape 
factor, the expression. 

1 + jkw (1 /w, + 1 /w2) - w2k /w1w2 
This is the simple second -order characteristic and 
if we call it S we need only devote ourselves to:- 

1Sia = 1 + { k2 [(w, + w2) /w,w2]2 - 2k /w1w2 } 
w2 -}- k2w4/w12w22 .. . .. (7) 

The term in this which is of chief interest, as I 
showed in " Filters Without Fears "t, is the term 
in w2. If the coefficient of w2 is zero we have the 
Butterworth or maximal flatness response: if it is 
negative the response is of the Tchebycheff, or 
humped, type. Readers of " Filters Without Fears " 
will remember that it is not always possible to make 
expressions of this form give the Tchebycheff type 
of response because the coefficient of w2 may be 
obstinately positive. Here, however, we can do a 
quick check by putting co, = w2 = 1 so that the 
coefficient of w2 becomes just 4k2 - 2k = 2k(2k - 1) 
Thus if we make k = 0.5, or µoß = 1, we shall get 
the neat, square Butterworth response, while any 
more feedback, making k < 0.5, will give us a bump 
before the response falls away. This is exactly 
what our experience with feedback amplifiers leads 
us to expect. Our experience also tells us that if 
wt w2 we need more feedback, or a smaller value of 
k, before we reach this happy state. Sometimes 
we know that we want k to have a particular value, 

R 

IN C OUT 

Fig. 2. The simplest 
frequency - response 
determining network 
for a forward path. 

say 1/10, or 20dB of feedback. If we also want a 
Butterworth response we can put the coefficient of 
w2 equal to zero and solve for w1 /w2. I have done 

*Wireless World. vol. 60 (1954), op. 367, 445, 561 and 603; (August. 
September. November and December.) 
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this on a separate piece of paper, to save filling th 
page with algebra, and the result is:- 

w, /wz = (1 /k) [(1 - k)± v'(1 -2k)] .. (8) 

We also know that the response is 3dB down at some 
value of w = wa where k2w04 /wt2 w22 = 1 so that 

wlw2 = 1 /kw02 .. .. (9) 

The two equations, (8) and (9), enable us to fix 
the values of w1 and w2. 

All this analysis, of course, applies equally well 
if we perform the simple frequency transformations 
on it, so that although this is the ordinary low -pass 
filter case, the same pattern appears for the high -pass 

Fig. 3. The simplest 
frequency - response 
determining network 
for a feedback path. 

IN R OUT 

> 

and band -pass cases. I have been into all that before 
and you can look it up. 

A difficulty which occurs in using amplifiers as 
filters is that µo may vary. Obviously the response 
will vary too and there will be two effects. The 
coefficient of w2 will no longer be what you hoped, 
which for the calculation we have just done is zero, 
and the coefficient of w4 will also change, moving the 
asymptotic 12dB /octave cut -off. When k is small 
it is also very close to 1/µoß and a 6dB change of µo 
will move the asymptotic line by a factor of V2, 
which is a rather large variation. Feedback ampli- 
fiers of this kind which are designed as filters must 
therefore have the gain of the µ- amplifier held 
constant by some means. One obvious solution is 
a fair amount of feedback in each cathode or emitter 
circuit. This is just another example of the fact 
that you cannot get anything free: if the feedback is 
used up in one function it cannot play its full part 
in another. 

The other important way of introducing a second 
frequency dependent element is to put it into the 
feedback network. Since the basic type of filter we 
are considering is the low -pass filter the obvious 
form of feedback network to use is that shown in 
Fig. 3. For this the response will be: 
Vout/Vin = jwCR/(1 + jwCR) 

= (.1 w / (02) /(1 + .1 w/ (02)- 

Then the feedback term ß can be taken as:- 
ßo (jw/w2)I(1 + iw /(02) 

and the overall performance with a single Fig. 2 
network in the µ- amplifier becomes:- 

1/g = (1 /µo) (1 + Jo,/wl) + 800w4w2) /(1 + 
1 w/ w2). 

Without going into any details we can see that the 
shape of the response is going to depend on an 
expression of the form: 

(1 + jaw - bw2) /(1 + icw). 
This is a system having a first -order cut -off, 

only 6dB /octave, but it is complicated in the region 
of the transition from flatness to asymptote as you 
can see. The easiest way of analysing it is to notice 
that when we go over to decibels we have the differ- 
ence between the decibels corresponding to the 
numerator and the decibels corresponding to the de- 
nominator. The one is a second -order expression. 

275 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 4. Another first- 
OUT order low -pass net- 

work. 

of the form we discussed immediately above, while 
the other is an ordinary first -order expression. 

I do not want to go into any more detail on 
designing these circuits because you can look up some 
specific designs in the literature, or work out your 
own problem for yourself. The really important 
thing is to go back to Eqn. 2 again: - 

1 /Irr = 1 /Ir + P. 
We can reasonably guess that this will be simplest 

if all the frequency dependent factors are in the 
µ term, as we discovered in the examples. Suppose, 
then, that we have:- 

1/p = (1 /µo) (1 +jfi(w) + f2((0)) 
and immediately 

1/, = (1 /Ir, + )9) [1 + jft( to) /(1 + Ir0ß) + 
f2(w) /(1 + µoß)] 

When this is converted into the standard 
(1 /14t)2 form the coefficients of w2A will contain factors 
which depend on (1+µoß). This is of the nature of 
an interaction parameter, and, as we have seen, it 
plays an important part in fixing the shape of the 
response. If we consider a system in which the 
network of Fig. 4 is in tandem with that of Fig. 2; 
but in which a buffer amplifier is used between the 
two, the shape of the overall response will be ex- 
pressed by an expression of the form: - 

(1 +Jw /(0i) (1 +)w /(.2). 

'This has a very limited range of shapes and at the 
best provides an extremely rounded cut -off. By 
rearranging the network elements so that the L and 
C are adjoining we know that we can get a more 
general second -order filter characteristic. The reason 
is that L and C can interchange their stored energy 
and it is this interaction between them which 
provides us with the one extra generality. In just 
the same way, in the feedback amplifier the (1-i µaß) 
term represents the return to the first reactance net- 
work of energy which has passed through the 
second reactance network. One network can, as it 
were, see the other. Another way of looking at 
it is to regard it as a special form of coupling 
between the two networks. In band -pass filters 
this view gives us the possibility of three kinds of 
coupling: inductive, which falls with frequency; 
capacitive, which rises with frequency; and feed- 
back, which in its basic form is independent of 
frequency. 

The use of feedback as an energy interchange 
medium is of especial importance when the frequen- 
cies involved are low. By using feedback we store 
energy in a capacitor to return it to a capacitor; 
whereas without feedback we could only get the 
required interaction by using inductance -and 
large inductances for low frequencies are not easy 
to realise without excessive losses. 

This short survey has, I hope, been enough to 
show that the kind of response you can get from a 
feedback amplifier is the same as that you can get 
from a conventional filter and that the algebra is 
consequently the same. It is always, to my mind, 
agreeable to find that one only need do the basic 
work once. 

Elements of Electronic Circuits 
3 - Amplitude Limiting By J. M. PETERS, 

IN order to eliminate unwanted fluctuation in the 
peaks of a waveform, or perhaps to discriminate 
between wanted or unwanted pulses, it is often 
necessary to limit the positive or negative excursions 
of such a wave. A further possible use is the deri- 
vation of rectangular pulses from a sinusoidal input. 
A common method of achieving amplitude limiting 
is by overloading a valve amplifier so that the 
peaks of the input are cut off by the flat regions 
of the dynamic characteristics. It is, therefore, pos- 
sible to limit both the positive and the negative 
excursions by suitably biasing the amplifier. 

In grid limiting the grid- cathode portion of the 
valve is operated as a diode. Grid current flows dur- 
ing the positive half cycles of the input wave, and 
if a resistor of the correct value is inserted in 
series with the grid the major part of the positive 
excursion of the input is developed across it instead 
of between grid and cathode. The positive -going 
anode current is thereby limited, as is also, of 
course, the negative -going anode voltage. This 
action is more fully explained later. 

Simple Limiting. -As the diode provides the 
commonest example of amplitude limiting we will 
examine the simplest case first, i.e., with a sine -wave 
input. In the following circuits it is assumed that 
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the series resistor R, is large compared with the 
resistance of the valve Rak (not Ra but Va,k /Ia) 
when the valve is conducting and small compared 
with the impedance of the valve when it is not. 
In Fig. 1, during the positive half cycles the voltage 
across the diode is limited. During the negative half 
cycles the voltage across R, is limited (shown dotted). 
It follows, therefore, that if we wish to limit the 

negative peaks we take our output from across 
R1. In Fig. 2 R, is shown in the cathode circuit 
of the diode as an alternative position. Fig. 3 

shows an alternative way of limiting negative peaks, 
by reversing the diode shown in Fig. 1. If we 

choose to bias the diode it will then not conduct 
until the input voltage exceeds the bias voltage; in 

other words, we have shifted the level at which the 
limiting action commences (Fig. 4). Similar reason- 
ing will show that it is possible to extend this action 
to positive peak limiting. 

Parallel Diode with Applied Square Wave. -The 
limiting action on a square wave (Fig. 5) is similar 
to that shown for the sine wave. The loss of voltage 
during the non -conducting period of the diode is 

determined by the load current and the value of R,. 
It will be noted that the shape of the limited 

waveform is similar to the shape of an identical 
input after "clamping," i.e., the occurrence of d.c. 

restoration. The difference lies in the action of the 
CR coupling circuit immediately preceding the in- 
put (which for clarity is not shown in Fig. 5). The 
bias produced by choosing the correct time constant 

t for the associated CR circuit is a necessary part 
the action of a " clamping " circuit device, whereas 
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in limiting the CR coupling _circuit time constant 
must be chosen so that no slide -back occurs. 

Limiting Using Two Diodes. -If two diodes are 
coupled as shown in Fig. 6 and provided with bias 

voltages X and Y, it is possible to limit the applied 
waveform at the same time as permitting it to con- 
tinue to alternate about zero. Limiting of the posi- 
tive excursion by diode D, will not take place until 
the positive -going input exceeds the positive bias X. 

Similarly the limiting of the negative excursion by 

diode D, will not take placé until the negative- 
going input exceeds the negative bias Y. The amount 
of bias determines the limit of the positive and 

negative excursions. 
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Series Limiting. -Here the diode is used as a 
" biased switch " in series with the applied wave. 
As an example let us consider the action of a 
sawtooth waveform applied to the circuit in Fig. 7. The diode is biased to 150V while the amplitude 
of the sawtooth wave is assumed to be 300V. All 
the time the applied wave is less than 150V the diode 
is non -conducting; the " switch " is, therefore, 
" open." When the anode voltage of the diode 
exceeds 150V the diode conducts, the " switch " is 
" closed " and the output voltage follows the input. 

Grid Limiting. -As has been stated earlier, both 
positive and negative peak limiting can be achieved 
by driving an amplifier into the flat regions of the 
dynamic characteristic. So far as negative peak 
limiting is concerned, the point at which it occurs 
is determined by the cut -off bias and the amount 
of bias applied to the amplifier (see Fig. 8). 

To obtain positive peak limiting a large amplifier 
load resistance is necessary so that I2 reaches the 
upper bend condition at relatively low grid voltage 
swings. Owing to this and to the undesirability 
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of driving the valve far into the grid current region, 
grid limiting is often resorted to for restricting the 
positive voltage excursions. 

Let us assume that a sine wave is applied to the 
circuit shown in Fig. 9. During the positive half 
cycle of input grid current Ig flows and the grid - 
cathode resistance Rgk drops to a low value. As R 
is large compared with Rgk when the valve is con- 
ducting, most of the applied voltage is developed 
across it (IgR) and a negligible amount across Rgk. 

During the negative half cycle of input no grid 
current flows and the input is applied directly 
between grid and cathode. However, the negative 
swing drives the grid beyond cut -off. The resultant 
V. waveform is, therefore, approximately square on both positive and negative excursions. 
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Magnetic Matrix Stores 
COMPUTER STORAGE SYSTEMS BASED ON FERRITES 

WITH RECTANGULAR HYSTERESIS LOOPS 

By W. A. COLE,* B.Sc. 

ANY computer, whether human, mechanical, 
electro- mechanical or electronic, requires a memory, 
or storage system, in which to store the numbers 
involved in the calculation, the operations to be per- 
formed on the numbers, the intermediate answers 
and the final answers. The storage system may be 

simply a pencil and paper used by a person doing 

arithmetic; or it may consist of some combination 
of punched cards, punched tape, magnetic tape, 
magnetic drums, delay lines, cathode -ray tubes, 
valves, transistors, magnetic cores, etc., with a 

storage capacity of up to several million numerical 
digits in the case of a large scale electronic com- 
puter. 

The speed at which an electronic computer can 
complete a problem, once the required information 
and instructions have been supplied to it, is 

governed by two things: the speed at which it can 

do individual arithmetical operations, and the speed 
at which it can obtain the next piece of information 
or instruction from the store. The time taken by 

many machines to perform the addition or multi- 
plication of two numbers, each consisting of many 
digits, is measured in microseconds. It is obviously 
desirable that a machine of this speed should also 
be able to obtain information from its store in a 

few microseconds. If the access time to the store 
was even as long as a millisecond then the arith- 
metic units of the machine would spend the greater 
part of their lives waiting for something to do. 

Wide Applications 
Seven years ago the first magnetic ferrites to have 
substantially rectangular hysteresis loops were pro- 
duced in the U.S.A. Since then the application of 

these materials to high -speed digital storage systems 
has been so successful that there is hardly any large, 
fast, electronic computer under development any- 

Mullard. LM 

! 

STORINGT 

(a) 

STORING -0- 

(b) 

Fig. I. Method of storing information by remanent mag- 

netism in ferrite rings. (al clockwise magnet zation and 

(b) anticlockwise ma¢netizarion. 
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A stack of 20 matrix storage planes in practical form for 

use in a computer. The capacity is 81920 digits. 

where in the world which does not incorporate a 

magnetic matrix store. The capacity of these stores 
varies from a few thousand to a few million binary 
digits, and the cycle time, that is, the time to select 

an address,t read the information stored and rewrite 
information into the address, is usually in the range 
from five to fifteen microseconds. 

In a magnetic store the individual memory cells 

consist of tiny ferrite rings of less than one -tenth 
of an inch diameter linked by an array of insulated 
enamelled wires. Each ring is capable of storing one 
digit or piece of information, but in common with 

most devices used in computers, a magnetic memory 
works with numbers expressed in the binary system. 

In the decimal system, with which everyone is 

familiar, there are ten digits, namely 0 to 9, and a 

number 4275, reading from right to left, means 

( 5x1) 1(7x10) +(2x10x10)4- (4x10x10x10). In 
the binary system there are only two digits, 0 and 1, 

and a number 1101, again reading from right tç left, 

means (1x1) +(0x2) +(1x2x2) +(1x2x2x2). 
This is much easier to represent, as nature provides 
many devices with two stable states but it is diffi- 

cult to find anything with ten discrete stable con- 
ditions. 

The ferrite rings store the information in the form 

of the remanent magnetization, which simply means 
that if the ring is left magnetized in a clockwise 
sense, as in Fig. 1 (a), it is storing a digit " 1," say, 

and if it is left magnetized in the opposite sense as 

in Fig. 1 (b), it is storing a digit "O." 
Fig. 2 shows a typical hysteresis loop of Ferrox- 

cube Type D ferrite. When a magnetizing field of 

amplitude + H,,, is applied to the ring- shaped core, 
the resulting flux density will be Bra and when the 

t Addressee are places to the store where items of mformation 
are held, and are usually .denuhed by numbers like bottles in 

street. 
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+Br 

+Hm 

m 

- Br 
-Bm 

Fig. 2. Rectangular hysteresis loop, flux density against 
field strength, of a ferrite material. 

field is reduced to zero the flux density will decrease 
to Br. If a field of -Hm is now applied there will 
be a change of flux density of (B1. + Br) and the flux density will be -Br when the field is removed. A further application of a field of -Hm will produce 
a flux change of only (B.-131). Thus the polarity 
of the remanent magnetization can be readily deter- mined by measuring the change of flux density, or the e.m.f. induced in an output winding on the core, 
when the core is subjected to a magnetizing pulse 
of amplitude - Hm. The output voltages induced 
in the two cases are shown in Fig. 3. 

Fig. 4 shows a single binary storage cell com- prising a core with two windings. A digit "1 " is written into the cell by applying a positive current pulse to the write /read winding. The information 
is read by applying a negative current pulse to the write /read winding. Since the cell is always left in the "0" state after a read pulse no pulse is required to write a further "0" into the cell. The reading process necessarily destroys the information 
stored in the cell; therefore it is necessary to rewrite the information if it is required to retain it. 

A store with a capacity of 1024 digits would require 1024 cores, and have 1024 inputs and 1024 outputs, although a single common output winding could be used if the information were required one digit at a time. The selection of 1 in 1024 inputs is a difficult problem and the magnetic matrix store, as first suggested by Forrester in 1951, greatly simp- lifies this problem by making further use of the rectangular form of the hysteresis loop. 

FIELD STRENGTH 

Above: Fig. 3. Output voltages obtained 
from a core when the polarities of 
remanent magnetization are different. 

Right: Fig. 4. Binary storage cell con- 
sisting of ferrite core with two windings. 
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If a ring core in the "1" state with remanent flux density +B is subjected to a magnetizing pulse of amplitude -Hm /2 the flux density falls to B, and returns to B, when the pulse is removed. Repeated applications of pulses of -Hm /2 take the core around a closed minor loop and there is no further reduction in the remanent flux density. Thus the ring core has the ability to discriminate between pulses of amplitude Hm and H,,, /2. The larger pulse 
is sufficient to change the direction of magnetization 
of the core whilst the smaller produces only a negli- gible change. 

Fig. 5 shows 16 rings assembled in a 4 x 4 matrix. Each core is threaded by one horizontal and one vertical wire. To switch a given core from one state to the other, current pulses of amplitude Im /2 corresponding to a magnetizing field of Hm /2 are simultaneously applied to the horizontal and vertical wires linking that core. The selected core is thus subjected to a field of Hm and will be switched while the other cores linked by the energized wires will only experience a field of H:,, /2 and are not affected. The addressing problem is then reduced to selecting 
1 in 4 and 1 in 4 wires to gain access to 1 in 16 cores. If 1024 cores are assembled in this way as a 32 x 32 matrix, only 1 in 32 and 1 in 32 wires need be selected to gain access to 1 in 1024 cores. 
Output Winding 
Since only one core can be switched at one time, the output winding can be common to all cores. It takes the form of a single conductor linking all cores and is so arranged that the mutual inductance be- tween it and any drive wire approaches zero. The output wire is also arranged to link half the partially energized cores in one sense and half in the other so that the small signals from these cores tend to cancel one another. 

It is obviously much simpler to assemble such an array of cores if the windings are restricted to single conductors rather than multi -turn windings. This 
is possible if the cores are made sufficiently small so that the current pulses required are kept to ampli- tudes which can readily be obtained from valve or transistor circuits. The most commonly used memory cores have an outside diameter of 0.08in and inside diameter of 0.05in and are 0.025ín thick, but during the last two years cores of only 0.05in outside dia- meter, 0.03in inside diameter and only 0.015in thick have become commercially available, and in many cases these smaller cores are more suitable for use with transistor drive circuits. 

The switching time T of the ferrites, that is the time for the reversal of the magnetic flux, is given by T(Hm -Ho)- constant, where Hm is the applied field and Ho is the maximum field for which no switching occurs. For a material with an ideally rectangular hysteresis loop Ho would be equivalent to the coer- cive force of the material. Under the conditions of use in a coincident current matrix system the value of Hm is limited to approximately 1.7H. so that the 

WRITE /READ OUTPUT 

OUTPUT 

STORED 

"O STORED 

WIRELESS WORLD, JUNE 1959 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 5. A matrix store formed by 16 cores with threaded 

vertical and horizontal wires. 

switching time is determined by the coercive force of 
the material, and a material of high coercive force will 
give a fast switching time and vice versa. For ex- 
ample, 0.08in cores in Ferroxcube D2 material re- 
quire a drive of 700mA -turns to give a switching time 
of 1.5 microsecond and an output of 100mV per turn, 
while similar size cores in Ferroxcube D3 require 
450mA -turns to give a switching time of 2.5 micro - 
seconds and an output of 60mV. 

In many computers it is necessary to have access 
to all the digits of a number at the same time. This 
can readily be achieved by taking as many planes as 

there are digits in the numbers to be stored and con- 
necting them electrically in series as shown in Fig. 6. 

Each plane would contain as many cores as there are 
words to be stored. When a particular pair of hori- 
zontal and vertical wires is energized the core linked 
by those wires in each plane is subjected to a pulse 
sufficient to switch it. Thus to read the information 
stored in a particular set of cores linked by the hori- 
zontal wire number x, and the vertical wire number 
y, positive current pulses are applied to these two 
wires. Each matrix plane has its own output winding 
and the information stored in the selected core in 

each plane appears as a voltage on the output wire of 

the plane, a large voltage for " 1" and a small voltage 
for "0 ". To rewrite the information back into the 
cores the polarity of the current pulses is reversed. 
But this alone is insufficient since it would switch all 

the cores selected to the " 1" state. Each plane, 
therefore, has an additional wire which links all the 
cores in that plane in the same sense. If a pulse of 

the same amplitude but of opposite polarity to the 
writing pulses is applied to this wire in a particular 
plane for the duration of the writing pulses, the 
selected core will remain in the zero state since the 
extra pulse inhibits the switching of the core. If no 
pulse is applied to this wire during the writing pulses 
then the selected core is switched to the "1" state. 

As has been previously stated, in the coincident 
current system so far described, the signal appear- 
ing on the output wire is not only due to the flux 

change in the selected core but to the flux changes 
in the other cores on the selected row and column 
drive wires. Although the output from any one of 

these cores is very small, the sum of these outputs 
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can well be several times that of the selected core. 
To overcome this, the output wire is arranged to 
thread half the cores in each row and column in 
one sense and half in the other so that the unwanted 
outputs tend to cancel. As a result of this wiring 
arrangement the polarity of the output of the 
selected core depends upon its position in the matrix 
plane. 

Word Address Store 
The word$ address matrix store used in the 
EDSAC II computer constructed by the Mathe- 
matical Laboratory of Cambridge University avoids 
the problem of unwanted outputs from half -selected 
cores by arranging the wiring so that there are no 
half- selected cores. The matrix consists of a single 
electrical plane with as many columns as there are 
words and as many rows as there are digits per 
word, as shown in Fig. 7. Thus one word is stored 
in the cores in one column and during the reading 
process the read drive pulse is applied to the selected 
column wire and the outputs appear on the row 
wires. In this way there is no output from any 
core other than the selected cores and the output 
circuit has only to discriminate between the largest 
"0 " output and the smallest " 1" output from any 
core. In addition the read pulse can be larger than 
that permissible in a coincident current read system, 
resulting in a larger and faster output from the 
selected core. To write information a half -ampli- 
tude write pulse is applied to the column wire, 
which, by itself, is too small to switch any cores. 
An additional half -amplitude write pulse is applied 

d'gitswhichr can be eitherua number olrgayn instruction. 
of binary 

DRIVING 
CIRCUITS 

Ist 
DIGIT 

2nd 
DIGIT 

3d 4h 
DIGIT DIGIT 

Fig. 6. Arrangement of matrix storage planes to give 

simultaneous access to all digits of a number. 
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Fig. 7. Word address system with switch matrix. 
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Typical 32 x 32 matrix storage plane. 

to the row wires which thread those cores which are 
required to store a digit "1." 

The read pulses and the half write pulses applied 
to the store column wires are obtained via biased 
switch cores arranged in the form of a matrix. Each 
switch core has an output winding linking one 
column of the store matrix. To read the informa- 
tion from a given column of the store matrix the 
bias is removed from the appropriate row and a 
pulse is applied to the selected column of the switch 
matrix which switches the selected switch core and 
induces a read pulse in its output winding. When 
the bias is re- applied the switch core returns to its 
biased state and a half write pulse is induced. 

In 1956 Rajchman of R.C.A. produced a modifi- 
cation of the core matrix store which uses ferrite 
plates 0.8in square containing 256 holes of 0.02in 
diameter. The areas of ferrite around the holes 
behave in much the same way as the separate ring 
cores of a conventional matrix store. The surface 
of the ferrite is metal -plated in such a way as to 
provide a conductor linking all the holes. This is 
equivalent to the "row winding" in the Cambridge 
University word address system. The plates are 
stacked one above the other and the column wind- 
ings consist of straight wires threaded vertically 
through the equivalent holes in each plate as shown 
in Fig. 8. Two holes are required for each digit 
to be stored and a third hole is used as the switch 
core. Thus a store with a capacity of 256 words, 
each of 20 digits, would require 60 plates. 

The two holes associated with one digit are 
equivalent holes in adjacent plates. The reading 
process leaves the material in the vicinity of both 
holes magnetized n the clockwise state, say. A digit 
" 1" or a digit "0 " is written in by applying a half - 
amplitude write pulse to the " column winding " 
threading both the holes, plus a half -amplitude write 
pulse to the plated conductor threading the upper 
hole or the lower hole respectively. Thus when the 
read pulse is applied the material around one or 
other of the holes is switched back to the clockwise 
state and the store presents an impedance which 
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does not depend upon the information stored. 
During the read process the plated conductors of 
the two plates concerned are connected in series 
opposition so that a " 1 " output appears as a posi- 
tive pulse and a "0 " output as a negative pulse. 

High Speed System 
Quartly of Mullard Research Laboratories has 
recently produced a ferrite store with a cycle time 
of less than one microsecond. This employs two 
cores per bit, wired in a manner similar to the 
Rajchman system. In this fast store, however, the 
flux swing in the cores is limited to approximately 
50% of the possible total by limiting the duration 
of the drive pulses. The two cores used to store a 
single digit are linked in the same direction by a 
drive wire and in opposite directions by the digit 
and output wires as shown in Fig. 9. 

After a read process both cores are left in the 
same state. The main writing pulse is of large 
amplitude and fast rise time, but of short duration, 
so that the cores begin to switch rapidly, but the 
switching is incomplete. A digit pulse of the order 
of 10% of the amplitude of the drive pulse is applied 
at the same time as the writing pulse so that one 
core will undergo a larger flux change than the other. 
The reading pulse is of similar form but of opposite 
polarity to the writing pulse and returns both cores 
to their original states. The core which has experi- 
enced the larger flux change will give the larger 
output so that the polarity of the resultant signal 
appearing on the output wire will depend upon the 
polarity of the previously applied digit pulse. 

Experiments have shown that a cycle time of less 
than one microsecond is possible using 0.05in dia- 
meter cores in a low coercive force ferrite, with 
writing pulses of approximately 500mA -turns and 
0.1 microsecond duration. 

To sum up, magnetic matrix storage systems have 

PLATED 
CONDUCTORS 

Fig. 8. Matrix store 
made ub of perforated 
ferrite plates. 

Fig. 9. H+gh sbeed 
storage system based 
on two cores per digit. 
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the following advantages over most other forms of 
storage devices: 

1. Very short access time. 
2. Information stored in any position in the store 

is available in the same short time. 
3. Long life. 
4. No moving parts. 
5. Information stored indefinitely. 
6. No regeneration of information required. 
7. No energy required except to insert or extract 

information. 
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LETTERS TO THE E 1) ITOlt 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Long Distance V.H.F. Reception 
I AM not surprised that Mr. Terry (May issue) obtains 
more frequent sporadic -E propagation in Tangier than 
we do at Tatsfield. I would rather have expected this, 
but the fact that his peak year was 1957 is more difficult 
to explain. Also, over the shorter distance paths in 
the order of 1,500 km or less, there is difficulty in 
deciding whether the mode of propagation is sporadic -E 
or tropospheric. In v.h.f. Band II, it is assumed that 
reception must invariably be by the tropospheric mode 
since the highest critical frequency for sporadic -E 
seems too low for the refraction of signals as high as 
90 Mc /s. 

Tatsfield. H. V. GRIFFITHS. 

Masers and Caesium Resonators 
" CATHODE RAY " appears to be keen on rhymes. 
How does he like the following? 

In March, seven seven nought was taught, 
It used to end in eight three nought. 
And when a caesium beam is bent 
It's by magnetic gradient. 

Harrow -on- the -Hill. F. G. CLIFFORD. 
The author replies: 

Not being in a poetic mood I will prosily thank Mr. 
Clifford for pointing out the revised figure for the 
frequency of the caesium clock. His specifying of it 

by the last three figures reminds me of the similar 
R.A.F. practice with regard to personal numbers. When, 
in accordance with this customary method of identifi- 
cation at pay parade, the N.C.O. demanded of the new 
recruit: ` Last three?" He received the proud reply: 
"Ted, Margie and Baby!" 

Since my account of the magnetic deflection of the 
caesium beam was not precise. it is as well to have Mr. 
Clifford's reminder that it is the non -uniformity of the 
field that deflects the atoms. 

" CATHODE RAY." 

Printed Circuits 
LAYING aside for the moment all reference to the 
difficulty of tracing circuits and identifying components, 
it seems to me that most correspondents have missed 
the most vital factor in connection with these gadgets. 
Quality! We of the service profession encounter all 

makes and kinds of sets: after enough experience with 
them, we can begin to separate the electron c <heep from 
the goats. There are certain sets on the American 
market, using PC boards, which give very little trouble 
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with the PC boards themselves: a shining example of 
these is Westinghouse: so far, in three years, not a 
single case of true PC defects. On the other hand, 
two of our very largest manufacturers (who shall be 
nameless because I don't want to open any packages 
which tick!) persist in utilizing PC assemblies which, 
to me, are entirely too cheaply built. The phenolic 
board itself is quite thin, and the " printing " is very, 
very thin. This leads to the inevitable thermal diffi- 
culties; the semi -rigid mounting of the boards causes 
breakage, and the hair is then firmly deposited in the 
butter, as far as the serviceman is concerned. 

So, insofar as the serviceman is concerned, one major 
objection could be overcome by making the boards " just 
a little bit better," as one of our more obnoxious TV 
commercials puts it. If the perspiring technician were 
fairly certain that he had only " normal " part- failures to 
cope with he would not view the apparatus with such a 
jaundiced eye. 

Mena, JACK DARK. 
Arkansas, U.S.A. 

Inexpensive Photographic Timer 
I SHOULD like to suggest one or two improvements to 
Mr. J. H. Jowett's photographic timer (p. 385, August 
1958 issue). With the time setting controls on zero the 
grid follows the cathode and the cathode load is shunted 
by R,,. If now SW is closed for focusing, say, the 
mains potential is applied to the valve anode via the 
normally closed contact of relay RLe, and the latter 
will buzz under self -interruption. 

This fault is easily corrected by using a switch for 

ANODE 

LAMP 

SW R having , changeover set connected as shown in 
the diagram. 

The use of a normally cbbsed contact to light a mains 
voltage lamp of possï-h 1 "0 watts or more in such a 
tinning ci-cuit is bad because the current rise in the 
winding causes the contact pressure to be progressively 
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reduced to zero, at which point the relay operates. The 
least vibration, under these low -pressure conditions can 
result in serious burning of the contacts as well as 
modifying the lamp output. 

A better arrangement is to employ a make contact 
of RL., to operate a relief relay on a local circuit, the 
latter relay carrying a normally closed contact suited 
to the load it serves, the contacts being preferably of 
Elkonite or similar material. 

Although the type of relay used for RLA is not speci- 
fied in the description, its winding resistance leads me 
to think that it is probably one of the Siemen's high- 
speed relays readily available on the surplus market. 
This type of relay is admirable for use in this way if a 
relief relay is added as described above, the high -speed 
relay being easily adjustable to operate on 3.5mA as 
its normal test operate figure is about 4.5mA. Its con- 
tacts, however, though of platinum, are not insulated 
for mains voltage and the relief relay should preferably 
be chosen for a lower voltage. 

If a small transformer is used to supply 12.6 volts for 
the valve heater, this supply could be used for operating 
the relief relay with a simple 4 -plate selenium bridge 
rectifier. 

New Barnet, Herts. H. d'ASSIS FONSECA. 
The author replies: 

Mr. H. d'Assis Fonseca's suggestion for modification 
of the " focus " switching arrangements is excellent and 
there is no reason why this should not be used. In 
practice, however, the conditions under which relay 
buzzing can occur are seldom realized, as the controls are set to a definite value during use. 

The Siemens high -speed relay mentioned has in fact 
been used with the contacts directly connected to the 
mains and appears to withstand the ordeal satisfactorily; 
no deterioration of the contacts has occurred over a 
period of two years' use. A back -up relay (as men- 
tioned in the original article) would obviously increase 

' contact life, but at the expense of the simplicity 
1 

achieved in the original circuit. J. H. JOWETT. 

TV Test Programmes 
CANNOT the B.B.C. be prevailed upon to show " Test 
Card C" throughout their television test transmissions 
instead of interspersing tantalizingly brief glimpses of 
it between what appear to be someone's holiday snap- 

shots (which are useless for setting -up purposes)? Per- 
haps things are better during the week : my experience 
is confined to Saturday mornings. 

One wonders whether there is any supervision of 
what is transmitted during these periods, as recently a 
caption announcing a stereophonic transmission was 
kept on the screen for several minutes after the stereo- 
phonic experiment had ceased. 

Incidentally, the pernicious practice of showing 
pictures instead of the test card has now spread to the 
I.T.A. Is this a further ramification of the plot (exposed 
by L. W. Turner in your last issue) to drive service 
technicians mad? 

Surbiton, Surrey E. MANSFIELD 

All -purpose Receivers? 
IS it not neglectful of television manufacturers not to 
provide " pickup " and " extension loudspeaker " 
sockets on the combined TV /v.h.f. receivers they now 
produce? Such a set may well be the only source of 
radio and a.f. amplification (e.g., for record turntables) 
in some homes, and it is asking rather too much of 
the customer to buy a costly television -cum -radio set, 
only to find that he has also to buy another small 
radio or a.f. amplifier in order to enjoy his records or 
recording facilities. Lots of a.c. /d.c. radio sets have 
these facilities provided, so why not a.c. /d.c. television/ 
radio raceivers as well. 

Paisley. J. D. HAWORTH. 

Mc /s and Mc /ms 
I DO have objections to the unwieldy abbreviation 
Mc /ms for 1000 Mc /s, proposed by " Free Grid " in 
your February issue. 

Isn't there an internationally agreed abbreviation for 
1000? That is "k ", so that the abbreviation would be 
kMc /s, that is kilomegacycles per second instead of 
megacycles per millisecond. 

More than that, if the British would use the equally 
internationally agreed (was it at Scheveningen in 1935 ?) 
abbreviation Hz for c /s, 1000 Mc /s would simply be- 
come kMHz. 

Voice crying in the wilderness, however ! The posi- 
tion of the British in the matter of measure units is 
quite hopeless ! 

Rome, Italy. ALDO SUGLIA. 

NATIONAL GRAMOPHONE CONFERENCE 
MANY of those present at the 1959 Conference in April 
at High Leigh, Hoddesdon, organized by the National 
Federation of Gramophone Societies, took part in the 
first gathering 21 years ago, as the chairman, Mr. W. W. 
Johnson, reminded his audience at the opening session. 

The visitors had little time to relax as, from the 
Friday evening until the Sunday night, 11 sessions were 
presented by some eminent names in the audio world, 
in addition to excellent record recitals by the four com- 
panies, EMI, Decca, Philips and DGG. Always sure of 
a warm reception, the president, Sir Adrian Boult, who 
had just celebrated his 70th birthday, answered musical 
questions informally for two hours to the delight of his 
audience. 

A welcome innovation at this year's Conference was 
an exhibition illustrating the history of recorded music 
from its beginnings to the advent of electrical recording 
around 1925, presented by Frank Morgan and G. Frow 
and other members of the Dulwich and Forest Hill 
Gramophone Society. Altogether 25 veteran machines 
were exhibited, and in most cases demonstrated. The 
technical highlight of the week -end was the daring 
experiment by F. H. Hugh Brittain, with colleagues of 
the G.E.C. Research Laboratories, in which he juxta- 
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posed " live " music with its reproduced counterpart. 
A specially composed " Sonata " by Eric Hughes 
(G.E.C.) for iano, drums, flute, clarinet and double - 
bass, was performed in front of the large audience, faced 
by two widely separated " Periphonic " loudspeaker 
enclosures (fitted with metal -cone bass units and two 
" Presence " units). The playback (from a Brenell 
deck) was started in synchronism with the performing 
musicians and then, one by one, in the manner of the 
players in the famous Haydn " Farewell " Symphony, 
they dropped out, to be replaced Ly their previously 
recorded tape facsimiles substantially without any 
significant change in the quality or continuity. From a 
central listening position, at one point, the image of 
the drums did seem to wander slightly, which Mr. 
Brittain explained was caused by an inadvertent change 
in the level of one of the recording microphones. The 
original recording was made by Allen Stagg, of I.B.C. 
Studios, London. 

The many problems encountered (from correcting 
mains voltage to obtain correct pitch on playback and 
locating the speakers in the room) can easily be appre- 
ciated, and Mr. Brittain is to be congratulated on this 
unusual demonstration. -D. W. A. 
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R H By " CATHODE RAY" 

LOOKING OVER OUR NEIGHBOURS' FENCE 

WE electronicians (have the Americans thought 
of that one ?) don't usually admit being impressed by 
the work of heavy old civil engineers, but we can 
hardly fail to admire the precision with which their 
steelwork leaps forth simultaneously from each side 
of some savage African gorge and meets in the 
middle without any embarrassing gap or misalign- 
ment. Much more remarkable is the corresponding 
feat performed in the bowels of the Alps, miles from 
the sight of their colleagues tunnelling from the 
other side. But it ought not to go unnoticed that radio 
engineers, who have been steadily working in one 
direction towards higher frequencies, are now making 
contact with physicists working in the opposite dir- 
ection from visible towards longer wavelengths. 
The familiar spectrum diagrams displaying all known 
varieties of electromagnetic radiation (Fig. 1) have 
for long shown a gradually shrinking gap between 
" radio waves " and " infra- red." This gap may now 
be said to have been closed. 

Generating Signals 

The meeting -point or boundary is a little vague. 
For one thing, is there a natural distinction between 
the two approaches? The difference between a radio 
engineer and a physicist gets less and less every day. 
But perhaps a distinction may be found in the ways 
in which they generate their " signals." Both of them, 
of course, cause their currents or radiation by making 
electrons vibrate at the frequencies concerned. The 
traditional method of the radio engineer is to produce 
continuous oscillation by some kind of positive feed- 
back in a circuit. Before it is modulated it usually 
works on a single definite frequency. The limit to 
the frequency that can be generated is set by diffi- 
culties connected with the wavelength being small 
compared with any reasonable circuit structure. The 
highest radio frequency I have come across so far is 
390 Gc /s ( =390 kMc /s), corresponding to a wave- 
length of 0.77 mm, obtained as a harmonic from a 
23 Gc /s klystron oscillator. There are now klys- 
trons available working at up to 75 Gc /s funda- 
mental, and at least one firm offers waveguide 
" plumbing" for 140 Gc/s (A=2-15 mm). The prac- 
tical limit would seem to be in the region of 1 mm 

(300 Gc /s). Incidentally, the highest frequencies 
officially classified by radio engineers are " extremely 
high frequencies " (e.h.f.), from 30 Gc /s to 300 Gc /s, 
corresponding to wavelengths of 10 mm to lmm. 

The physicist, on the other hand, doesn't bother 
about circuits, but sets atoms and electrons vibrating 
by direct application of energy, usually heat. So 
generally the resulting oscillations are not executed 
in step, with the military precision contrived by the 
engineer (and termed by him " coherence ") but are 
more like an undisciplined rabble. Sometimes they 
do at least keep to a nearly equal rate -as for example 
in a neon tube, where a particular energy transition 
is stimulated in the gas atoms -but often even the 
frequency is random, as in a hot filament, which 
radiates energy over a very wide band of frequencies, 
with only a blunt maximum somewhere, depending 
on the temperature. 

Here we come once again to the inevitable fact 
that the sizes of the parcels in which energy is 
handed out and taken in are fixed by the quantum 
relationship, which says that they are directly pro- 
portional to frequency : 

E = hf 
in which E signifies the size of energy parcel or 
quantum (in electron- volts), f is the frequency in c /s, 
and h (Planck's constant) is 4.13 x 10'. As we have 
seen recently, at the frequencies of visible light this 
works out at several electron -volts per quantum, and 
even over the whole infra -red band known to photo- 
graphers it is more than leV; but at the frequency of 
1 mm wavelength (300 Gc /s) it is little more than 1 

electron- millivolt, and at what we look on as the 
very high frequency limit of 300Mc /s it is about 1 

electron -microvolt. So the physicist's problem in 
moving towards this (to him) unfamiliar territory is 
the difficulty in detecting such feeble lumps of 
energy, and distinguishing them from the general 
background generated by room temperature. At this 
year's Physical Society's Exhibition the R.R.E. de- 
monstrated apparatus working at wavelengths as long 
as 0.11 mm, which was reckoned to be something 
rather special. 

The two traditions meet in the maser (see the April 
issue) which is remarkable in taming molecular 
energy transitions and bringing them under the dis- 
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Fig. I. Outline of a universal spectrum diagram showing the frequencies and wavelengths of the main varieties of electro- 

magnetic radiation. The symbol "z" stands for "micron", which is 0.001 mm; and "A" for 'angstrom", which is 0.0001p. 
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cipline of the engineer, who trains them to amplify, 
and even to maintain continuous oscillation by posi- 
tive feedback. 

It looks as if we practitioners in electronics (if you 
prefer a more genteel British title) will have to be 
seeing a lot more of the physicists' point of view. 
We have been seeing quite a lot of it already if we 
have troubled to look into what goes on inside crystal 
diodes and transistors. Even if we have no intention 
of crossing over their boundary into the infra -red it 
will do us no harm to take a look at that neighbour- 
ing territory. 

First, we shall have to consider nomenclature. The 
physicists' unit of wavelength, the micron, is denoted 
by the symbol -oh dear, yes! -p. Being equal to 
0.001mm, as regards magnitude it is quite convenient 
for the infra -red band, which begins at about O.75µ 
and ends (if my arbitrary lmm is accepted) at 1,000µ. 
But as we already use IL for at least three things it is 
not the happiest choice for us. Millimetres are too 
large, and angstroms are too small. I doubt whether 
frequencies in MMc /s will be popular with physi- 
cists, but frequencies do at least have the merit of 
being unambiguous (provided that one is not travel- 
ling at high speed relative to the source of the waves), 
whereas wavelength depends largely on what the 
waves are travelling through. 

And what will our authorities do who have, to date, 
ordained the use of the terms v.h.f. (very high fre- 
quencies), u.h.f. (ultra high frequencies), s.h.f. (super 
high frequencies) and e.h.f. (extremely high frequen_ 
cies)? Seeing that the next step breaks through into 
the infra -red, and "infra -red" means "not quite 
red " or " reddish," and " ruddy " is defined as " red- 
dish," there may perhaps be something to be said for 
r.h.f. (ruddy high frequencies). 

The whole infra -red band stretches from our own 
boundary, say lmm or 1,000µ or 300 Gc /s or 0.3 
MMc /s, to a frequency rather more than a thou- 
sand times greater -0.75p. or 400 MMc /s, where 
visible light begins at the red end (Fig. 2). 
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Fig. 2. Enlarged view of the part of Fig. I concerned with 
the infra -red band and its neighbours. 

Historically one must begin at that (to us) far end. 
Sir William Herschel, the famous astronomer, in- 
vestigated it 160 years ago and found that the 
invisible rays from the sun, beyond the red end of the 
light spectrum, were even more effective in heating 
than any of the visible ones. His detectors were 
pretty crude by present standards -just ordinary 
thermometers. Since then, the story has been very 
largely a search for better detectors. The problem 
of signal generators, which has always been so 
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present with radio engineers, hardly arose at first, 
since any hot body will do. However, we may be a 
bit hazy about this part of it, so let us begin there. 

Everything above the absolute zero of temperature 
( -273 °C or 0 °K) has its atoms and their component 
parts in a state of vibration, the intensity of which 
increases with the temperature. Any movement of 
mass means mechanical energy. This is obvious if 
the mass is something visibly large that hits us, but 
if it is of only atomic size we don't feel it in the same 
way. If, however, the atomic vibration of something 
we touch is enough to impart such strong vibrations 
to our skin and underlying flesh that physical and 
chemical changes (i.e., rearrangements of the atomic 
structure) are caused therein, we rapidly withdraw 
the affected part, remarking (possibly with embellish- 
ments) that that thing is hot. 

Not only does heat increase the intensity of vibra- 
tion (temperature) of cooler things in contact; it radiates heat energy to the surroundings, even across empty space. If other things in the room are cooler, 
it receives less radiation from them than it gives out, 
so its temperature falls and theirs rises, until all are 
at the same temperature -unless, of course, heat is being generated somewhere by release of energy, say 
by the atomic rearrangements we call burning. 

Temperature Frequencies 
A very important question is how the intensity of heat radiation varies with frequency. In practical situations it is nearly always complicated by some degree of selectivity; for instance, a glass window 
acts as a filter by passing the higher heat frequencies 
but not the very low ones now being explored; and the gases in the atmosphere absorb radiation at cer- tain frequencies with quite sharp selectivity. So for 
basic study one assumes complete absence of selec- 
tivity, in what is called "black- body" radiation 
(because it would happen with a theoretically perfect 
black surface). 

Using statistical methods of calculation -the only 
way possible with systems containing such unimagin- 
able numbers of moving parts -the physicists calcu- 
lated how radiation from a black body at a given 
temperature would be distributed as regards fre- quency. Unfortunately, the differences between the calculation and the results of actual experiments were 
too great to laugh off as " experimental error," and it was not until 60 years ago when Planck put for- 
ward his revolutionary quantum theory that the two 
could be reconciled. Fig. 3 shows a few calculated 
frequency characteristics for different temperatures, 
which are well supported by experiment. 

One important feature of these curves is that 
maximum energy is radiated at a frequency which is 
directly proportional to the temperature *. Another 
is that a higher temperature gives more radiation - 
very much more ! -at all frequencies. 

So you can see the difficulty in generating a strong 
signal at very low infra -red frequencies. If the tem- 
perature is lowered to place the maximum there, the 
intensity is too weak to be any good at all. For 
example, for our 1 -mm waves the temperature for 
peak signal would be 3 °K, or - 270 °C! The out- 
put here is negligible and would be entirely buried 
under interference from surroundings at higher 
temperatures. Raising the temperature brings the 

* The peak frequency in MMc /s is approximately one -tenth the temperature in °K (= °C+273). 
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peak farther away, but it does nevertheless increase 
the low- frequency strength, though very slightly for 
an enormous increase in total energy output. At 
2,000 °K (a bright white heat) the intensity at lmm 
is eight thousand million times less than at the peak 
wavelength (0.00144 mm). 

All this applies to the theoretical entirely aperiodic 
black ( ?) body. In practical radiators the frequency 
characteristic is modified. For low infra -red fre- 
quencies (below 15 MMc /s) a favoured source is a 

heated silicon carbide rod called a Glowbar. An- 
other much used " signal generator " is the formerly 
famous Welsbach gas mantle, which emits strongly 
in the low- frequency infra -red as well as in the 
visible band. 

That glass lenses are effective for infra -red radia- 
tion from the sun was seen by us all at an early age 
when we used them to set fire to pieces of paper or 
to make our unsuspecting neighbour in school jump 
and attract the unfavourable notice of the teacher. 
But their transparency extends to less than four times 
the longest visible wavelength. Beyond that, crystals 
of such halogen compounds as c9mmon salt are effec- 
tive; but below 10 MMc /s there is a band where 
no materials are sufficiently transparent for (say) 
spectroscopes, and mirrors and gratings have to be 
substituted for lenses and prisms. 

Coming to detectors, we realize that for serious 
scientific work our jumping schoolmate lacked both 
sensitivity and precision. Even Herschel's thermo- 
meters were limited to the near -visible infra -red, by 
opacity of the glass and poor sensitivity. Both these 
types of detector are examples of one of the two 
fundamental classes -thermodetectors, as distinct 
from photodetectors. That is to say, their indica- 
dons depend on some indirect result of the heat, 
such as muscular or vocal activity, or thermal expan- 
sion. One has to wait until the detector material 
has heated up for such indications to occur, so even 
if the material to be heated is made very small it 
can hardly be expected to respond within micro- 
seconds-as is sometimes desirable. 

On the other hand thermodetectors are not in- 
herently frequency -selective, so can be used through- 
out the band, provided they are sensitive enough to 
respond to the weak low- frequency end, and are 
not limited by features such as glass. 

Thermodetector Principles 

After thermometers came the first really effective 

thermodetector -the thermocouple; still, in greatly 
improved form, much used. The early thermo- 
couples were just junctions between metals, which, 
when heated, give rise to a small e.m.f. Modern 
thermocouples are made from special semiconductor 
alloys and can detect as little as 0.0001 microwatt 
per square millimetre of absorbing surface. 

An alternative is the bolometer, which responds 
to heat by varying its resistance. Bolometers origin- 
ally used very fine metal wire, but nowadays the 

thermistor with its vastly greater temperature 
coefficient is far more sensitive, and faster in 

response. 
A more recent thermodetector (second world war) 

is the Golay cell, in which the heat expands a small 

volume of gas, causing movement which is mechanic- 
ally magnified. Rather surprisingly, this is quite 
sensitive and quicker in response (a few milli- 

seconds). 
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An even more improbable. thermodetector is the 
evaporograph, in which the received radiation 
causes a thin film of oil to evaporate, and the 
changes in thickness arc shown up by an optical 
device. Although not so sensitive, it has the advan- 
tage that the distribution of heat over a surface can 
be observed as a " picture," rather analogously to 
the action of a television camera screen as regards 
light. 

100 200 300 

FREQUENCY (MMe /s) 

Fig. 3. Distribution of heat radiation as regards frequency, 
from a perfectly aperiodic radiator ( "black body "), at 
three different temperatures. 

Detectors of the other main class are called photo - 
detectors. This is not to suggest that they respond 
only to light, but because the packets or quanta of 
radiation -which are called photons whatever their 
wave frequency -produce an immediate effect by 
their action on the electrons in the detector. Because 
the energy of the photons is exactly proportional 
to the frequency, and electrons usually need a certain 
minimum injection of energy for any response at 
all, photodetectors are more or less limited to the 
high- frequency end. If the frequency is too low 
for a quantum to reach this minimum, it doesn't 
make any difference how much radiation is available. 
Billions of peashooters are no substitute for one 
anti -tank gun, if one wants to make an impression 
on an armoured vehicle. 

The first kind of photodetector was photographic 
plate or film, in which the photons make instant 
chemical changes in the coating. The fact that the 
ordinary kinds (non -pan) can be developed by red 
light shows that they fail to respond to visible red 
frequencies, let alone the infra -red. Panchromatic 
film is specially sensitized to cover the whole visible 
range, and in infra -red film the principle is extended 
to still lower frequencies; but even now the exten- 
sion is quite small. However, by using filters to cut 
out the visible light -more subject to scattering by 
haze-one can, among other things, take extensive 
land photographs from high -flying aircraft when 
ordinary photography would fail. 

Another line of attack is to extend the range of 

emissive photoelectric cells. (For a review of photo- 
cells, sec August, 1958 issue.) Most surfaces need 
to be hit by quanta of at least several electron volts 
to give their electrons enough energy to kick some 

of them right out. So their response is mainly to 
ultra- violet or, at most, light near the violet end. 
But special surfaces, such as ceesium on silver, yield 

up to less violent photons, over the whole visible 
range and even into the infra -red. 

Like photographic materials, photo -emission can 
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be applied to picture- making. If an infra -red image 
is shone on to an emissive surface, and the emitted 
electrons are drawn forward by a positive -going 
field, at the same time being kept in formation by 
suitable focusing fields, they can be projected on to 
a fluorescent screen with sufficient violence to make 
it glow, thereby reproducing the picture visibly. The difference between this image converter (as it 
is called) and a television tube is that all the screen 
is being bombarded all the time, instead of sequen- 
tially by a fine beam of electrons. The technique 
had obvious uses during the war for " seeing in the dark," and there are also scientific applications. 

Semiconductor Cells 
The other kinds of photoelectric cells- photo- voltaic and photoconductive -don't lend themselves 
to simultaneous picture formation, but only detec- tion; on the other hand some of them work to con- siderably lower frequencies, though nothing like as far as the thermodetectors, which (with an excep- tion to be noted later) are the only kinds available for two out of the three infra -red frequency decades. The interesting thing about them from our point of view is that they make use of semiconductors. 

Of the two kinds, the photovoltaic have not so far proved themselves very useful, so I will mention 
only photoconductive types. 

Most of them use semiconductor compounds, 
which are less familiar to students of transistors than the semiconductor elements, germanium and silicon. Here again the second war was a great stimulus to development. The German "lightspeaker" used thallium sulphide cells to receive a speech -modu- 
lated infra -red beam for secret communications. In another field of application, competition was keen to increase the sensitivity of detectors, with the object 
of locating the enemy's aircraft (by the heat of its engines) before he located yours. 

Other compounds used are the sulphide, selenide and telluride of lead. Some of them are extra- ordinarily sensitive, and also quick acting -e.g., less 

than 100 microseconds. A commercial lead sulphide 
cell, without benefit of concentrating or focusing 
devices, or cooling for the cell, is said to detect the 
heat from an ordinary soldering iron at 100 yards. 
For the highest sensitivity, however, cooling by 
liquid air or even liquid helium is needed; the idea 
being to reduce self- generated noise. With a suit- 
able mirror the range from the same source can be 
increased to about 10 miles. 

And now we have indium antimonide, which is 
less sensitive but far faster. 

The low frequency limits of these are all higher 
than 36 MMc /s. If, however, we can remember 
our basic transistor physics we will know that the 
usual intentional impurities in germanium and sili- 
con provide very small energy gaps -about 0.01 
electron -volt, corresponding to quanta with a radia- 
tion frequency as low as 2.4 MMc /s or wavelength 
0.125 mm. It is because the heat energy of the 
surroundings at ordinary temperatures is sufficient 
to excite nearly all the impurity electrons that tran- 
sistor materials conduct. That state of affairs would 
obviously be no use for detecting infra -red radiation, 
any more than a coconut shy would be a fair test 
of marksmanship if all the coconuts had already been 
knocked off by swarms of small boys. So the detec- 
tor material has to be cooled to a temperature at 
which most of the impurity electrons are unexcited, 
by keeping it in liquid helium -say 4 °K. 

Although r.h.f. can certainly be used for com- 
munication (and radar), as we have seen, perhaps 
the most important applications are in research 
concerning molecular structure, by infra -red spec- 
troscopy. That is far too big a subject to embark 
on at this stage, and anyway rather off our beat, but 
perhaps if the maser is still in mind (April issue) it 
will give just a little clue to the sort of thing. 

If anyone wants to know a lot more about all this, 
I can recommend the script of the Kelvin lecture 
on the subject by Dr. G. B. B. M. Sutherland (to 
whom I am indebted for much of the foregoing in- 
formation), published in Proc. I.E.E., Part B, July 
1958. 
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Electronics and the phonetician 
Speech Analysis and Synthesis 

By H. J. F. CRABBE 

;11 ODERN experimental phonetics is rapidly be- 
coming an all- embracing subject which endeavours to 
comprehend the working of the human speech mech- 
anism as a whole. Speech is an immensely com- 
plex phenomenon, involving linguistics, mental pro- 
cesses both conscious and unconscious, brain, 
nervous system, vocal tract, sound waves, and the 
hearing and understanding mechanism of the 
listener. The attempt to understand the nature of 

speech in this dynamic sense involves much re- 
search and some controversy, and it is becoming 
increasingly useful to construct electronic models 
of parts of the speech mechanism. Also the in- 
vestigation of the acoustical aspects of speech in- 
volves a variety of electrical measuring instruments. 

As a result, a stranger, coming by chance into a 

modern phonetics laboratory, might be forgiven for 
thinking himself in a department of physics or elec- 
trical engineering. Gramophones and tape recorders, 
still the everyday tools of the phonetician, are aug- 
mented by a range of electronic apparatus of con- 
siderable complexity. It is the purpose of this 

article to describe some of the devices and tech- 
niques used in this field, from the point of view of 

the electronic technician. 
Nature of the Vocal Mechanism. -One of the 

more limited aims of the phonetician is to achieve 

a more detailed understanding of the acoustics of 

speech', so it will be convenient to start with a 

brief description of the basic vocal machinery. 
Most readers of Wireless World will be acquainted 

with the useful practice of producing electrical 
analogues of simple acoustic devices, such as loud- 

speaker enclosures, and it is a natural first step to 

produce a similar model of the human vocal tract. 

However, the resulting circuit would be rather com- 

plex in its entirety, since 
nearly every element is 

continuously variable, so 

we must content our- 
selves with a simplified 
version (Fig. 1). Here it 

will be seen that the out- 
put of a tone generator 
of variable frequency and 
amplitude is fed to a load 
via a number of tuned 
circuits of variable Q and 
resonant frequency. Also 
"white noise" can be fed 
to this same point, either 
directly or via the above 
resonators. Finally, these 
resonant circuits can be 
excited by single tran- 
sient pulses of various 
widths. 

The tone generator has 
a spiky waveform rich in 

PULSE 

GENERATOR 

TONE 

GENERATOR 

7 

WHITE NOISE 

GENERATOR 

harmonics, and is equivalent to the larynx, which 
contains the vocal chords. The larynx interrupts the 
flow of air from the lungs, thereby producing a note 
whose loudness and pitch can be controlled at will. 
This signal first passes through the pharynx or 
throat cavity resonator, and then via the mouth and 
nasal passages into the radiation resistance of free 
air. Continual unconscious adjustments of these 
three cavities take place during speech, and the 
various vowel sounds which we recognize are deter- 
mined by the groups of harmonics or formants 
which are passed as a result. The " white noise " 
simulates the various high- frequency hissing sounds, 
or fricatives, which can be produced at the back 
of the throat or between the teeth and lips. It is in- 
teresting to note how the " white noise " becomes 
" coloured " on passing through the throat and 
mouth, in much the same manner as 78 r.p.m. record 
surface noise is coarsened by a resonant loudspeaker 
system. The sounds (sh), (s), (th) and (f) bring the 
point of hiss injection progressively further for- 
ward in our circuit, with a corresponding reduction 
of dependence on the shape of the mouth cavity for 
the final sound quality. The pulse generation 
corresponds to the production of various transient 
or plosive sounds such as (k), (t) and (p), which 
are essentially short bursts of energy. 

These processes, functioning in continuous and 
rapid succession with frequent complex transitions 
which almost defy analysis, constitute the raw 
material of phonetics from the acoustic point of 

view. 
Speech Analysers.- Phoneticians spend much of 

their time filling in the details of the above picture. 
and to do this various analysing devices are neces- 
sary. The most useful of these is the sound specto- 

Fig. I Electrical analogue o.` the human speaking mechanism. 
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graph known in one commercial form as the Sona- 
graph, which provides a three d'mensional visual 
display of sound patterns on electro- sensitive paper. 
A typical sonagram is reproduced in Fig. 2. The 
time and frequency dimensions are plotted hori- 
zontally and vertically respectively, and intensity is 
indicated by the density of the trace. The sound 
depicted is the word "master" and the characteristic 
formants of the two vowels are clearly displayed, 
with the (s) and (t) as long and short bursts of 
high frequency noise. Only the (m) remains obscure, 
and many consonants are very difficult to define 
acoustically, as they appear to depend for their in- 
telligibility almost entirely on the sub :ect:ve inter- 
pretation of the listener and the linguistic context. 

Machines which produce a display of this sort 
(see Fig. 3) will usually only handle a l'mited quan- 
tity of material at one time. The words to be 
analysed are recorded on a magnetic drum and then 
replayed at a higher speed. Each revolution of the 
recording causes the writing pen to traverse the 
paper in the time dimension, while the signal from 
the replay head passes through a tuned filter, whose 
output amplitude is used to control the density of 
the trace. A lead screw causes the pen to move 
slowly up the paper on the frequency ordinate, at 
the same time changing the resonant frequency of 
the filter by moving the slider of the potentiometer. 
So each time the recording is scanned the writing 
pen draws a trace corresponding to the sound energy 
at a particular frequency and slowly a complete 
picture is built up. This means that it takes several 
minutes to analyse a sound passage lasting only a 
few seconds, and it is one of the aims of technicians 
in this field to design an instantaneous sonagraph 
which will produce a continuous analysis of material 
fed straight in from a microphone or tape recorder. 
To do this it is necessary either to scan the paper in 
the frequency dimension with very great rapidity, 
which is difficult both electrically and mechanically, 
or to produce a large number of traces simul- 
taneously in the time dimension. At the resolution 
of Fig. 2 this latter would need fifty or more lanes 
to the inch, which is not achievable with actual writ- 
ing pens. One solution is to produce the display 

ELECTRO -SENSITIVE 
PAPER WRAPPED 
AROUND CRUM 

WRITING 
PEN 

MAGNETIC 
DRUM 

VOLTAGE I CONTROLLED 
A FILTER 

LEAD 
SCREW a 

AMPLIFIER 

REPLAY 
HEAD 

Fig. 3. Essential features of a Sonagraph type of sound 
analyser. The magnetic recording and the drum carrying 
the paper rotate together with the lead screw, altering 
the input to the voltage -controlled filter and causing the 
writing pen to move slowly up the paper as the analysis 
proceeds. 

on á c.r.t. and to photograph it continuously on 
moving film. Recording papers sensitive to various 
forms of excitation are now becoming available, but 
so far there is some practical objection to each for 
this application, so the matter remains one for con- 
tinued research. 

In addition to waveform analysis of the individual 
sounds of speech, it is sometimes interesting to in- 
vestigate the general distribution of energy against 
frequency in various languages or dialects. By this 
method it may be possible to establish some general 
correlations between particular languages and their 
acoustic spectra. It is easy to imagine for instance 
that the excess of fricatives in German, or nasal 
sounds in French, would produce corresponding 

peaks in the response curves. 
The results would be largely 
statistical, however, since 
many speakers would have 
to be examined to swamp 
the effects of individual 
characteristics. 

The problem here from 
the electronic point of view 
is to produce an integrator 
which will indicate the 
energy sum of a given length 
of recorded material at a 
large number of spot fre- 
quencies. A normal narrow - 
band filter of variable fre- 
quency may be used for the 
latter, but the integrator 
itself has to meet somewhat 
stringent requirements. 
Periods of silence play an 
important part in speech, 
and it is essential to 
achieve an extremely low 
noise level and rate of drift 

Fig. 2. Sonogram of the word " master " illustrating the differing ways 
in which energy (indicated by the density of the trace) is distributed in the 
three types of consonant and two vowels. 
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during these. Also the device must be linear 
over an input range of at least 40 dB. A Miller 
type of circuit cannot be made to perform this 
well, and one solution is to revert to the simplest of 

all integrators : a plain R and C. In this arrange- 
ment the a.c. input is amplified up to several 
thousand volts peak and rectified by an e.h.t. diode 
The resulting d.c. is applied to the integrating con- 
denser via a chain of high stability resistors, and 
the voltage across the condenser is measured by a 

long -tail pair in a starvation circuit to eliminate 
grid current. This scheme reduces drift and leak- 
age to a minimum, and linearity is maintained by 

restricting the charge on the condenser to one per 
cent of the maximum applied voltage. On the com- 
pletion of each charging period a Schmitt trigger 
circuit is used to register one digit on an electro- 
mechanical clock and to discharge the condenser 
ready for the next cycle. The instantaneous integral 
at any moment during a cycle is also indicated on 
a voltmeter, thus ensuring an accuracy of at least 
two figures on even very short speech passages. 

An interesting " extra -phonetic " application of 
this type of analysis would be to discover the 
spectra of various commercial disc recordings of the 
same piece of music; also to study the high fre- 
quency attenuation resulting from record wear, 
which at the moment is a matter of subjective guess- 
work on all but pure tone test records. 

Speech Typewriter. -A type of analyser which 
has a more dramatic and popular appeal than those 
discussed so far is one that converts the spoken 
word straight into a typewritten script; a sort of 

ideal shorthand typist. Several attempts have been 
made to produce such a machine and one of 

particularly advanced desim 2. 3. `. 
5. 6. 

1. is in use at 

the Department of Phonetics, 
University College, London. 

Reference to the diagram 
(Fig. 4) shows that the speech 
input is fed to a bank of 

filters, the outputs of which 
are rectified. Thus a num- 
ber of d.c. voltages are ob- 
tained which vary continuous- 
ly according to the sounds 
uttered. Ideally, for most 
speech units, or phonemes, 
there are at least two fre- 
quencies at which major con- 
centrations of energy appear, 
corresponding to the formants 
mentioned earlier, and at each 
of these frequencies there will 

be an associated rectified 
filter output. For each sound 
in the machine's vocabulary 
the appropriate two voltages 
are multiplied together in a 

valve multiplier circuit, and 
at any particular instant one 
multiplication product will be 
greater than all the others and 
will represent the phoneme 
being spoken. This instan- 
taneous "winner" is selected 
by a maximum detector cir- 
cuit and used to operate a 

key on an electric typewriter. 
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So, as the voltage maxima shift from one pair of 

filters to another during the course of a word, the 

appropriate keys of the typewriter are depressed in 

sequence. This method of phoneme detection is 

not suitable for some fricative and plos.ve sounds, 
which have similar spectra, so with these the 
machine makes its decisions according to the 
duration and /or amplitude of the signal. To 
achieve this a number of flip -flop timing circuits 
are triggered at the commencement of any hiss 

energy, and their operating times made to corres- 
pond to the length of the sound to be recognized. 
When the sound ends, the circuit within whose 
time band it comes causes the appropriate character 
to be typed. Similarly, differences of amplitude can 
be detected by Schmitt trigger circuits. The spaces 
between words are detected by a separate circuit, 
which examines the speech input and records a 

space when the signal disappears for more than 
a specified minimum time. 

This basic instrument as it stands is not very 

efficient, and makes many mistakes, due largely to 

the extreme inconsistency of speech, which seldom 
lives up to the hypothetical acoustic pattern. 
Humans are able to recognize words with com- 
parative ease, despite extremes of dialect or fre- 
quency distortion which would completely baffle 

a purely physical analyser. This is made possible 
by our knowledge of the language and of the prob- 
able occurrence of particular combinations of 

phonemes and words. We draw on this information 
unconsciously when listening to speech and thus 
extract a meaning from a jumble of sounds, as noted 
by Cherry recently in Wireless World'. 

The blocks marked MEMORY and LINGUISTIC 

KNOWLEDGE in Fig. 4 represents circuits which 

Fig. 4. Block diagram of a speech typewriter, showing the progression 

of the signal from microphone to typewriter, and the feedback path 

which modifies the machine's performance by introducing elementary 

linguistic knowledge. 
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attempt to simulate this especially mental part of 
the speech -recognizing process, though at a very 
elementary level. The linguistic knowledge takes 
the form of a matrix of potentiometers on which 
are set voltages corresponding to the probabilities 
of any sound following any other sound in the 
machine's vocabularly. As a particular character, 
say (m), is typed, so the machine "remembers " 
what the sound was by operating a self -holding 
relay. At the same time a voltage is applied to a 
column of potentiometers in the matrix appropriate 
to sounds following (m). The circuits used to 
multiply the pairs of rectified filter outputs are 
actually three -stage devices, the third inputs to 
which come from these potentiometers. This means 
that the next character to be typed will depend on three voltages, two derived from a frequency analysis 
of the input waveform, and one indicating the prob- 
ability of following the previous sound. Thus the 
recognition of every succeeding sound is affected 
by the machine's knowledge of which phoneme is 
most likely to follow the one already identified, and 
of those which are impossible in that position. 

This very simple one -stage memory arrangement 
greatly improves the performance of the apparatus 
and makes it noticeably less dependent on one par- ticular speaking voice. The complete instrument, 
which is shown in the photograph, will correctly 
type 44% of words and 72% of individual sounds; 
and though it is limited to a vocabulary of 13 
phonemes for the present, this is a third of all 
English sounds and provides the material for several 
hundred words. An extension of the principle of 
built -in linguistic knowledge to enable the machine 
to assess the sequential probabilities of sounds on the basis of the previous two or three characters 
would greatly improve the performance, but would 
involve the use of a large computer. 

It would be unrealistic to hope that such a 
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machine could ever work perfectly with an un- 
restricted vocabulary, but it may be possible to 
achieve a reliable response to an agreed and limited 
range of words, such as telephone numbers or 
similar messages where the spoken word needs to 
be converted into a series of coded impulses. An 
instrument which could break down a complex 
speech wave to the forty phonemic units used in 
English would achieve an immense reduction of the 
bandwidths needed in communication channels, and 
if made to drive a corresponding synthesizer at the 
receiving end, it would provide a valuable advance 
in analysis -synthesis telephony methods'. 

Speech Synthesizers. -This brings us to synthe- 
sizers, which in one form or another have been in 
use now for some years''. Certain general prin- 
ciples of design have been established, though 
detailed circuit arrangements vary widely. It is con- venient to make such a system ih two functionally 
separate parts; one being a control circuit which will 
produce a succession of switching voltages of proper 
duration and sequence, and the other a generating 
circuit similar to Fig. 1, the output of which feeds 
a loudspeaker. In many synthesizers the control 
voltages are derived from a set of shaped patterns 
which are scanned in various ways. A design using 
a different method of control is in use at University 
College, and its basic layout is shown in Fig. 5. 

The sequence timer consists of a series of ten 
flip -flop circuits which trigger each other in succes- 
sion. The operating time of each one can be 
adjusted separately, and each on period corresponds 
to the duration of one speech unit in a short sen- 
tence. Associated with each time unit is a column 
of potentiometers on a control panel (only one of 
the ten columns is shown in Fig. 5) and when a particular sound in the sequence has been reached, 
the appropriate column is energized with a d.c. voltage and a set of signals sent into the generating 
half of the synthesizer. The form of these signals 
is preset according to the type of sound to be pro- duced, and the various parameters which can be varied are marked on the control panel (see Fig. 5). The larynx tone generator is an oscillator rich in 

harmonics, the funda- 
mental frequency of 
which can be varied 
over the normal range of 
fundamental speech 
tones by means of a d.c. 
voltage. The formant 
filters are simply tuned 
circuits of an appro- 
priate bandwidth, whose 
centre frequency can 
also be varied by means 
of a d.c. voltage. The 
amplitude of signal fed 
to each filter is deter- 
mined by the gate units, 
and these will pass any- 
thing from full level to 
zero, depending on the 
applied voltage. The 
hiss generator produces 
continuous noise with a 
suitable spectrum. 

If, for instance, one 
(Continued on p. 293) 
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Fig. S. Block diagram of a 
speech synthesizer, showing 
how nine control voltages are 
used to vary the character- 
istics of a termino analogue 
of the human voice mechan- 
ism. 

WIRELESS WORLD, JUNE 1959 

www.americanradiohistory.com

www.americanradiohistory.com


wished to generate the sound (ee) as spoken by the 
average male, then rgference to published data ". 'a 
shows that the larynx frequency will be 136 c/s and 
the three formants will be at 270, 2300 and 3000 c/s 
respectively. Also their relative amplitudes will be 
0, - 20 and - 24 dB. Thus, by setting seven knobs, 
the sound can be synthesized in a few moments. The 
rate of change of the amplitude and frequency of 

the sound can be set by a variable time constant cir- 
cuit, but the requirements here depend on what pre- 
cedes and follows the phoneme in question. If a 

fricative sound is required, then here again the ampli- 
tude and frequency content of the hiss signal can be 

adjusted in a similar manner. For plosives, short 
bursts of hiss will normally produce satisfactory 
results. 

Although for economic reasons the machine is 

restricted to sequences of ten sounds, it can still 

pronounce short meaningful sentences like " How 
are you, baby ?" and " Where are you, Sir ? ". As a 

tool for research it is very valuable, both for testing 
data derived from speech analysis and for determin- 
ing the minimum information necessary to define 
speech sounds ". 

Interfering with Speech. -In the course of their 
investigations, phoneticians sometimes find it con- 

venient to have independent control of the funda- 
mental pitch, or larynx tone, in a continuous speech 
pattern, while leaving the other parameters un- 
altered. One way of achieving this is to adapt an 
instrument sometimes used in telephone systems 
and called a Vocoder'". This consists essentially 
of an analyser rather like the filter and rectifier part 
of the speech typewriter described previously, feed- 
ing a number of slowly varying control voltages 
through a communication channel to a correspond- 
ing synthesizer. The transmitted information relates 
to the changing distribution of energy in the spec- 
trum. This is a less fundamental process than is 

involved in locating the actual phonemes, so the 
consequent reduction in bandwidth is not so great. 

At a suitable point in the Vocoder an electrical 
signal corresponding to the instantaneous pitch can 
be intercepted and replaced by an artificial one 
under the control of the experimenter. Thus a 

speaker can talk into the system and, regardless of 

his own intonation, the output will vary in pitch 
according to the turn of a knob or the depression 
of key switches. The uninitiated might imagine 
from this that one could recite " John Brown's 
Body " into the microphone and produce an output 
of the same voice singing the same words. Alas, 
this easy conversion of soap -box orators into bud- 
ding Carusos is not to be had! The characteristic 
formants associated with vowel sounds are, in sing- 
ing, accompanied and even masked by others which 
are absent in ordinary speech"; so the result of this 
arrangement would be to produce a singing voice 
of very unnatural tone quality. 

However, there is a useful application of this pitch 
control, as psychologists sometimes need to investi- 
gate the influence of intonation on the emotive con- 
tent of words or sentences. For this a recording is 

made of a suitable sentence, and a number of painted 
patterns are produced corresponding to changes of 

pitch in various words or parts of words in the 
sentence. Each pattern is then scanned by a 

cathode -ray following device to produce an equiva- 
lent pitch control voltage in synchronism with the 
replayed recording. By this method the investigator 
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View of the complete speech typewriter outlined in Fig. 4. 

The control table carries the input material on recorded 
tape and also the typewriter. The racks from left to right 
contain the filters and rectifiers, multipliers and maximum 
detector, and memory and linguistic knowledge circuits 
respectively. 

ensures that only the pitch is changed, which is 
important if listeners who are asked to assess the 
meaning or emotional content of an utterance are 
not to be misled by other variables introduced by a 
live speaker. 

Another interesting way of interfering with speech 
is to upset the feedback loops in the human nervous 
system while the subject is speaking. This has 
become a very popular joke, and no doubt many 
Wireless World readers have submitted to it in the 
B.B.C. studios at the Radio Show in previous years. 
The voice is simply amplified, delayed by about 
one -quarter of a second on a tape loop, and fed 
back to the speaker's ears at high level via a pair 
of headphones. We normally unconsciously correct 
our speech as we go, but by this method we correct 
according to the wrong information and are reduced 
to a stuttering gibberish. Only the deaf can survive 
this experiment without loss of pride, as no amount 
of concentration will enable one to speak normally. 
Because of this it is a fairly reliable method of dis- 
covering whether a suspected malingerer is really 
deaf. 

This short survey, based on the work of one 
University Phonetics Department, does not claim 
to be exhaustive. No doubt many gadgets and tech- 
niques of importance have been omitted, and the 
Americans particularly, with their vast laboratories, 
can afford a tolerant smile. However, if Shaw's 
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Professor Higgins could see us he would certainly 
find much to admire; the crude acoustic devices of 
an earlier age have now been completely superseded 
by the electronic approach, to the advantage of all. 

The author would like to thank Professor D. B. 
Fry for permission to publish many of the above 
details. It should be noted that authorship of this 
article does not imply responsibility for the design 
of any of the items mentioned, which are the pro- 
duct of a technical team. Particular credit should 
go to Mr. P. Denes, M.Sc., A.M.I.E.E., who is in 
charge of the Phonetics Laboratory, and to the 
writer's colleague Mr. J. E. West. Some of the work 
described in this article has been financed by the 
U.S. Air Force under Contract No. AF61 (514)-1176. 
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Aluminium- Backed Polyester Mag- 
netic Tape for high -speed video 
recording or computer applications 
has been produced by the M.S.S. 
Recording Company. At high speeds 
a considerable static charge can 
build up on the normal polyester 
backing. This has been avoided by 
M.S.S. by spraying a very thin 
(10 -sin) coating of aluminium on the 
back of the polyester to produce a 
low resistance ( 50n /ft for ó -in 
tape). At slower speeds it is 
sufficient to treat the polyester with 
an anti -static agent, as is normally 
done with tape for audio recording. 

Field Effect Tetrode is a new ex- 
perimental four- terminal semi- 
conductor device recently produced 
at Bell Telephone Laboratories. It 
is said to be capable of operating as 
a transformer, a gyrator, an isolator, 
or as a non -distorting modulator, 
The tetrode consists of a disc of 
semiconductor material with a 
diffused junction. A circular trench 
is cut and etched into each face of 
the disc, to within about 1 mil of the 
junction on either side. Two leads 
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are then attached to each face, one 
inside the trench and the other out- 
side (see diagram). When a voltage 
is applied across the junction, the 
thickness of the depletion layer ad- 
jacent to it is increased or decreased, 
depending on the direction of the 
biasing voltage. This in turn in- 
creases or decreases the resistance of 
each " channel" between the bot- 
tom of the trench and the junction. 
One of the most important applica- 
tions, according to Bell Telephones, 
may be as a distortionless modu- 
lator, or electronically controlled 
resistor for large signals. In this use, 
a relatively low frequency control 

n- CNANNCL 

AUNCTION 

P-CNANNEI 

voltage varies the width of the de- 
pletion layer, and thereby the 
resistance of the device. Simple 
capacitors can act as high -pass filters 
to isolate the control voltage from the 
signal if the frequency ratio is main- 
tained at a high level. The signal 
voltage does not appear across the 
junction and has no effect on the 
depletion layer. Consequently it can 
be magnitudes higher than the con- 
trol voltage, without being distorted 
by self -modulation. For the same 
reason, it is not limited by junction 
capacitance. 

High -Speed Counting Tube, capable' 
of operating at pulse rates up to 
1Mc /s has just been introduced by 
Mullard. Designated the ET51, it . 
is actually a trochotron decimal . 
stepping tube. As distinct from the 
Dekatron glow- discharge type of 
counter, the trochotron is a vacuum 
device depending on the deflection 
of an electron beam. It makes use 
of crossed electric and magnetic 
fields to form the beam between a 
thermionic cathode and any of ten 
groups of three electrodes mounted 
radially about the cathode. The 
electric field is provided by the inter - 
electrode potentials within the tube 
and the magnets., field by a 
cylindrical permanent magnet fitted 
externally around the glass envelope. 
Each group of electrodes consists of 
a " spade," which forms and locks 
the beam in position, a target, which 
makes the beam available as a con- 
stant current output, and a grid, for 
switching the beam from one spade 
to the next. When power is first 
applied, all spades will be equally 
positive with respect to cathode and, 
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due to the action of the magnetic 
field in preventing electrons reaching 
the electrode -groups, the tube will 
be in a cut-off condition, with no 
beam formed. If, however, the 
potential of any spade is reduced, by 
means of a high -speed pulse or a 
d.c. voltage, the beam will form on 
the electrode group associated with 
that spade, and an output will appear 
on the corresponding target. Once 
formed, the beam is held in this 
position by a combination of the 
spade series resistance and spade 
current until it is stepped to the next 
position by lowering the voltage on 

the associated switching 
grid. Since only the grid 
in its immediate vicinity 
will affect the beam, the 
grids are connected in- 
ternally in two groups; 
the odd -numbered grids 
in one, the even -num- 
bered in the other. 
This makes it possible to use a d.c. 
input for switching and still obtain 
single position stepping, thus avoid- 
ing the necessity for a pulse of 
critical width. The output charac- 
teristic of the trochotron is similar 
to that of a pentode valve, and in 
the ET51 over 80% of the beam 
current appears in the output, the 
remainder being used to form and 
lock the beam. 

Tape Cassette consisting simply of a 
hollow cylindrical " pill-box " several 
inches in diameter but only slightly 
taller than the tape width has been 
devised for use in the Gate Elec- 
tronics Continuous Tape Deck. Two 
narrow corridors protruding from the 
circular edge of the pill -box guide the 
tape in and out and keep its width 
parallel to the pill-box's height. In- 
side the pill -box the tape curls itself 
randomly into S- shaped lengths as 
may be seen from the photograph 
taken through the perspex end. With 
a 4k -in diameter pill -box and a tape 

speed of 3$in /sec, a loop 80ft long 
has been successfully stored. 

Fourier Transform Analogue 
Generator, developed as a specialized 
research tool by the B.B.C., is shown 
below. With this instrument any 
function can be set up in graphical 
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form by adjustment of potentio- 
meter sliders on a calibrated panel 
and the resultant Fourier transform 
displayed on an oscilloscope. Each 
potentiometer is connected to one of 
twenty harmonically- related sinu- 
soidal voltages, and the voltages on 
all the sliders are combined to form 
the signal which represents the 
Fourier transform. The equipment 
was developed for a programme of 
research work on lenses as a means 
of avoiding the tedious calculations 
which would otherwise be necessary 
to obtain Fourier transforms. 

Microwave Infra -Red Detector 
recently developed by the GB Elec- 
tronics Corporation in America 
makes use of r.f. energy, propagated 
in a waveguide system, to detect the 
changes which occur in semicon- 
ductor material when infra -red or 
other radiation is directed on to it. 
The resistance and dielectric con- 
stant of the semiconductor (a ger- 
manium crystal) are affected by the 
incident radiation, and these pro- 
duce changes in the phase and 
amplitude of a wave reflected from 
a tuned cavity. Indication of these 
phase and amplitude changes is ob- 
tained by combining the wave in 
phase opposition with a correspond- 
ing wave reflected from an identical 
tuned cavity (also containing a ger- 
manium crystal but not irradiated). 
Normally cancellation occurs, but 
when the semiconductor causes 
phase and amplitude changes in the 
first wave an unbalance signal is 
produced. The system, described in 

Electronics for 30th January, 1959, 
is said to be very sensitive and has 
the advantage of eliminating con- 
tacts to the semiconductor, which 
are normally a source of noise in 
conventional infra -red detectors. 

Brazing Under Vacuum, at tempera- 
tures up to 1100`C, was one of the 
requirements which had to be pro- 
vided for by Edwards High Vacuum 
recently when designing a pumping 
plant for ceramic disc valves. At 
such high temperatures it was im- 
possible to use normal sealing tech- 
niques, and metal seals had to be 
employed. At the same time the 
vacuum had to be extremely high be- 
cause getters cannot be used in 
ceramic valves as they are in con- 
ventional glass valves. The pumping 
plant finally built by Edwards has a 
water -cooled vacuum chamber made 
of mild steel, inside which six cera- 
mic valves can be moved round on 
a rotary work table. Movement is 
transmitted from outside the cham- 
ber to the work table via flexible 
metal bellows, to obviate the need for 
organic sealing gaskets. Similar 
metal bellows are used for raising and 
lowering the small brazing furnace, 
inside the chamber, on to each valve 
station in turn. Sealing between the 
cylindrical vacuum chamber and its 
baseplate is done by indium wire. 

Mechanical Separation of Stereo 
Pickup Movements in two directions 
at 90° by a simple method was des- 
cribed recently by S. Kelly. A flat 
strip and a cantilever link carrying 
the stylus at one end are joined to- 
gether at right angles to form a 
cross as in the illustration. The flat 

STYLUS 

ONE DIRECTION MOTION 

strip is also fixed at both ends and 
runs parallel to one of the two 
directions of motion. Motion in this 
direction at the stylus end of the 
cantilever then causes this end of 
the cantilever to hinge about its join 
to the strip so that the motion is 
not transferred to the other end of 
the cantilever. Motion at the stylus 
end of the cantilever in the other 
direction (at right angles to the paper 
in the illustration) causes the strip to 
twist and the motion is transferred 
to the other end of the cantilever. 

New Units introduced by the Los 
Alamos Laboratory of California 
University, according to an adver- 
tisement in the April issue of Astro- 
nautics, include the Babe (20keV), 
Shake (10- 'sec), Jerk (10- "ergs) and 
Zerk (10-'ergs). 

CANTILEVER 

FLAT STRIP 
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Manufacturers' Products 
NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Hybrid Car Radio 
A SET of parts for the construction of a " hybrid " 12V 
car radio receiver is now available from Mayra Elec- 
tronics Ltd., 551, Holloway Road, London, N.19. 

The receiver (to a S.T.C. circuit) uses five Brimar 
valves -two 12AC6, 12AD6, 12AE6, 12K5 and a Pye 
V15/10P transistor for the a.f. output stage. It is a 
superhet with an r.f. stage, which accounts for the excel- 
lent sensitivity and a.g.c. characteristic. Permeability 
tuning is employed, covering the medium and long 
wavebands and a printed -wiring panel for the receiver 
proper ensures consistent results. The output transistor 
is mounted on a heat sink on the back of the loud- 

Mayra Electronic hybrid car radio receiver (case removed). 

speaker and the heat sink is insulated from the circuit. 
Battery consumption is 1.5A at 12V. 

The complete set of parts including the receiver case, 
loudspeaker, knobs and dial trim costs £13 10s. 

Tape Loop Cassette 
FOR speeds of 15in /sec or less, up to 200 ft of tape can 
be wound in an endless loop on the " Brittape " cassette. 
This cassette is bolted over one of the spool spindles of 
the deck, and it can be used with most tape recorders 
which can take 7 -in or larger- diameter spools. In the 
cassette the tape is wound on a central freely rotating 
5 -in diameter spindle and, when in motion, unwinds 
from the inside and winds in from the outside. To allow 
this motion, the tape must be wound on the cassette 
clockwise or anticlockwise (from the inside out when 
viewed from the top) according as the direction of tape 

" Brittape " endless loop tape cassette. 
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travel is from left to right, or, as in the illustration with 
the Regentone recorder, from right to left. The direction 
of travel for the 200 ft of tape usually supplied with the 
cassette must thus be specified when ordering. The 
cassette costs £6 12s 9d with tape and £6 6s without. The 
address of the manufacturer is Guy's Calculating 
Machines, Ltd., Truro Road, Wood Green, London, 
N.22. 

Miniature Plug and Jack 
THE new Bulgin P519 plug and J30 jack are designed 
for use in modern miniaturized equipments and their 
small size makes them particularly suitable for this 
purpose. The plug is the familiar " concentric" type 
with a shank measuring Y3cin in diameter. It has a Jin 
diameter phenolic screw -on cap and with the plug seated 
this projects about ¡in from the panel. 

Phenolic insulation is t.sed for the jack which is fitted 
with a in diameter fixing bush which fits metal panels 
up to }in thick. The fixing bush is also the contact for 

Bulgin miniature P519 plug and J30 jack. 

the shank of the plug and this will normally be " earthy." 
Two spring contacts are provided, one for the tip of the 
plug and another which mates with this spring when 
the plug is withdrawn. Maximum ratings are : current 
1A, voltage 50, loading 10W. Test voltage is 250. 

The makers are A. F. Bulgin and Co., Ltd., Bye Pass 
Road, Barking, Essex, and the prices are 2s 6d for the 
plug and 3s for the jack. 

New Rack -mounting Principle 
THE convenience afforded by the 19 -in Post Office rack 
has made it an almost- standard form of mounting for 
electronic equipment; but it does suffer from several dis- 
advantages -these being mainly cost, due to the number 
of tapped holes necessary, and the difficulty of excluding 
dust from the apparatus or providing forced -air cooling. 

The new Widney -Dorlec rack- mounting system (also 
see R.E.C.M.F. review, May issue, p. 216) represents an 
effort to overcome the major disadvantages and, at the same 
time, it increases considerably the scope of the prefabri- 
cated cabinet system. The tapped -hole problem is over- 
come by the use of a pressed metal strip which holds 
against the front member of the cabinet at l *in spacing, 
rectangular nuts providing two threaded holes on fin 
centres: these are used only where they are required for 
the mounting of units. Holes in the cabinet -frame strip 
are drilled using the backing strip as a guide and any 
desired thread may be fitted by using the appropriate 
nut : the nut may be retained, if necessary, by a screw 
passed into it from the rear, through the stamped strip. 

This system can naturally be used with any suitable 
Widney -Dorlec assembly; but the new " cubicle " cabinet 
for which it was designed offers some advantages. If 
units are mounted with their front panels exposed, the 
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Left: View from inside of cabinet of new system. 
Note that it is necessary to drill holes in the 
front member only where they are required. 

Illustration and (right) sketch of principal 
parts of Elac stereo pickup cartridge. 

cubicle doors give side access to the chassis; however, 
by turning the cabinet through 90° and fitting ready - 
drilled bearers running from front to back equipment 
may be mounted so that the door closes on the front 
panels, still using the rectangular nut mechanism for 
securing the units. The makers are : -Hallam, Sleigh & 

Cheston, Ltd., Oldfield Road, Maidenhead, Berks. 

Sub -miniature Relays 
A hermetically sealed, -miniature relay which measures 
0.875in x 0.8in x 0.396in and weighs only 0.52oz is now 
obtainable from C. P. Clare Ltd., 70 Dudden Hill Lane, 
London, N.W.10. This is the Clare Type " F " relay, 
and is made under licence from the C. P. Clare Co. of 
Chicago, U.S.A. 

Type " F " is a 2 -pole 2 -way relay with contacts rated 
at 3A at 28 volts d.c. or 115 volts a.c., the nominal 
operating power being 250mW. The " make " time is 
3.5 msec and the " fall -out " time 1.5 msec. A balanced 
armature form of construction is adopted and the relay 
is claimed to withstand considerable shock and vibra- 
tion. 

The relay is designed especially for use in printed 

Clare Type "F" relay with a 3d coin outline for compar- 
ison of size. Cover cut away to show internal assembly. 

circuits and the glass -to-metal seal contact tags are spaced 
0.2in apart in two rows also 0.2in apart. 

Two Stereo Pickups 
IN both the Elac stereo pickups types STS200D and 
STS300D there is a gap at each side of the square cross - 
section magnet so that a balanced system with two pairs 
of gaps is formed (see sketch). The compliance at the 
0.7 x 10 -'in radius diamond tip is stated to be 4.1 x 
10-°cm /dyne for both these pickups, and they each 
produce about 4% intermodulation distortion for re- 
corded lateral velocities less than about 22cm /sec 
(using 400 and 4,000c /s with an amplitude ratio of 4 to 1, 
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and a tracking weight of 5gm). The crosstalk for the 
STS200D is given as about -20dB at frequencies up to 
5kc /s, rising to -10dB at lOkc /s: the crosstalk for the 
STS300D is about 4dB less than these figures. The 
effective mass at the stylus tip is stated to be 2.5mgm 
for the STS200D and 2.16mgm for the STS300D. The 
STS200D costs £17 17s 7d and the STS300D 
£27 12s 10d, both these pickups being distributed in 
this country by Thermionic Products (Electronics) Ltd., 
Hythe, Southampton. 

Plastic Cable Clip 
THE illustration shows a novel plastic cable clip of 
German design made of tough polystyrene. It is admir- 
ably suited for fixing television coaxial down leads and 

"Roka" plastic cable clip. 

extension -point cables, also the wiring to extension loud- 
speakers, to walls or wood surrounds. 

Known as " Roka " plastic clips, they embody a 

captive hardened -steel nail, a feature which greatly facili- 
tates fixing the clip in awkward places. 

Clips are available for cables of from kin to ¡in dia- 
meter, and prices vary with size. For example, clips 
for a -a -in diameter cable cost 2s 5d a hundred, while 
for l -in cable the price is 4s 3d a hundred. 

Further details can be obtained from Perihel Ltd.. 
146 New Cavendish Street, London, W.I. 

Ferrite Isolators 
ABOUT 30dB isolation at any selected frequency in 
three ranges (1.8 to 2.3, 3.3 to 5.5 and 8.1 to 12.5kMc /s) 
falling to about 20dB 5% away from the selected fre- 
quency, is provided by a new range of,, isolators intro- 
duced by Marconi's. The power handling capacity is 
80W for isolators in the 8.1 to 12.5kMc /s range and 
20W for those in the other two ranges. The cost of 
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Typical ferrite isolator (centre frequency 2kMc /s) in the 
new Marconi range. 

each isolator is £45 or £50 depending on the frequency 
range, and they are manufactured by Marconi's Wireless 
Telegraph Co., Ltd., of Chelmsford, Essex. 

Multi-range Meter 
IN the new Taylor model 100A a sensitivity of 
100,00012 /V on the d.c. ranges has been achieved by 
using an 8µA centre -pole movement. This movement 
can withstand a momentary overload of 100 times and a 
cut -out is incorporated, whose operating time and cur- 
rent have been used to determine the rating of all the 
meter resistors. Those resistors across which the voltage 
drop is measured on the ohms ranges are protected 
against the application of a.c. by a rectifier which pro- 
duces a d.c. current to operate the meter cut -out, but 

High -Speed Tube Production 

which does not conduct when trie internal battery is 
connected on the ohms ranges. All the d.c. and a.c. 
range scales are coincident except for the most sensitive 
a.c. range (10V f.s.d.), thus avoiding most of the con- 
fusion produced by offset a.c. calibrations. This has 
been achieved by using a " half -budge " rectifier on the 
a.c. ranges with selected loading resistors (the two resis- 
tors which replace two of the rectifiers in the full bridge). 
A double- section half -wave rectifier cannot be used, for 
on application of d.c. of incorrect polarity to one of the 
a.c. ranges, one section of the rectifier would short 
circuit the meter and render the cut -out inoperative. 
Another useful facility is a 
push- button for inter- 
changing the connections to 
the meter so that inputs of 
the incorrect polarity can 
be measured without re- 
versing the connecting 
leads. The 8 internal d.c. 
voltage ranges on this meter 
extend from 0.5V to 2.5kV 
f.s.d. and an external 
adaptor (available at extra 
cost) containing a 2.25Mí2 
resistor enables measure- 
ments to be extended up to 
25kV f.s.d. The current 
ranges extend from 10µA 
to l0A d.c. f.s.d., and the 
ohms ranges from 20û to 
2M12 centre scale. Decibel 
and output ranges are also 
provided. This meter costs 
£31 lOs and is manufactured by Taylor Electrical 
Instruments Ltd., of Montrose Avenue, Slough. 

Taylor multi -range meter 
model IODA with 100,000121V 
sensitivity on d.c. ranges. 

Continuous Seam Welding with R.F. Current 

AMACHINE recently imported from America by Elm 
Engineering Ltd (one of the Antiference group of com- 
panies) is capable of welding together the edges of rolled - 
aluminium or rolled -aluminium -alloy tube at speeds up 
to 400 ft /min. 

Aluminium strip is formed into tube by passing it 
through a series of rollers, each of which imparts an 
increased degree of curvature to the strip until it forms 
a tube with a split in it corresponding to the edges of 
the original flat strip. About 50kW of r.f. power at 
450kc /s is applied to the edges of the split by two copper 
shoes and then the tube passes through another pair 
of rollers which force the edges together. As the r.f. 
current is discouraged from taking the " long " path 
round the circumference of the tube by a ferrous core, 
an intense heating effect, resulting in the melting of 
the edges is produced at the join. The squeezing 
action of the rollers expels nearly all the molten material 
giving a weld with only a small section of grain struc- 
ture differing from that of the rest of the tube. After 
the welding process the expelled material over the weld 
is removed and the tube passes through a further set of 
rollers to bring it finally to size. The machine accepts 
strip of 14 to 22 s.w.g., can produce tubes of outside 
diameter }in to 1Jin and can weld metals other than 
aluminium and its alloys. 

The welding process is known as the " Thermatool " 
process and it was developed, and the machine made, 
by the New Rochelle Tool Corporation, New York, 
U.S.A. 
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"Thermatool" tube- welding process in operation. Tube 
moves from right to left; picking up r.f. from copper shoes. 
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NEW MARINE RADAR 
Details of the B.T.H. " Escort" Motion -Stabilized Equipment 

ONE of the problems associated with the use of radar 
and similar complex electronic devices is that the large 
number of controls provided usually either scares away 
the non -technical user, or leads to inefficient operation 
of the equipment. In an effort to overcome this pro- 
blem B.T.H. in their new " Escort " 3-cm, motion - 
stabilized marine radar, have reduced the number of 
" user controls " to the absolute minimum -four relat- 
ing to the motion -stabilized display, such as tide speed 
and direction; four for actually using the display (bear- 
ing graticule, range scale, etc.) which are mounted on 
the front panel, and eight subsidiary controls, e.g., 
marker brightness, i.f. gain, anti -clutter, etc. These 
last eight controls are mounted on the sides of the 
indicator unit and each has a differently- shaped knob 
for immediate and easy identification by touch. 

The radar follows the general lines of any modern 
marine radar with a stabilized display (called " Chart 
Plan" by B.T.H.) but many small " convenience 
features " provide for ease of handling; for instance the 
bearing marker is differentiated from the heading mar- 
ker by starting it from the continuously -variable range 
ring. This marker " paints " each time the radial scan 

Aerial system of "Escort" radar. No parts other than 
turning gear and echo box are mounted with the aerial, 
so easing servicing problems. 

passes over its position : normally the resetting of the 
marker occupies several revolutions of the aerial; but 
in the " Escort " the whole procedure is much simpli- 
fied by ganging the electronic bearing- marker angular 
control to the parallel -ruled c.r.t. graticule. Thus it 
is necessary only to line up the graticule to line up the 
bearing marker; also a control knob and a scale are 
dispensed with, for the graticule has a scale calibrated 
in degrees round its edge. Another feature which should 
prove most useful is that, on switching from a " ship's - 
head-up " display to the compass- stabilized " north -up " 
display no manual realignment of heading and course 
markers is necessary -this is done automatically. 

Five malfunction indicator lamps are fitted just be- 
low the c.r.t. -these automatically indicate an abnormal 
condition of the equipment. Another feature is that 
an echo box is joined permanently to the waveguide; but 
it is " disconnected " normally by a ferrite isolator : 

switching -in this provides a very quick check that the 
equipment is operating, a fact which need not necessar- 
ily be apparent in the absence of echoes. 

The slotted -waveguide aerial, fairly high p.r.f. (1200/ 
sec) and short minimum pulse -length (0.12µsec) com- 
bine to provide a high -definition picture on the 12 -in 
c.r.t. and the 45kW transmitter . peak -power output en- 
sures that the smallest scale of 48 nautical miles can 
be used effectively The power input required is 1.3kW 
and, as a motor -generator with an electronic voltage 
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Display and "Chart - 
Plan" control unit 
of B.T.H. "Escort" 
marine radar. Con- 
trols (such as local 
oscillator tuning) 
which should not 
need resetting dur- 
ing operation are 
concealed by drop - 
flap below "Chart- 
Plan" control knobs. 

regulator is used to supply the equipment practically 
any ship's mains can be used. The " Escort " weighs 
about 1,000 lbs in all and the cost is in the region of 
£3,000, excluding waveguide, cabling and installation. 

Data -Handling at King's Cross 
AT a main -line railway station information concerning 
the running of trains has to be passed from its source 
(the signal box) to several other people such as the 
enquiry-office staff, the station announcer and the arrival - 
indicator operators. In the past this has been done by 
telephone, which suffers from the disadvantages of 
demanding the whole attention of the users and of pro- 
viding a considerable risk of cumulative errors. 

In an effort to improve efficiency British Railways have 
arranged with Decca Radar Ltd. to install the Deccafax* 
system at King's Cross terminal station for a trial period. 

The flying -spot transmitter unit is housed in the signal 
box and information is written on a prepared trans- 
parency. At the receiving units a change in the informa- 
tion recorded is announced by the ringing of a bell. 
Apart from reducing the work in the signal box to Ile 
writing -in of times as they are received from stations 
down the line, the information is presented for as long 
as it is required and in such a way that it is possible to 
gain an overall picture of train movements into the 
station. The system uses the 405 -line, 50- frame, posi- 
tive- modulation standard and the video signal is carried 
on coaxial cable at a level of about 11V. 

Wireless World, October 1957, p. 470. 

Station announcer at King's Cross reads details from 
Deccafax screen. 
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News from the Industry 
Relay Exchanges Ltd. -The 

annual report of Relay Exchanges for 
1958 reveals that the group's total 
assets are now over £12M, com- 
pared with £7.6M at the end of the 
previous year. The value of tele- 
vision and sound receivers installed 
in subscribers' homes accounts for 
over £9M of the assets. During 
last year the group, which includes 
the Rentaset companies, acquired the 
whole of the share capital of Good - 
mans Industries. After providing 
for taxation, the group's profit for 
1958 was £391,276 against £236,288 
the previous year. 

T.C.C. -In his statement at the 
annual general meeting of the Tele- 
graph Condenser Company the 
chairman, D. W. Aldridge, an- 
nounced a net profit for 1958, after 
providing for taxation, of £187,486 
compared with £131,257 the previous 
year. T.C.C.'s wholly owned sub- 
sidiary, the United Insulator Com- 
pany, has since April last year 
operated as a division of the parent 
company. 

Ferranti's wholly owned Canadian 
subsidiary, Ferranti -Packard Elec- 
tric Ltd., has developed an electronic 
seat reservation system which is 
being installed for Trans -Canada 
Airlines. The system uses a device 
known as a Transactor which is in- 
stalled at each TCA booking office 
across Canada, and is used to send 
information to, and receive answers 
from, a central computer. The 
equipment will be available in this 
country and on the continent through 
Ferranti Ltd. 

I,C.T.- International Computers 
and Tabulators Ltd. has formed a 
subsidiary, I.C.T. G.m.b.H., with 
headquarters in Düsseldorf. It will 
take over the existing business in 
Western Germany conducted 
through the Düsseldorf office of 
Powers -Samas Accounting Machines 
(Sales) Ltd. It is planned to open 
branch offices in Berlin, Hamburg, 
Hanover, Munich, Nuremberg and 
Stuttgart. 

Plessey International Ltd. has 
set up a German manufacturing 
company to be known as Plessey 
Maschinen Elemente G.m.b.H. It 
will operate from Neuss, near Düssel- 
dorf. 

Elliott - Automation Ltd. has 
established a new subsidiary, The 
Swartwout Co. Ltd., to manufacture 
and sell the electronic control 
systems developed by the Swartwout 
Company, of Cleveland, Ohio. Two 
years ago, Elliotts entered into an 
agreement with the American 
Swartwout Company to handle their 
products in this country. 

S. N. Shure, president and 
founder of Shure Brothers, Inc., of 
Evanston, Ill., manufacturers of 
microphones, pickups and recording 
heads, is arriving in this country on 
May 31st to investigate the possi- 
bility of establishing a factory here. 
Engineers and manufacturers in- 
terested in discussing such a project 
are invited to leave their names and 
addresses at the office of the Com- 
mercial Attaché at the American 
Embassy, London. 

FIFTEEN closed- circuit television channels in the new rolling mill of the Steel 
Company of Wales at Port Talbot provide a composite view of about 700ft of 
railway track. This installation by Marconi's is for the remote observation of 
the conveyance of red -hot steel ingots from the soaking pits to the rolling mill. 
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Audio Fidelity gramophone re- 
cords, produced in the U.S.A. by 
Audio Fidelity Inc., are now being 
made available in this country 
through its recently formed sub- 
sidiary, Audio Fidelity (England) 
Ltd., of 44 Crawford Street, London, 
W.I. The distribution of these 
records in London, East Anglia and 
South -East England is being handled 
by Scientific and Technical Develop- 
ments, of Melbourne Works, Walling- 
ton, Surrey. 

Ketay Ltd., manufacturers of 
synchros, resolvers, tachometer 
generators and other servo com- 
ponents, are now a Design Approved 
Manufacturer under the Ministry of 
Supply Instrument and Electrical 
Equipment Design Approval 
Scheme. The company is owned 
jointly by the Plessey Co., of Ilford, 
and Norden -Ketay Corp., of New 
York. Four Ketay synchros have 
been granted Certificates of Tech- 
nical Approval by the Royal Aircraft 
Establishment. 

Southern Instruments Ltd., of 
Camberley, Surrey, has made an 
arrangement with the Ampex Cor- 
poration of America and its U.K. 
subsidiary, Ampex Electronics 
Limited, for the manufacture and 
marketing of Ampex tape instru- 
mentation equipment in Great 
Britain. 

Winston Electronics' production 
during the year ended in February 
exceeded £500,000. F. W. Reynolds, 
the managing director, recalls that 
the first year's output (1950/51) was 
£15,000. 

Pye closed-circuit television equip- 
ment, including a new lightweight 
cylindrical camera, has been installed 
in the Conservative Party's television 
studio in London. The studio is 
employed mainly for the training of 
M.P.s and candidates in the use of 
the medium. 

Leland Instruments' old address 
was given in the note on the Leroux 
measuring relays on p. 247 of our 
last issue. They are now at Abbey 
House, Victoria Street, London, 
S.W.1. (Tel.: Abbey 3585.) 

Tube rebuilding service operated 
by C.R.T. Ltd., of Baldock, Herts, 
is to be known as C.R.T.'s TV Tube 
Exchange Service. The reduced prices 
recently introduced by C.R.T. Ltd. 
take into account the supply by 
dealers of an old tube for re- gunning, 

Mayra Electronics Ltd., manufac- 
turers of Maykit car radio kits, have 
moved from North London to 118, 
Brighton Road, Purley, Surrey 
(Tel.: Bywood 1263). The newly 
appointed general manager is 
Maurice Reed. 
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Mullkrd: -Two new laboratory 
blocks are being built. on a site 
adjacent to the. existing buildings of 
Mullard Research Laboratories at 
Salfords, Nr. Redhill, Surrey. An 
extra 45,000 square feet of floor 
space will be provided by the new 
buildings. They will house the elec- 
tronics, telecommunications, tram - 
sistor applications and television 
laboratories. The company is also 
to build a new factory on a site 
next to their existing cathode -ray 
tube factory at Simonstone, Lancs. 
It will produce glass for the produc- 
tion of tubes, which is at present 
purchased as pre- fabricated parts. 

Marconi's are to supply the Post 
Office with the equipment for a 
wide -band u.h.f. /s.h.f. radio link 
between Birmingham and Norwich. 
The twin -path bi- directional link 
will carry the B.B.C. television pro - 
grammes between the two cities and 
serve en route the transmitter being 
built at Peterborough. The equip- 
ment at these three centres and at 
the three repeater stations will em- 
ploy English Electric Valve Com- 
pany's travelling -wave tubes. 

E.M.I. colour television equipment 
was used to enable a large audience 
at a recent Anatomical Society sym- 
posium in University College, Lon- 
don, to see, on a 4 -ft by 3 -ft screen, 
experiments being carried out under 
an electron microscope. The demon- 
stration was arranged by Smith, 
Kline and French Laboratories Ltd. 

Ekco airborne search radar has 
been ordered by British European 
Airways for six de Havilland Comet 
4Bs now being built. B.E.A.'s flight 
of Comet 4s is already fitted with 
Ekco radar. 

Siemens Edison Swan supplied 
the marine radio equipment for the 
recently opened radio officers train- 
ing school in the College of Tech- 
nology, Belfast. 

EXPORT NEWS 

Iran. -The v.h.f. multi- channel 
radiotelephone /telegraph system in- 
stalled by Marconi's along the 
National Iranian Oil Company's 
600 -mile pipeline from Abadan to 
Teheran is to be extended. The ex- 
tension, which will link five new 
booster pumping stations with the 
main v.h.f. installation, calls for the 
supply of 20 multi -channel equip- 
ments together with aerial towers. 
The carrier equipment is being 
supplied by the Telephone Manufac- 
turing Co. 

Radiotelephones. -Pye Telecom- 
munications have been awarded a 
contract by the Iranian Oil Operat- 
ing Companies to install a 12- 
channel radio communications 
system between Kharg Island in the 
Persian Gulf and the oilfields at 
Gachsaran and Agha Jari, a distance 
of 160 miles. 
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Multi- channel Radio Link. -The 
Fosts and Telegraphs Administra- 
tion of Finland has placed a contract 
with Marconi's for the supply of 
s.h.f. radio terminals and repeaters 
for a single -path 600- channel two - 
way radiotelephone link between 
Pori and Tampere, a distance of 65 
miles. 

Computer for Australia. - An 
EMIAC II two-module analogue 
computer has been ordered from 
E.M.I. Electronics, Ltd., for installa- 
tion in the Australian Government 
Aircraft Factory at Melbourne. 

Film scanning equipment for a 
new commercial television station in 
Brisbane, Australia, which is 

scheduled to be opened later this 
year, has been ordered from E.M.I. 
Electronics. 

Navigational Equipment. - Two 
Decca Navigator chains are to be 
erected in the Persian Gulf. It is 
planned that these chains will be 
brought into operation at the end of 
this year. 

Radar Simulator. -The Royal 
Swedish Air Board has purchased a 

Solartron ten -target early -warning 
and height-finding radar simulator 
for the country's Air Force. 

I.L.S. -The government of the 
Belgian Congo has ordered the Pye 
Instrument Landing System for 
Elizabethville and Leopoldville air- 
ports. 

Telecommunication measuring 
equipment valued at $200,000 has 
been ordered by the Canadian 
Department of Defence Production 
from Marconi Instruments through 
the Canadian Marconi Co. In all, 
nearly 200 instruments, including 
signal generators, portable frequency 
meters, oscilloscopes, wave analysers 
and transmission test sets are to be 
supplied. 

Radar. -Seven double -ended ferry 
boats operating between Brooklyn 
and Staten Island, New York, are 
to be fitted with Decca Type D303 
radar. Each boat will carry two 
radar sets. 

Airborne search radar with 
Doppler drift measuring equipment 
is being supplied by Ekco Elec- 
tronics for the Viscount fleet of 
Kuwait Airways. 

Valves and C.R. Tubes. -As part 
of a drive to extend their sales of 
valves and tubes in North America, 
the M.O. Valve Co. has seconded 
F. T. C. Dixon to their agents, 
British Industries Corporation, of 
New York. Mr. Dixon was pre- 
viously in charge of cathode -ray tube 
sales at the company's Hammersmith 
works. 

Honduras. -Agencia René Sempé, 
of Apartado 219, Tegucigalpa, wish 
to represent a U.K. manufacturer of 
television receivers. A television 
service operating on the American 
525 -line standard is starting shortly. 

New Trix 

Ribbon 

Microphone 
Now smaller, this much acknow- 
ledged microphone gives un- 
equalled performance and its 
directional qualities minimise 
feedback effects. The frequency 
response and sensitivity have 
also been improved. 

This model -G7823 -has its 
head tilted for easy use. It's 
normally supplied with low 
impedance output (30 ohms) 
but is also available with high 
if required. The microphone is 
complete with screened connector, 
with locking ring, which fits 
directly to stand or base. If 
wanted, a switch adaptor can be 
used. 

Finish Satin Chrome 
Dimensions (without 
connector) 

Height 31in. (9 cms). 

Diameter llin. (35 
mm.) 

Weight 7} or. (215 
grams) 

THE TRIX ELECTRICAL CO. LTD. 

1 -5 MAPLE PLACE, LONDON, W.I. 
Tel : MUSeum 5817 (6 lines). Cables & 

Grams: Trixadio. Wesdo. London. 

DHB,884 
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RAND 
By " dIALLIST " 

Improving East Anglian TV 
TO those who live in East Anglia it 
is good news that a two -way radio 
link between Tacolneston and Bir- 
mingham is to be built. At present 
the Norwich station receives its tele- 
vision programmes by direct pick -up 
of the Crystal Palace transmissions at 
a receiving station near Bury St. Ed- 
munds, whence it is routed by a radio 
link to Norwich. Reception can be 
very good over a wide part of the area 
and it's much improved since Tac- 
olneston's es.p. was raised. But one 
big disadvantage of a long- distance 
pick -up system is that it is apt to 
gather in other things besides the 
wanted signal. And once received 
interference has willy -nilly to be re- 
layed. The result has been that under 
certain conditions pictures have been 
no better than fair to moderate. I'll 
willingly admit that interference bad 
enough to spoil the picture has been 
but rarely in evidence lately. But 
one is sometimes conscious that the 
picture, though worth looking at, 
ought to be better than it is. I under- 
stand that even after the introduction 
of the new link Tacolneston will still 
have to rely for some time on the 
direct pick -up of a main station but 
this time it's Sutton Coldfield. How- 
ever, this will be dispensed with 
when the radio links have been com- 
pleted. When the I.T.A. station at 
Mendlesham, with its huge mast and 
high e.r.p. gets going, too, East 
Anglia should fmd itself very well 
served by television. 

Peterborough, Too 
In addition to linking Tacolneston 
with Birmingham, the proposed link 
will serve en route the B.B.C. station 
being built at Morborne Hill, near 
Peterborough. The project will be 
carried out in two stages. At the end 
of this year a u.h.f. twin -path one- 
way link will be installed between 
Norwich and Peterborough where a 
B.B.C. receiving point will pick up 
the Sutton Coldfield programmes 
which will then be sent along the link 
to the Tacolneston station. The final 
installation will consist of a twin -path 
bi- directional link over the whole 
distance with three intermediate 
repeater stations. At Peterborough 
back- to-back terminals will be em- 
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ployed which provide complete 
modems (modulation /demodulation 
facilities) making it possible to extract 
a programme at that point to feed the 
new transmitter or to feed in a broad- 
cast originating in the Peterborough 
area. 

A New Use for Radar 
READERS who were concerned with 
p.p.i. radar receivers at the beginning 
of the war may remember those 
mysterious, large illuminated patches 
which sometimes appeared on the 
screen, usually at night -time. They 
were specially in evidence during the 
spring and autumn months and often 
covered large areas of the screen. It 
was established that they weren't due 
to high flights of aircraft and some 
wag suggested that they must be 
echoes from flocks of angels winging 
their way over the sky. The name 
" angels " stuck. It was eventually 
established by using powerful tele- 
scopes on clear, moonlit nights that 
the fliers were not 'planes or angels, 
but birds. In spring and autumn 
birds migrate in vast numbers, and 
so dense are the flocks that they give 
rise to good radar echoes. For some 
little time now both p.p.i. tube and 
height -range radar have been in use 
for studying bird migration and quite 
remarkable results have been ob- 

tained. The big snag is that indi- 
vidual species can't be identified- 
there's no ornithological equivalent of 
i.f.f. -but it's often possible to 
deduce the identity from the height, 
speed and size of the flocks, from the 
direction they are taking and from 
the fact that birds have previously 
been seen massing for migration in 
this place or that, or that tired in- 
coming migrants are seen in certain 
areas on the following day. 

Transatlantic Television ? 
ALMOST the whole continent of 
Europe either is or can be linked up 
for television purposes and we get 
some very good and interesting pro- 
grammes from distant parts via our 
cross -Channel link. What so many 
people would like to see realized is 
transatlantic television. The Ameri- 
cans already operate radio -links for 
their forces in Europe; but these are 
used for sound only, for so far it 
hasn't been possible to utilize chan- 
nels wide enough for TV. There 
seem to be two possible ways in 
which it might be done. When the 
whole of France was served with 
views of the Fourteenth of July 
Ceremonies taking place in Algiers, 
the method successfully used to span 
the Mediterranean was to employ a 
circling aeroplane as a relay station. 
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A chain of aeroplanes circling over 
the Atlantic seems a possibility - 
though only just, for weather condi- 
tions might make station -keeping 
very difficult and it would at times be 

a risky business. But I don't see 

why, if the money were available, 
ships shouldn't be used with captive 
balloons to extend their effective 
horizon. They would remain in their 
allotted positions, as the weather 
ships now do, picking up transmis- 
sions and relaying them on. I'm sure 
that transatlantic television will be 
a commonplace occurrence one day. 
May that day come soon! 

It All Helps 
REDUCTIONS in taxation are 
always welcome, and I'm sure that 
all radio folk- manufacturers and 
their customers alike -were delighted 
by the lowering of the rates of pur- 
chase tax. This has made it possible 
to bring down the prices of sound 
and TV sets quite a bit, and it should 
make for increased business. Better 
still, to my way of thinking, is the 
removal altogether of purchase tax on 
replacement c.r. tubes. Before the 

budget announcement the position as 

regards rebuilt tubes was rather a 

queer one: if you got your own c.r.t. 
back duly renovated, it wasn't liable 
to tax. But should you receive one 
that had been someone else's, then 
the tax could be slapped on. Such a 

weird state of affairs must have meant 
a lot of extra work and expense in 
the way of checks and inspections, 
which couldn't have done anybody 
much good. 

A Record to End All 
Records ? 

WRITING from Worcester Park in 

Surrey, a reader tells me that he has 
a Marconiphone Type 702 television 
receiver, which was made in 1938 or 
'39 and is still giving good reception 
for about five hours every day on the 
screen of its original tube. When 
bought second -hand in 1949 it had 
a number of faulty capacitors, the 
e.h.t. transformer was out of action 
and one valve was dud. Otherwise 
it was, as my correspondent puts it, 

in mint condition. It has given con - 

sistantly good service since, and des- 
pite its 20 or 21 years, it shows no 
signs of deterioration. My corres- 
pondent's only 'plaint is that with its 

On steel chassis and plywood 
cabinet the set needs two strong men 
to lift it! By the way, the serial 
number of the cathode -ray tube is 

D26019, in case makers care to 

check its age. 
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Every day brings 

fresh demands 
The giant strides which are being taken 

today in the electronic fields of science 

and industry have quadrupled the number 
and variety of electrical components that 
are needed. 

The BULGIN research and manufacturirg 
division with its unrivalled skill and vast 

experience is solving many problems 
of today and tomorrow. Every day for 
over 35 years it has been helping manu- 

facturers with their difficulties in the 
application of electrical devices. Let it 
help you. 

OVER 10,000 COMPONENTS 
AVAILABLE 

For complete technical and 
illustrative details, send for 
Catalogue No. 200 (add suffix 
-/C for priority). (1/6 Post 
Free, or Free to Trade Letter- 
head or Order.) 

F..R MODERN CCMPONENTS I 

A. F. BULGIN & CO. LTD., 
BARKING, ESSEX 

Telephone: RIPpleway 5588 
(12 lines) 

PRECISION 

ELECTRONIC 

COMPONENTS 

LIST No. F.I9. 

LIST Nos. P.491 (Socket) 
P.490 (Plug). 

LIST No. S.358. 

LIST No. D.58. 

LIST No. S.530. 

LIST No. D.250. 

LIST No. 5.730. 
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Homostereo and All That 
IN its early days, the B.B.C. had a 
well- deserved reputation of being a 
centre of learning and culture, and 
those members of the staff -other 
than engineers -who were not 
alumni of Oxford or Cambridge were 
apt to be looked at askance; in fact 
it was rumoured that even the 
" hewers of wood and drawers of 
water " were Cambridge poll men. 

All that is past history, however, 
and today things are vastly different 
as can readily be seen by the B.B.C.'s 
patronage of a dreadful word like 

monophonic" to designate single - 
channel reproduction as distinct 
from its stereophonic counterpart. 

The utmost that can be said in 
favour of monophonic is that it is 
somewhat less offensive than 
monaural; this latter word implies 
reproduction which is, in some way, 
specially adapted for those who have 
the misfortune to be totally deaf in 
one ear. The word monophonic is, 
however, not very much better. To 
my mind, monophonic reproduction 
-which means one -sound reproduc- 
tion- conveys the idea of a solo per- 
formance on, say, a triangle or big 
drum. 

Many people who ought to know 
better are woefully ignorant of the 
precise meaning of words. I once 
knew a Cambridge man who didn't 
know the difference between an ex- 
hibitioner and an exhibitionist; now 
and again, of course, the former is 
also the latter. At any rate, I do 

I not hesitate to suggest that the 
correct word for single -channel repro- 
duction is " monodic " *; it is surely 
le mot juste for it does literally mean 
single -channel. But I don't want you 
to think that I want to displace the 
familiar word stereophonic in favour 
of stereodic; obviously stereophonic 
-solid sounding -is the correct 
word. 

The only possible objection that 
could be raised is that the word 
monodic with its meaning of single - 
channel may be needed one day to 
describe stereophonic broadcasting 
on a single radio channel. 

There is, however, a far better 
word to describe such a system of 
broadcasting, and to emphasize the 
fact that the two " stereo " channels 
are sharing the same radio channel; 
obviously the word is " homodic "- 
same channel. This would convey 
an unmistakable meaning. In actual 
practice I do not doubt that this 
system will come to be known by 
the name of " homostereo broad- 
casting " to distinguish it from ordin- 
ary stereo broadcasting on two radio 

* A contraction of monos (one or single) 
and hodos (a way, path or channel). In 
such combinations the " h " is usually dropped, e.g., electrode. 
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channels which might be called 
"heterostereo." May we expect 
that the Yanks, just to be different, 
will fuse Latin and Greek and call 
it " solo stereocasting "? 

Better Audio Fare. 
IT is said that a rolling stone gathers 
no moss, but that is certainly not true 
of the Audio Fair of two months ago 
which again had a new home this 
year -the third in its brief history - 
and was as crowded as ever. Maybe, 
however, its organizers moved it 
away from the Strand area this year 
so that it should not gather so much 
Moss, with a capital M, in the form 
of waiter's dress, a subterfuge 
adopted in previous years by visitors 
unable to obtain an invitation card. 

Even this year I was surprised at 
the extraordinary interest shown by 
the large catering staff of the hotel 
in which the Fair was held. 

The highlight of the show was, as 

I certainly do not, and nor do most 
ordinary people. 

The arrangements in most of the 
demonstration rooms seemed to me 
to be such that only one or two of the 
audience were in a suitable position 
to perceive a stereophonic effect. 

I think it would be far better if 
the exhibition authorities revised the 
order of things, and gave a separate 
bedroom to each manufacturer for his 
stand, and turned the exhibition hall 
into a properly fitted -up demonstra- 
tion theatre. Each manufacturer 
could be allotted a certain period of 
the day for demonstrating his appara- 
tus. 

Why Psi? 
LAST December I was talking 
about +¡, (psi) waves, and I said that 
this symbol was probably used be- 
cause it was the first letter of the 
word " psyche," which, among other 
things, means the basis of all things. 
I was ignorant at that time that 
" psi " was also used to describe 
such things as telepathy and other kinds of E.S.P. (extra -sensory per- ception), as well as ghost-hunting 

Extraordinary interest 

might be expected, stereophonic 
reproduction which is still a nine 
days' wonder. I was glad to see that the over -dramatized juggling 
with railway trains and suchlike 
things -which were a feature of the 
Audio Hall at last year's Radio Show -had been, to a large extent, aban- 
doned, but I did not find the audio 
fare provided in the demonstration 
rooms very convincing. 

This was largely due to the limita- 
tions of space in an hotel bedroom. 
They may be roughly the size of an 
average living room, but certainly do 
not simulate the listening conditions 
of the home. As I explained to one 
exhibitor who tried to convince me 
to the contrary, even if he usually 
packs a dozen or more perspiring 
people in one half of his living room, 

According to a book re- 
view I recently read under 
the title of " The Pursuit 
of Psi," it seems as if ¢ is 
the label applied to any- 
thing we know little 
about. I still think that 
the symbol " psi " is short 
for " psyche " but I am 
certainly not sure. So if 
any of you classical 

scolards " can help to 
lighten my darkness I 
shall be very grateful. I 

ihave a vague idea that d 
may be the initial letter of 
a word unknown to me or 
even to our old friends 
Liddell and Scott. 

Talking of psi reminds 
me of what may be an in- 
stance of it. I recently 
heard from somebody who 
is well known in the 
world of audio technology. 
He was asked to help in 

tracking down strange noises 
heard by two aged ladies which were 
inaudible to others. 

On the face of it, one would say 
that the two ladies were suffering 
from aural hallucinations, but their 
doctor gives them a clean bill of 
health and says that all the usual 
causes of " hearing things " are 
absent. The recording apparatus is 
quite deaf to these sounds, and it 
has been suggested that the ladies 
may be able to hear frequencies 
which are lower than those nor- 
mally audible. 

Personally I wonder if they 
.' hear " the noises telepathically and 
wrongly think they are coming in 
through their ears. I am hard at 
work to see if I can devise some- 
thing to record telepathy. 
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D.C. Voltage: 0-1,000V in 7 ranges.
A.C. Voltage: 0-1,000V in 5 ranges.
D.C. Current: 0 -IA in 5 ranges.
Resistance: 0-20,00012, 0-2Mf2.

Sensitivity:
10,000 ohms per volt on D.C. voltage
ranges.
1,000 ohms per volt on A.C. voltage
ranges.

Accuracy:
On D.C. 3% of full scale value.
On A.G. 4% of full scale value.

Pocket size: 5 x 31 x lain.
Weight: Ilb. approx.
List price: E9/10/..
Complete with Test Leads and Clips.
Leather case if required 32/6.

e

Using an AVO Multiminor to balance the D.C. component
across the output transformer of a High Fidelity Amplifier.

Whether you're building your own High Fidelity Ampli-
fier or servicing a complete installation-for fault finding
on anything frc n pre -amplifier to speaker-you'll find
the MULTIMINOR to be " just right."
You'll enjoy using this neat pocket instrument giving
readings over nineteen ranges on a clear open scale.

A.C. and D.C. voltage, D.C. and Resistance measure-
ments are made by means of only two sockets. The robust,
easy -to -read range selector has a smooth, clean, positive
action.

" Can you afford it?" Let's say rather-" Can you really
afford to be without it?"

.SL'bICD ZTD
AVOCET HOUSE 92-96

Use the coupon to obtain full
details of this moderately priced,
versatile instrument.

If you do not want to cut this maga-
zine, then please write, quoting WW.

Telephone: VICtoria 3404 (12 lines)

VAUXHALL BRIDGE ROAD  LONDON S.W.1

MM 10

POST THIS COUPON TODAY/

II Cut out this coupon and attach to your
notepaper or card:-

To AVO LTD.,
Sales Department,
Avocet House,

91,96 Vauxhall Bridge Road,
London, s.w.i.

Please send illustrated leaflet
describing the MULTIMINOR

L

A
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0
79/756 SOCKET

0 0o o
79/841 SOCKET

0 0 0
791842 SOCKET

0 0 0 00 0 0
79/843 SOCKET

o 0 0 000 0
79/844 SOCKET

The design and dimensions are to the international
standard. With the sockets, backing plates can be
supplied for complete insulation from the chassis.
Please write for Leaflet No. 4992

L
CARR FASTENER CO LTD

STAPLEFORD  NOTTINGHAM
London: 197 Gt. Port:and St., W.I. Phone: Langham 3253,4,5 Manchester: 50 Newton Street, Manchester 1. Central 4057Birmingham : Filhil' House, 2235 Coventry Road, Birmingham, 26. Sheldon 5208/9. Glasgow : 13 Queens St., Glasgow C.1. City 3202
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The best volt

stabilisers in the world

BRITISH SERVICES PREFERRED TYPE

 Wide Current Range...
2 to 6o milliamps.

 Small Regulation Voltage...
Less than 9 volts.

 High Stability...
Typical variation in burning volt-
age less than ± 2% in any Io,000
hours of operation.

Full data is readily available
from the address below.

MULLARD LIMITED

MULLARD HOUSE

TORRINGTON PLACE

LONDON  W.C.I

TEL: LANGHAM 6633

Mullard
GOVERNMENT AND

INDUSTRIAL VALVE DIVISION

The high performance of the Mullard stabiliser
75C1 has led to the recent adoption of its
Special Quality equivalent M8225/CV4o8o by
the British Services as their Preferred 75 -volt
stabiliser. The M8225/CV4o8o is tested for
specialised applications in which conditions of
extreme shock and vibration are encountered.

GENERAL PURPOSE TYPE

100

The 75C1 is the best 75 -volt stabiliser avail-
able in the world for general purpose use in
industry and communications. It has the same
electrical characteristics as the M8225/CV4o8o
and like this British Services Preferred valve
provides an exceptional combination of long
life, stability and good regulation.

e-Th
Mullard

ct, MVT355b
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The world's
finest -quality

connectors
-IN SUB -MINIATURE, MINIATURE

AND PRINTED -CIRCUIT RANGES
manufactured under licence from

Winchester Electronics Inc., U.S.A.

ilk

GOLD-PLATED CONTACTS
made from spring -tempered phosphorbronze

provide
low contact -resistance, prevent corrosion

and facilitate soldering

MINERAL -FILLED
MELAMINE MOULDINGS

provide
high arc -resistance, high dielectric

and mechanical strength

NOW 4VA/446tE

TYPE D2 TWO -POLE STACKABLE CONNECTOR
* Alternative contact arrangements * Self -polarising stacks

* 0.3' centres for 0.1' Grid applications

Catalogues on request:

ELECTRO METHODS LTD. Plug & Socket Division,
12-36 CAXTON WAY, STEVENAGE, HERTS.

Telephone: Stevenage 2110-7

(OF STEVENAGE)

SERIES 'SMRE'

SERIES 'SM'

SERIES 'BK', 'BKM', 'K', 'KM', 'KKM'
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Printed
Circuit
Counter
Panels

A complete range of transistorized counter

panels of common size, fixing method

and electrical connexion, designed to provide

a flexible unit system

whereby any special requirements

in the counting or data processing fields

can be quickly built up.

A fully illustrated brochure giving

complete performance and

specification figures for

every panel in the range is

available on request.

50kc/s Scaler

1Mc/s Scaler

Input Amplifier
Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

50kc/s Read-out Scaler

1Mc/s Read-out Scaler

4 Channel Output Unit

Read-out Unit

Meter Display Unit

Lamp Display Unit
Numerical Indicator Tube

Shift Register Stage
Shift Register Driver

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

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

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16; Hawnt & Co. Ltd., 59 Moor St. Birmingham. 4.
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,FERRANTI,

The heart of the matter.

"I"'" emu. smog°

 

The formation of
a single silicon
crystal ingot

FERRANTI LTD GEM MILL  CHADDERTON  OLDHAM  LANCS Telephone : MAIn 6661

London Office : KERN HOUSE 3 6 KINGSWAY ' W. C. 2 Telephone: TEMple Bar 6666
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...the art of the matter

FERRANTI
offer the widest range of

SILICON Semiconductor Devices
in the United Kingdom

Ferranti Ltd. were the first company in Britain
to introduce Silicon semiconductor devices as
used in magnetic amplifiers, in aircraft, guided
missiles, radar and computers. Until recently
they were the only firm in the United Kingdom
supplying silicon diodes in quantity. Comm-
encing their programme of research and
development in 1954, they have already made
outstanding contributions to technique, and
are now producing at Gem Mill, Oldham well
over half -a -million silicon diodes annually

in the widest range offered by any British
manufacturer.
Among the 120 or more different devices
are rectifiers, fast diodes, zener diodes, tetra -
layer diodes and triodes, alloy junction
transistors, diffused junction transistors, photo-
voltaic cells, voltage variable capacitors and
many new ones.
Data Sheets, Application Reports etc., advice
and assistance in techniques of application
are freely available.

FE 191
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all angles ..this is a fine loudspeaker

VITAVOX

* Duplex design
* Full range reproduction
* Purpose-built tweeter
* Heavy duty woofer
* Generous magnet design
* Plasticised cone surround

* Duetexcluding construction
* Low fundamental resonance
* Smooth cross -over

* Replaceable cone
* Die-cast chassis
* Instrument finish

DU120 DUPLEX COAXIAL FULL RANGE LOUDSPEAKER
Price £19. 10s. Od.

VITAVOX LIMITED Westmoreland Road, London, N.W.9 Telephone: COLindale 8671
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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

B26

DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDLESEX West Drayton 4012
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will not change the characteristics of the

GD 85 WR
C.V. (4516)

MINIATURE RUGGEDIZED REFERENCE TUBE

Specially constructed for military and commercial service where tubes
are to be subjected to severe shock and thermal extremes, this new
tube will continue to operate satisfactorily beyond the point which
is customarily associated with conventional tube structures.

BRIEF DATA

Nom. stabilized voltage 85V

Striking voltage (total darkness or light) 125V max.
Current range
Max. Incremental resistance

ERICSSON TELEPHONES

500µA to 5.0mA
<10001-2

5 g continuously
20 g short durations

750 g impact
Temperature Range: -60°c to +90°c

Shock:

For full information write to: Technical Services Dept.

ERICSSON
TUBE DIVISION

BEESTON, NOTTINGHAM.

LTD., HEAD OFFICE, 22 LINCOLN'S INN FIELDS, LONDON, W.C.2.

Originators and Sole Manufacturers of the Dekatron Cold -Cathode Scaling Tube.
E82R-63R
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BRITISH PHYSICAL LABORATORIES

H.15 (If") to SRDE prov 230/1

(components)-hermetically sealed.

MAKERISI OF

H.25 (211 Dimensions conforming to

RCS23I and hermetically sealed.

MANUFACTURERS OF METERS OF ALL TYPES WITH SCALE LENGTHS VARYING FROM 1-i" to 18".

RADLETT HERTFORDSHIRE ENGLAND
TELEPHONE RADLETT 4844 (5 lines)
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the greatest international

display of plastics materials,

equipment and products

ever presented under one roof

international
plastics exhibition

and convention
GRAND, NATIONAL AND EMPIRE HALLS

OLYMPIA 17-27 JUNE 1959
The INTERNATIONAL PLASTICS EXHIBITION at Olympia, London,

17-27 June will provide a complete up-to-the-minute picture
of plastics progress in the industries of the world.
Thousands of exhibits from some 15 countries will combine to
present the newest plastics materials, the most up-to-date
equipment and a comprehensive range of industrial
and domestic finished products. Here you can talk plastics
chemistry, mechanics and merchandising with experts
from many countries-see plastics machinery in action-
gather new product ideas and new manufacturing methods-
study new techniques. Do not miss this vitally important event.

Exhibition organized every second year by
BRITISH PLASTICS-an (life journal

THIS IS AN EXHIBITION YOU MUST SEE! POST THIS TODAY

TO THE EXHIBITION MANAGER, DORSET HOUSE, STAMFORD STREET, LONDON SEI

Please send me the 1959 Exhibition brochure, free season ticket, etc.

NAME

FIRM

ADDRESS

DATE

b
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Model 1325

Transistor
- tester

'44/41/,,,e//;//

ACCURATE
EASY TO OPERATE

LIGHT
PORTABLE

Width: 5'. Depth: 5'. Height: 9r.
Weight: 6 lbs. Attractively finished in
grey hammer enamel.

Outstanding characteristics of the Transistor Tester Model 1325 are

accuracy of measurement and ease of operation. The instrument

enables direct measurement to be made of the large signal current

Amplification Factor p, the Collector Turnover Voltage Vt and the

Collector -emitter leakage Current l'c(o), of p -n -p and n -p -n transistors.

Two 0 ranges, combined with seven logarithmically stepped base

current settings, cover all types of crystal amplifying devices, including

high -gain and power transistors, The value of the collector current at

te(*)

tO5SOR INSTRUMENTS
LT°

TRamsisTOR
TESTER

u00EL t32S

a given base current can be obtained frcm the 1,5 readings; the small

signal current Amplification Factor a' can be deduced from a few

readings of P. Crystal diode tests can be carried out using the

facilities provided for Collector Turnover Voltage measurements.

Advantage can be taken of the wide range of available base currents

to measure the l'c(o) under the appropriate dynamic conditions. The

meter of the instrument is fully protected ; momentary shorting of any

pair of terminals will not damage the instrument,

Let us send you full details of Cossor Instruments or arrange
for a representative to discuss your special needs.

CossoR INSTRUMENTS LTD

The Instrument Company of the Cossor Group

COSSOR HO USE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5.
Telephone: CANonbury 1234 (33 linee/. Telegrams: Cossor.Norphpne, London. Cables: Cossor, London, Codes: gentlo', Se..ond.

TAS/C1.20
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GENERAL

PURPOSE

Type
No. Title Size

Length
approx.

Price in
EMI CASE

Price
without

EMICASE

88/3 3" dia. 175' - 7 6

99(3 3" dia. 250' - 9 6

88/3N "Messagb" 31" dia. 175' - 7 6

99(3N 31," dia. 250' - 9 6

88(6 5" dia. 600' £1 3 6 £1 1 0

9919
}"Junior"

5" dia. 850' £1 10 6 £1 8 0

88/9
"Continental" 51" dia. 850' £1 10 6 £1 8 0

99/12 51" dia. 1200' £1 17 6 £1 15 0

88/12 7" dia. 1200' £1 17 6 £1 15 0

99/18 }"Standard" 7" dia. 1800' £2 12 6 £2 10 0

88,18 ) .}. 'Professional"
81" dia. 1750' - £2 17 6

99/24 .. 8i" dia. 2400' - £3 12 6

xxi. c s
now available separately!
the polystyrene container that solves tape
storage problems, protects spools from dust
and allows easy identification
of leader tapes.

7" - 4s. Od; 54" - 3s. 6d; 5" - 3s. 6d.

the magnetic recording

tape with the highest

technical standards

* High sensitivity

* Low noise level

* Low 'print through' factor

* Anti -static

* Freedom from curl

and stretch

E  M I SALES & SERVICE
(Recording Materials Division)

HAYES  MIDDLESEX
Tel: SOUthall 2468

LTD

ESI RI4
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Permanent
Magnets

Design
Advisory
Service

Permanent magnets are widely used to provide
the field required in eddy -current braking
systems.

Typical applications include integrating
meters, speedometers, balance damping pots and
timers, etc.

Braking effect is produced by the movement of
a conductor in a magnetic field generating eddy -
currents. Annealed copper of resistivity ap-
proximately 1.61.c12/cm3 or aluminium of resisti-
vity approximately 2.81.tfl/cm3 are the metals
normally used. The braking effect on a disc
rotating in a magnetic field, as illustrated in the
diagram, can be calculated if the dimensions,
speed and resistivity of the disc, and the magnetic
field configuration are known.

Damping torque = B2 . A . t . w . r2 dyne. cm.
P . k . 109

where B = flux density being cut by the disc in gauss
A = area of magnetic fie in cm. (d x w)
co = angular velocity of the disc in radians

per sec.
t = thickness of the disc in cm.
r = effective radius of the disc in cm.

p = resistivity of the disc.
k = a constant related to the length of

eddy -current paths, and usually lies
in the region of 2-3.

In an eddy current braking system as illustrated
above, the maximum braking occurs when the
broad edge of the magnet poles are presented to
the direction of movement of the disc.

Magnet systems of this type give an adjustable
braking effect by merely rotating the magnet
system as a whole and an infinite variation of
braking adjustment can be obtained without the
risk of mechanical or magnetic instability.
Kilowatt Hour Meters
The performance and accuracy of Kilowatt Hour
meters depends finally on the stability of the per-
manent magnet used for braking. The importance
of this magnet and the fact that the accuracy of
the meter depends on the square of the flux den-

; No. 15

Eddy -Current
Brake Effect
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.

sity maintained by the magnet is not fully dis-
cussed here.

Probably the best type of design is one using
two Ticonal G' magnets arranged one on each
side of the rotating disc, or one magnet and a
specially designed
yoke leaving suffici-
ent clearance to
allow for all normal
contingencies of
movement and wear
during the life of
the meter.

This system has
the great advantage
that it will tend to
give uniform flux
distribution in the
gap, resulting in
constant braking
effect, since if the
rotating disc moves
due to sudden ap-
plication of load,
jewel wear, or any
other cause, the
braking effect tends
to remain constant. Illustration of Watt Hour Braking System

-by courtesy of Ferranti Limited.

Speedometers and Tachometers
The indication on most of these types of instru-
ments is obtained by eddy -current braking or
drag effect. A typical design of this type is where
a cylindrical magnet magnetised diametrically,
rotates in an aluminium or copper cup with a
pointer which is free to rotate against a return
spring.
Balances and Weighing Machines
In order to make fast and accurate measurements
of weight, weighing machines need a high degree
of frictionless damping.

In applications of this nature where.a high and
adjustable degree of frictionless damping is
required, permanent magnet eddy -current damp-
ing gives the necessary control.
Timers
There is a wide variety of timing mechanisms
used in industry for purposes such as welding,
exposure measurement and other fairly short
duration process timing.

Considerable advantages can be gained in many
of these devices by using permanent magnet
eddy -current braking. The resultant assemblies
give uniform and reliable timing, avoid friction
and are comparatively unaffected by tempera-
ture. Magnetic damping devices are replacing oil
or air -filled 'dash pots' in equipment where
accuracy and reliability is important.

If you wish to receive reprints of this advertisement and others in this series write to the address below.

Mallard Mullanl
`TICONAL' PERMANENT MAGNETS
'MAGNADUR' CERAMIC MAGNETS
FERROXCUBE MAGNETIC CORES

MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.I. LANgham 6633
mcznA
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THAT ELUSIVE WORKS MANAGER . . .

in 10 seconds
NO LOUDSPEAKERS, BELLS or
FLASHING LIGHTS
only the man who's wanted knows and replies.

Selective Induction is saving time, money and worry in Offices,
Factories, Hospitals, Hotels, Departmental Stores etc., all over
the Country. All key personnel carry small transistorised receivers
bearing a number. When they are wanted their numbered key is
pressed on a small transmitter. Immediately they must respond to
the URGENT `PEEP PEEP' in their pockets which summons
them and them alone to ACTION ! A verbal message can be
transmitted if desired.

Covers areas indoors or out, up to to,000,000 sq. ft.
Designed for the man who cannot afford to be tied to his office.
Equally suitable for large or small concerns.
Low purchase price-virtually no indoor wiring-low rental terms.

Write or 'phone for further particulars - WE CAN BE FOUND IN TEN SECONDS

personal NE
(the 'Peep Peep' in the Pocket)

INV

NIL

THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING

MULTITONE ELECTRIC COMPANY LIMITED
12/20 UNDERWOOD STREET LONDON N.1. TELEPHONE: CLERKENWELL 8022

TUNE, 1959
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From I.C.I. AMMONIA

Nitrogen and Hydrogen

for Industry

Ammonia provides industry with a cheap

and reliable source of pure nitrogen and hydro-

gen. And I.C.I. gas generating plants are

available to convert ammonia into a wide range

of nitrogen/hydrogen gas mixtures.

Anhydrous Ammonia
with a guaranteed minimum purity of 99.98%, to

meet more exacting requirements, is offered

in bulk and in a wide range of cylinder sizes.

Liquefied Ammonia (Industrial Quality),
a cheaper grade, is available in bulk and in
two -ton containers for the larger consumer,
and makes possible substantial economies
in gas costs.

A bulk delivery of 10 tons of ammonia
provides over 1; million cu. ft of nitrogen.

Full information on request

IMPERIAL CHEMICAL INDUSTRIES LIMITED,

LONDON, S.W.1.
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YOUR EYE
says "That's a gay new box.
All, 'SCOTCH' Brand Magnetic
Tape. Eye can tell there's
quality inside, just as every-
body says."

YOUR EAR
says "This 'SCOTCH' Brand
Tape certainly lives up to its
reputation. It sounds perfect
to me, and I'm an ear for
music."

YOUR COMMON-SENSE
says "The quality suits the
sound engineer-the exclusive
silicone 'dry lubrication' mini-
mises wear on magnetic heads
-the price suits the pocket-
-well, it's 'SCOTCH' Brand for
me every time !"

200 DOUBLE -PLAY
Tensilized Polyester is the won-
derful new 'SCOTCH' Brand Mag-
netic Tape. It's extra strong,
and gives you double the play-
ing time ! Resists stretching.
Keeps its high quality of repro-
duction year after year !

A

aLlights
40"2001

TEINSILIZED POLYESTER
DOUBLE PLAY

6FIAN0

Mag netic Tape

t?,

Ask your supplier for the ingen ous PLAYING -TIME
CALCULATOR-it's free! Or write to our Head Office.

......

THE B.B.C. USE

SCOTCH
MAGNETIC TAPE

MINNESOTA MINING AND MANUFACTURING CO. LTD.

Tape and Electrical Products Division.
Head Office: 3M House. Wigmore Street, London, W.1.

And at Birmingham  Manchester  Glasgow
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Isolation

at

Microwaves
L324 X -hand isolator

This isolator is a ferrite loaded waveguide
component with unidirectional characteristics
designed to isolate an X -band microwave
source from reflections caused by mismatch.
It is a versatile component suitable for
incorporation in equipment or for use as a
laboratory aid. It is tunable
for peak performance over X -band.

A
/AZ

I

For information on other microwave
components including circulators,

co -axial mixers, switches, folded tees, etc.,
write to the address below.

A PRODUCT OF

TYPICAL GRAPH OF VARIABLE ISOLATOR.

FREQUENCY IN Mc/s.

(TI ME638a

MULLARD EQUIPMENT LIMITED MULLARD HOUSE  TORRINGTON PLACE
A COMPANY OF THE MULLARD GROUP LONDON  W.C.1  TELEPHONE: LANgham 6633
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The modern potting material
For the potting of capacitors, chokes, delay lines or
similar components where protection against mechanical shock,
vibration, moisture or corrosion is essential,
Tpikote' resins have proved exceptionally efficient.
They adhere strongly to most materials, with minimum shrinkage
on cure, are tough, withstand thermal cycling, and possess
excellent electrical properties over a wide temperature range.
Ask now for fuller details of how Tpikote' resins
can solve your potting problems. (Please quote No. EE.6.)

EPIKOTE EPDXY RESINS

SHELL CHEMICAL COMPANY LIMITED
to association with Petrochemicals Limited and Styrene Products Limited

Dirtsionai Offices: LONDON
MANCHESTER
BIRMINGHAM

GLASGOW
BELFAST

`SHELL" and "EPIKOTE" are Registered Trade Marks. DUBLIN

105-9, Strand, W.C.2. Tel: Temple Bar 4455.
144-6, Deansgate 3. Tel: Deansgate 2411.
14-20, Corporation Street, 2. Tel: Midland 6954.
124, St. Vincent Street, C.2. Tel: Central 9561.
16-20, Rosemary Street. Tel: Belfast 26094.
33-34, Westmoreland Street. Tel: Dublin 72114.
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42/RC

3
A SERVICE

FOR DESIGNERS
The possibility of a component change -due to shortage

of supplies, increased costs or failure to meet specific con-

ditions - 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

CARBON WATTS OHMIC RANGE TOLERANCES±

I. Solid i I & 2 10-10M 5% & 10%

2. Cracked 1/30-20 1-500M 5% & 10%

3.  High Stability 1/10-3 1-50M 0.5% 1% 2% 5%

4. Variable I 5K -2M -
5. V. High Resistance 1-3 50M-10'3 5% & 10%

6. V.H.F. (Rods & Discs) 1/10-I 10-1K 1% & 2%

WIREWOUND
4. Rheostats 4-500 10-80K -
9. Sliders 3-15 10-16K -
8. Vitreous 3-500 I -150K 1% 2% 5%

7. Cemented 1-15 1-25K 5% & 10%

 The ubiquitous blue (I%) grey (2%) "HISTABS'

Do you KNOW
THAT the Sub -miniature I/30th watt unit (2) is probably the smallest

production Resistor made.

THAT almost non -inductive Resistors in cracked carbon are available up to
20 watts rating.

6 Y E e
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These photocells give you

the simplest photo -electric
control possible
Photo -electric control with the Mullard ORP1 1 and
ORP90 cadmium sulphide cells is the simplest
possible because a photocell and relay form the
complete circuit.
The unusual combination of high current capacity
and extreme sensitivity of these Mullard cells enables
robust relays to be operated direct-amplifiers are
unnecessary.
Both cells can be operated from either a.c. or d.c.
supplies, they are inherently rugged and have a wide
range of applications in industry.
The usable response extends through the entire
visible spectrum to the near infra -red.
The ORP11 differs from the ORP90 chiefly in being
" end -viewing " and having a somewhat smaller
photocathode area. This type of photocell is made
available to simplify mounting problems en-
countered in certain applications-particularly in
flame failure detectors in oil fired furnaces.
Data sheets giving further information are readily
available from the address below.

ABRIDGED DATA

ORP I I ORP 90

Required direction of incident light End -on Side -on

Area of photo -element 1.25 sq. cm. 2.9 sq. cm.

Average cell current at soy d.c.,
5 foot candles and lamp colour
temperature 2.700°K.

6mA 6mA

Maximum ultimate dark current
at 100V d.c. 5 µA <2.5 /AA

Maximum cell dissipation at 25°C. 200 m W 600 rrilir

response Same for both cells-
seeSpectral curve.

Mullard Limited

Mullard House, Torrington Place, London,W.C.I

Telephone: Langham 6633

nao
tor
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Mullard

GOVERNMENT AND
INDUSTRIAL VALVE DIVISION
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emkonductors

The Semiconductors range of H.F./V.H.F. transistors allows complete transistorisation
of all communications receivers operating up to 200Mc/s, radar and navigational
equipment 1.F. amplifiers, and low-level video stages. For mobile transmitters, special
techniques allow power outputs as high as 100mW to be obtained up to 70Mc/s.

Data sheets and Application notes are available for the whole range together with
immediate assistance in your Application problems.

Surface
Barrier

TYPE DESCRIPTION

SB345

SB346

SB087

5V10mA 20mW at 25°C
General purpose R.F., I.F., video
amplifier or oscillator to I5Mc/s.
R.F. or I.F. amplifier for use up
to 25Mc/s.
R.F. or I.F. amplifier to 40Mc/s.

TYPICAL POWER GAINS
imc/s 5r -cis 10Mcls 20Mcis

32dB

32dB

32dB

25dB

29dB

32dB

I8dB

23dB

26dB

27dB

20dB

Micro
Allo MA393

6V50mA 30mW at 25°C
High -gain high frequehcy transistor particularly suited to video
amplifier applications; gain x bandwidth (Mc/s) typically 100Mc/s.

Micro
Alloy
Diffused

2N499

2N500

2N502

2N503

2N504

15V50mA 50mW at 25°C
V.H.F. oscillator, min. R.F. power output 25mW at 100Mc/s.

V.H.F. oscillator, min. R.F. power output 20mW at 200Mc/s.

V.H.F. amplifier, min. power gain 8dB at 200Mc/s.

V.H.F. amplifier, min. power gain II dB at 100Mc/s.

Video Output Amplifier, 30Vrating, gain x bandwidth (Mc/s)
typically 60Mc/s.

Silicon
Alloy SA495

25V50mA 150mW at 25°C., Tj max. 140°C.
Low saturation resistance p -n -p silicon transistor for use as R.F., I.F.,
video amplifier or oscillator up to 5Mc/s. Alpha cut-off typically 15Mc/s.

yemicenductor limited
!!!

!!!

CHENEY MANOR
SWINDON  WILTS
TELEPHONE: SWINDON 6421/4

SC.16
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More seals
than ever!

We are continually extending our range of

standard metal -to -glass seals as more and more

equipment designers realise their advantages. You

will find these Ediswan seals in such devices as:

indicating instruments, gyros, vibrators, transistors,

crystals, relays, transformers and vacuum systems.

Increasing use is being made of them in the

nuclear energy and guided weapon fields.

These metal -to -glass seals have excellent electrical

and mechanical properties with the added advantage

of being available in a wide variety of standard

designs which can be supplied promptly and

fitted easily-usually by soft soldering.

Our present range of seals embodies the latest

techniques and will almost certainly include types

suitable for your needs. If your product calls

for something out of the ordinary, let us know;

we are always ready to develop new seals to

meet special requirements where necessary.

Publication R.1843 will give you full

information about our standard range;

you are welcome to a copy.

Heard
about our

TRANSISTOR
HEADERS?

Thanks to recent big advances in our metal -to -glass
sealing techniques, increased production capacity
and highly developed systems of quality control, we
can now supply first quality transistor headers at
competitive prices. We are already supplying many
well-known transistor manufacturers. If you are
interested in cutting your transistor manufacturing
costs, ask us to quote for the type of headers you are
using and send you samples.

EDISVVAN
SIEMENS EDISON SWAN LIMITED

An A.E.I. Company.
155 Charing Cross Road, London, W.0 2. Tel: Gpirard 8660.

CRC t6/2
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PRESENTING

HEWLETT-PACKARD

524D

ELECTRONIC

COUNTER

New 8 - decade numerical readout !

New 5/108 per week stability!

SPECIFICATIONS
(Basic 424D without plug -ins)

Frequency:
Range: 10 cps to 10.1 Mc.
Gate Time: 0.001, 0.01, 0.1, I, 10 secs or

manual

Accuracy: ± I count + 0.000005%
Reads in: KC. Automatic decimal

Period:
Range: 0 cps to 10 KC
Gate Time: I or 10 cycles of unknown
Accuracy: ± 0.3% (I period)

± 0.03% (10 period average)
Stan. Freq. Counted: 10 cps, I KC, 100 KC,

or 10 MC, or external
Reads in: Secs., msec, µsec

General:
Registration: 8 places (99,999,999 max.)
Stability: 5/100,000,000. May be standard-

ized with WWV or external 100 KC or I

MC primary standard.
Display Time: Variable 0.1 to 10 secs; or

' Hold '
Input Voltage: I v min, 1.5 v peak. Rise

time 0.2 seconds, max.
Input Impedance: Approx. I megohm: 40

µpf shunt.

plus all these frequency and time measuring advantages
Direct, instantaneous, automatic readings

Frequency coverage 10 cps to 220 MC
(with plug-in units)

Time interval 1 µsec to 100 days
Resolution 0.1 Ilsec.

High sensitivity, high impedance
No calculation or interpolation

New convenience of uniform 8 -decade numerical readout without meters-
new 5 parts in 108 stability simplifying standards and other microwave
measurements-this is the capsule story of the new -hp- 524D Electronic
Counter.

Electrically similar to the widely used -hp- 524B Counter, the new 524D
provides for full frequency measurements from 10 cps to 10 MC and period
measurements from 0 cps to 10 MC. Low cost plug-in units extend
frequency measuring range to 220 MC, permit period measurements of over
10,000 periods, and increase sensitivity for precise measurement of weak
signals. Still another plug-in provides for time measurements from 1 µsec
to 100 days with 0.1 Aisec resolution. When used with -hp- 540A Transfer
Oscillator, the 524D will measure accurately to 12 KMC. For complete
details, write or call your -hp- representative; or write direct.

HEWLETT-PACKARD COMPANY
Represented by

LIVINGSTON LABORATORIES LTD,
RETCAR STREET  LONDON N.I9
Telephone: Archway 6151
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Digital
Voltmeter

An article in the May issue of Electronic & Radio Engineer

describes a digital decade voltmeter which, unlike the moving -

pointer types, provides a visual display of voltage measurements in

decimal form. Besides featuring high operating speed and very

high input impedance, the instrument is capable of measuring up

to 10 V with an accuracy of ± 0.02%.

Original articles by leading authorities are a
prominent feature of ELECTRONIC & RADIO
ENGINEER. Regular readership will keep you
in constant touch with progress in the entire
field of electronics, radio and television.

POST THIS COUPON TODAY

ARTICLES

IN THE JUNE

ISSUE INCLUDE

0 I

GSIO

Square -Wave Generators

of generators of square waves and pulses and is
illustrated by examples drawn from current
commercial practice.

Transistorized Pulse Amplifier
The design of a high-speed transistorized pulse
amplifier is described. The circuit employs
high -frequency drift transistors of a type
specially developed for switching applications.
ALSO
The unique monthly Abstracts and Refer-
ences feature compiled by the Radio Research
Organization of the Department of Scientific
and Industrial Research.

ELECTRONIC &

RADIO ENGINEER
TO: ILIFFE & SONS LTD., DORSET HOUSE STAMFORD STREET, LONDON, S.E.I.

Please enter my name as a subscriber to :- ELECTRONIC & RADIO ENGINEER for 12 months commencing with the June issue,
I enclose remittance f2 .9 .0 (U.S.A. and Canada $7.50)

NAME

ADDRESS

DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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SSU-1

USP-I

S-88

D -X 40U

5-88 HI -F1 STEREO AMPLIFIER K1T-425/5/6
This amplifier gives 16 watts output (8 per channel with 0.1 per cent. distortion at
6 watts 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 ultra -linear push-pull output.

5-33, 6 WATTS STEREO AMPLIFIER KIT -411/8/ -
Produced for those wanting a versatile high -quality self-contained STEREO/
MONAURAL Amplifier with adequate output for an average or large living room-or
with which to convert a favourite (monaural) radiogram into a stereo -radiogram, for
the smallest possible outlay, this easy -to -build S-33 is unquestionably the ideal and
logical choice. 3 watts per channel; 0.3% distortion at 2.5 w/chnl.; 20 dB N.F.B.,
Inputs for Radio (or Tape) and Gram, Stereo or Monaural; Ganged controls. Sensitivity
100 mV.

UXR-I TRANSISTOR PORTABLE KIT -416/18/6
This model is presented in elegant real hide case with tasteful gold relief. It can be
assembled in 4 to 6 hours and you have a set in the top flight of the 25-30 guinea class.
It has pre -aligned I.F. transformers, printed circuit and a 7in. high -flux speaker.

DX -40U " HAM " TRANSMITTER KIT-L29/10/-
This 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. interference.

O-I2U 51N. OSCILLOSCOPE KIT-L34/15/-
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., +1.5 dB. -5 dB.,
sensitivity 10 mV. per cm. at I kc. Horizontal frequency I c/s. to over 400 kc. (±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 48 -page Instruction Manual.

V -7A VALVE VOLTMETER KIT -413
The world's most popular valve voltmeter, with printed circuit and I per cent. precision
resistors to ensure consistent laboratory performance. It has 7 voltage ranges measuring
d.c. volts to 1,500 and a.c. to 1,500 r.m.s. and 4,000 peak to peak. Resistance
measurements from 0.1 ohm to 1,000 M ohms with internal battery. Input impedance
is 11 megohms and dB measurement has a centre -zero scale. Complete with test
prods, leads and battery.

SSU-1 HI-FI SPEAKER SYSTEM -410/5/6
Ducted -port bass reflex cabinet "in the white". Twin speakers. With legs 111.12.6.

AG -9U AUDIO SIGNAL GENERATOR -419/3/-
10 c/s to 100 Kc/s., switch selected. Distortion less than 0.1%. 10 V. sine wave
output. Measures volts and dB's.

C -3U RESISTANCE -CAPACITANCE BRIDGE-a/19/6
Polarised 5-450 V. D.C. Measures power factor, capacity 10 pF. to 1,000 mfd., and
resistance 100c2 to 5 Megohms. Safety switch provided.

V.7A

U

C-3 U

AG -9U

U XR-I

VF-IU VARIABLE FREQUENCY OSCILLATOR -410/12i- USP-I STEREO -HEAD BOOSTER-£S/19/6
For all Amateur Bands, 160-10 metres. Ideal for Heathkit DX -40U and similar trans-
mitters. Price less valves L8/19/6.

UJR-I DUAL WAVE TRANSISTOR RADIO-E2/16/6
This sensitive selective set is a fine introduction to electronics for any youngster. A
fine present from Father!

DEFERRED PAYMENT AVAILABLE.

PRICES INCLUDE FREE DELIVERY U.K.

*FREE ON REQUEST!
WOULD YOU LIKE US TO
SEND YOU A COPY OF OUR
(BRITISH) HEATHKIT CATALOGUE?

This low input Hi-Fi Stereo Head Booster supplies a long -
felt need for low -mass pick-ups such as Decca. Input
2 mV to 20 mV. Output adjustable from 20 mV to 2 V.
40-20,000 c/s. Negligible distortion.

ENJOY BUILDING YOUR MODEL
AND SAVE MONEY.

DAYSTROM LTD.
DEPT. W.W.6 GLOUCESTER - ENGLAND

A member of the Day..rrom Group

MANUFACTURERS OF THE WORLD'S
LARGEST -SELLING ELECTRONIC KIT -SETS
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Hermetic Sealing
STEATITE & PORCELAIN
NICKEL METALLISI NG
Quality Approved (Joint Service R.C.S.C.)
WILL MEET THE MOST EXACTING REQUIREMENTS

Perfect Terminations
-made readily without special precautions by

semi -skilled labour, employing simple hand

soldering methods, R.F. Heating,

Hot Plate, Tunnel Oven or similar

mass production methods.

METALLISED
BUSHES

STANDARD RANGE

Shouldered, Tubular, Conical, Disc
and multi seals are included, assembled
with stems if preferred.
SEND FOR CATALOGUE No. 47

TECHNICAL SERVICE

Always available, do not hesitate to
consult us. Samples for test will be
supplied on request.

STEATITE & PORCELAIN PRODUCTS LTD.
STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport

SP1 oo
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COMPONENTS

GROUP

the name to remember for

INDUSTRIAL TYPE
TRANSISTORS
BIDIRECTIONAL GERMANIUM TRANSISTORS

(Effectively symmetrical in significant parameters)

TYPES TK 20 B, TK 25 B
For high frequency switching circuits (8 Mc/s and
above with the TK 25 B), or small signal amplifi-
cation.

TYPES TK 21 B, TK 24 B
For intermediate frequency, high voltage switching
circuits, or small signal amplification.

ASYMMETRICAL:GERMANIUM TRANSISTORS

TYPE TK 23 A
For general purpose low and intermediate
frequency applications, and telephone and tele-
graph carrier systems.
TYPE TK 40 A
For audio and Intermediate frequency oscillators
and amplifiers requiring high gain and a power
output of several hundred miliiwatts.

SILICON TRANSISTORS

TYPES TK 70 A, TK 71 A
For amplification, switching and control In
extremes of ambient temperature; and having
excellent saturation characteristics at high col-
lector currents, unusual in silicon transistors.

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

TRANSISTOR DIVISION: FOOTSCRAY  SIDCUP KENT
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CHOOSING YOUR SOUND
Selecting a loudspeaker by audition is the most difficult
problem confronting the purchaser of high quality equipment
as it is necessary to differentiate the sound heard into two
components-that due to the programme and that due to the
speaker. The following procedure, whilst being by no means
exhaustive, will help to ensure that the choice is the correct
one to give the maximum musical pleasure in the years to come.

POINTERS FOR YOU TO FOLLOW

Not more than four loudspeakers
should be tested at one time in
order to avoid confusion and the
listener should be symmetrically
seated in relation to the loud-
speakers.
Ask your dealer to feed a clean
programme to one of the loud-
speakers with all amplifier controls
level. A good local studio VHF
transmission is best for this test as
very few records can be played on
wide range speakers without some
degree of filtering.
Adjust the volume level to give the
correct perspective for the pro-
gramme. (i.e., so that the volume is
commensurate with the impression
of distance in the programme.)
Listen to each loudspeaker in turn.
In professional listening tests the
greatest care is taken to pre-set the
relative power fed to each loud-
speaker as it is very important that
they all operate at the same appa-
rent loudness. If your dealer is not
fitted up with this facility, then heor you will have to adjust the
volume by hand-as accurately as
possible.

Try to decide which loudspeaker is
the most natural. Beware of sensa-
tionalism or "gimmick" balances.
If the sound is sensational, make
sure it is the music that is sensa-
tional and not the loudspeaker.

Next take a modern recording or
recordings of your choice (as sensa-
tional as you like this time). Using
the loudspeaker previously selectedas the most natural, play the
recording and adjust the filters to
reproduce the maximum quality
inherent in the recording. With
these same settings refer back to
the other loudspeakers to see that
the one selected in the first test
remains the best in the second test.

Should there still be doubt, try
changing the relative positions of
the loudspeakers in the room.

There are of course additional tests
which should be made-adequate
power output-adequate dispersion,
etc. Best of all-but unfortunately
seldom possible-is to borrow the
speaker of your choice from a friend
and try it at home.

The fact that the QUAD electrostatic shows up as first choice under these
conditions does not invalidate the test procedure. It may be recommended
for loudspeakers of all types, shapes and sizes.

for the closest approach to the original sound

ACOUSTICAL MANUFACTURING COMPANY LTD
HUNTINGDON, HUNTS. Telephone: HUNTINGDON 361
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RADIOrrTUBES
EXPORT ONLY

2000 types of both receiving and transmitting tubes in stock

In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is A.R.B. approved.

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 LISSON GROVE,

LONDON N.W.1.
Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London
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HIGH TOP RESPONSE
The ability to capture and reproduce sounds of extremely high
register-even beyond the limits of human hearing, that is what is
meant by High Top Response. This the bat can do-and so can
MASTERTAPE, recording and playing back every sound with the
utmost clarity, in a way that must be heard to be believed. High
top response also means that MASTERTAPE can record efficiently
at lower speeds with maximum possible brilliance.

MASTERTAPE IN THE NEWS ! Mastertape is now supplied for use
with the British Communications Corporation Limited Mars Recorder
in Service with the United States Air Force.

Attractive idea tape
Storage. Stoutly bound
book containers in red,

block and gold, with
transfer numerals, holding

two 7in. reels of tape.
Price 7/6. Bookrack to

hold six books, 17/6.
Set of 6 books and rack

62/6

Mastertape
MAGNETIC RECORDING TAPE BY
MSS RECORDING CO. LTD. Colnbrook, Bucks.

Telephone: Colnbrook 2431.

Showroom and Studio
21, Bloomsbury Street, London, W.C.I.

Telephone: MUSeum 1600.
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The 4300 range of carbon film resistors is
available where a reliable high stability close
tolerance resistor is required for use in critical
circuits.

The range comprises five main groups -
1/10W., 1/4W., 1/2W., 3/4W., and 1W. Within the
limits listed below resistors are available in
all preferred values. Other values can be
supplied to Order.

/
/4

//,
/ / // / //

/ //// I

4300 range of
High Stability Carbon

Film Resistors

/ /
/ z/// /

////////

WATT- RESISTANCE 10 to TSNI S2 ± 1%

(approved to RC2.D of RCSI I2 Issue 2 from 100 to IMO)

WATT -RESISTANCE 43 to 4"7M.11 -4- 1%

(approved to RC2.E of RCS 112 issue 2 from Ion to IMO)

COMPONENTS

GROUP
Registered Office: Connaught House, Aldwych, London, W.C.2

EDINBURGH WAY HARLOW ESSEX

Send

for
Leaflet
No.

MFI104

Standard Telephones and Cables Limited
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joint responsibility...
To rely on Enthoven for all your soldering requirements is a policy
that will take a load off your shoulders ...

Superspeed and Superspeed 'XX' cored solders are un-
equalled for general assembly work on radio, television,
electronic and telecommunication equipment:

..........

Enthoven preforms, such as cored solder washers,
rings and pellets, are available or can be designed to
meet the precision requirements of the most advanced
manufacturing techniques:

Enthoven aluminium cored solder is the perfect medium for
soldering aluminium to aluminium - or aluminium to copper,
tinned copper, tinned and silver-plated brass and most other
non-ferrous metals:

ENTHOVEN*
SOLDER PRODUCTS
The comprehensive Enthoven range of solder
products comprises cored solder wire, solid solders,
materials for soldering aluminium and for the
processing of printed circuits, fluxes of all kinds,
standard and special preforms and many other
special-purpose products. For technical information
on all these items please send today for your copy
of "Enthoven Solder Products" - or for more de-
tailed technical literature on any soldering material
In which you are specifically interested.

ENTHOVEN SOLDERS LIMITED
Sales Office & Works: Upper Ordnance Wharf, Rotherhithe Street,
London, S.E.16. Telephone: BERmondsey 2014

Head Office: Dominion Buildings, South Place, London, E.C.2.
Telephone: MONarch 0391
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Light alloy \
secondary:,
surface gas -to- \ 
air heat ex-
changer produced
by aluminium
flux bath brazing

We are specialists in heat exchange, heat insu-
lation, and all types of brazing and welding

is the answer

FINE GAUGE ALUMINIUM and its alloys can be satis-
factorily joined-in the flux bath. In fact, the flux bath
makes possible joints, and therefore components, that
cannot be produced by any other method. Consider
these points.

1. Heating in the liquid flux is
uniform. This eliminates all but
the barest minimum of distortion
and makes it possible to join
metal as fine as 0.006in.

2. Any number of inaccessible
joints can be designed with
complete confidence.

These two simple statements reveal a whole new
field of opportunity for designing in aluminium and
aluminium alloys-but, naturally, a certain ' know-
how ' is required.

We have this ' know-how.' If you are interested
in using it, please consult us. We shall be equally
happy either to design for you or co-operate with
your own designers.

Delaney .allay LTD

VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2

Telephone GLAchatone 2201
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THE s

BEST
VALVES

FOR RADAR
The English Electric Valve Company supply a complete
range of electronic valves for radar. Magnetrons, thyratrons,
klystrons and rectifiers are among the different types manu-
factured, and users and others interested are invited to write
to the company for further details. A few typical examples

are shown below.

THYRATRON 5C22/HT4 I 5

A hydrogen -filled pulse mod-
ulator triode designed to
discharge pulse forming net-
works in high power, high
voltage pulse generators.
Short deionisation time and
low jitter provide for precise
triggering at high repetition
frequencies. A very full range
of types is available.

HARD -VALVE MODULATOR
C I 133/4PR60A

This valve meets all the
requirements of military and
commercial specifications
with the additional advantage
of smaller bulk. Conditioning
at 30kV and rigorous testing
ensure thoroughly reliable
operation right up to the
maximum peak anode vol-
tage and current ratings of
25kV, 18A.

MAGNETRON 2J42

Full details of this magnetron
and others in the EEV range,
which is the widest in Europe,
will be sent on request.
Magnetrons can be supplied
packaged or unpackaged
with peak output powers
from 5kW to 5MW.

ENGLISH ELECTRIC VALVE CO. LTD.

KLYSTRONS

The full range
of klystrons
produced by

EEV contains
types which

operate into Standard X -Band
British Waveguide and others which use
Standard Waveguide 16. The frequency
coverage can be varied within certain
limits to meet the requirements of

equipment designers. All valves
are supplied with integral
resonant cavity.

Chelmsford, England
Telephone: Chelmsford 3491
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CATHODE RAY TUBE PUMPING

The most modern Pumping Unit manufactured. Can be used singly, 3 -position auto-
matic straight line, multi -stage rotary from 6 -positions upwards, as shown.

* Safety Switch cuts out vapour pump and
Isolation Valve should the tube leak.

* Thermal Switch cuts off Isolation Valve
and Pump Heater should the water
supply fail.

oCftee,

G, CO..

Our Engineers are available to help you, to lay out
and to install the required Machinery and our
Technical Dept. will assist you in any problems you
might encounter in this field.

For the Reconditioning of C.R.T.s we supply the
complete Outfit as an additional Service to our
customers. This equipment can only be purchased
with our Pumping Units and is not available for
sale on its own.

* Vacuum Reading of tube before seal off,
and for checking the Pumping System
after refilling.

* Indicating Lamps on all Switches for
visual notice should cut-outs occur.

* Seal Off movement spring assisted. On

Multiple Units electric seal -off optional.

* We can supply all Auxiliary Equipment
for the reconditioning of C.R.T.s.

* Demonstrations of completed equipment.

* Full Service facilities always available.

The Machines are designed to give the maximum protection to themselves and to the goods they produce.
We design, manufacture and supply Vacuum Machinery to Major Companies in Gt. Britain and Overseas.

VACWELL ENG. CO., LTD
WILLOW LANE MITCHAM, SURREY Phone M1Tcham 8211 (3 lines)
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Capacitance List
± 25% Number

97 - a unique, vibration and acceleration
resistant capacitor

JointCat.S Service
No.i

Style
Pact. Size

Ref.

0.1
0.25
0.5
1

2

200 volts D.C. Working

B5000KZ 5910-99-011-9827
B5010KZ 5910-99-011-9830
B5020KZ 5910-99-011-9833
B5030KZ 5910-99-011-9836
B5040 KZ 5910-99-011-9839

CPM4-G
CPM4-1-1
CPM4-J
CPM4-K
CPM 4-N

0.05
0.1
0.25
0.5

2

250 volts D.C. Working

B5050KZ 5910-99-011-9825
B5060KZ 5910-99-011-9828
B5070KZ 5910-99-011-9831
B5080KZ 5910-99-011-9834
B5090 KZ 5910-99-011-9837
B5100K Z 5910-99-011-9840

CPM4-G
CPM4-H
CPM4-J
CPM 4-K
CPM4-L
CPM4-P

0.05
0.1
0.25
0.5
1

N.

400 volts D.C. Working

B5110KZ
B5120KZ
B5130KZ
B5 I 40KZ
B5150KZ

5910-99-011-9826
5910-99-011-9829
5910-99-011-9832
5910-99-011-9835
5910-99-011-9838

CPM4-H
CPM41
CPM4-K
CPM4-M
CPM4-P

A. H. HUNT (Capacitors) LTD.
Factories also in Essex, Surrey and North Wales

It's the W197 capacitor, by Hunts-
the only High Capacitance Miniature
Metallised Paper Capacitor with
Joint Services approval to Humidity
Class H1 and Temperature Category
55/100.

The special construction of Type
W197 produces a solid mass, strongly
resistant to vibration and conditions
of high acceleration. Together with
Type W9'7, already well proven, it
provides a capacitance range from
50pf to 21.5'.
Full details freely available on request.

WANDSWORTHLONDONS.W.18
Tel: VANdyke 6464
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with this TRANSISTORIZED
TIME & FREQUENCY

MEASURING EQUIPMENT

Type TSA 53

 Frequency measurement up to 100 kc/s.

 Period measurement from 0.0001 c/s to 10 kis.

 Time measurement of any event from1/10,000th
of a second to 11i days.

 Random pulse counting up to 100 K.p.p.s.

 Self -checking on the six output frequencies.

 Facility for printer operation.

 Variable display time, to 6 seconds or infinite.

 0.1 second, 1 second and 10 seconds sampling
times.

 No relays employed.

 Automatic decimal point.

 Automatic unit selection.

 Power Supply : 200/250V A.C. 60 c/s, or
12V D.C. as selected by switch at the back of
the instrument.

Electronics
V EN N ER ELECTRONICS LIMITED Kingston By -Pass, New Maiaen, burrey.

Telephone: MALden 2442 A member of the Venner Group of Companies.
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A visual indication of any type of distortion on
a radio or line teleprinter circuit is given by
A .T.E. Telegraph Distortion Measuring Equip-
ment. The T.D.M.S. 5B, which is basically a test
signal generator with variable distortion, also
provides a display on a 2i" C.R.T. derived from
a circular time base which enables distortion of
synchronous signals to be measured to an
accuracy of 1%.

The speed of incoming and outgoing signals
can also be determined. The T.D.M.S. 6B is
fitted with a C.R.T. actuated by a spiral time

rsigr ,,
zzz

z%
4

0r0 HOUSE ,
ei, AUTOINARTIC TELEPHONEL&TELECTRIC.CO. LTD,

Distortion Display

1

base with variable duration to cater for most
types of start -stop signals. Short start, long start
and random distortion can be read directly.
A circular time base, as in T.D.M.S. 5B, is also
available for use with synchronous signals.
Both 5B and 6B models are equipped for the
testing of high speed relays. Neutrality, transit
time and contact bounce characteristics are all
interpreted by traces on the C.R.T. and can be
measured. Either T.D.M.S. may be used
independently. Together they cover a complete
range of tests.

T.D.M.S. 5B
Sends an automatic test message,
or characters, or reversals at any
speed between 40-80, 140-160 bauds
with or without distortion. The
C.R.T. has a circular time base for
distortion measurements on synchronous
signals only. Weight 38 lb. 17.1 Kg.

T.D.M.S. 6B
For distortion measurements on
working circuits without interrupting
service. Each element of a start -stop
signal appears separately on a spiral
time base display. Speed 40-80, 140-160
bauds. Weight 34 lb. 15.3 Kg.

You are invited to apply for a descriptive
brochure.

T.D.M.S. 14t,./.1.1, ups, ut 1...

Telephone: TEMple Bar 9262- STROWGER WORKS, LIVERPOOL 7.

AT 14791



JUNE, 1959 WIRELESS WORLD 41

The long and the Short 1 and the 12 -feet tall

FLEXIBLE AND TWISTABLE WAVEGUIDES

GABRIEL MANUFACTURING CO. LTD.
Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333
MEMBER OF THE TECALEMIT GROUP OF COMPANIES

For Microwaves
Yes- the newest recruit to the WAVEFLEX
range of flexible waveguides is a WG 16 guide
12 feet in length, specially produced to
meet a customer's requirements.

These guides are produced under exacting
scrutiny and tested to rigorous Government
specifications. Losses due to attenuation
and Standing Wave Ratio are well within
the limits set. They are entirely suitable for
use in pressurised systems, remain stable
when bent or twisted, and are unaffected by
extremes of temperature. Power handling
characteristics are excellent, and
performance covers a broad band. "Type
approval" has been given by the Royal Radar
Establishment and by the Admiralty.

Waveflex flexible waveguides

are of three types:
Non -twistable
Flexible in the E and H planes.
Twistable
Twistable about the longitudinal axis, as well
as being flexible in the E and H planes,
and the new
Premoulded Twisted
Flexible in E and H planes with a built-in
longitudinal 'twist' which relieves strain
on end flanges.

Standard lengths range from 1 /96." to 36".
All guides can be supplied with any
standard type of flange, or special flanges
made to your design. The many short
(under 6") guides are particularly useful as
malalignment units and mechanical
decouplers.

Wherever wave transmission involves
directional change or vibration, and
movement will be encountered, WAVEFLEX
Flexible Waveguides offer the complete
solution. Present production embraces
WG 10, WG 10a, WG 15 and WG 16 but planned
extensions to other bands are already under
way. Enquiries are particularly invited for
the twistable, the premoulded twisted
and the new twistable WG 22 waveguides.
Write now for full technical details.
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HIGH POWER

OSCILLATOR/AMPLIFIER

TYPE 254

The High Power Oscillator/Amplifier is an instru-
ment which combines an L.F. oscillator operating
over the frequency range 30 c/s to 30 kc/s with a
power amplifier capable of delivering up to 150 watts
into a wide range of output impedances. The
amplifier output is monitored by means of a built-in
Voltmeter and an input socket is provided for use
with external signal sources (microphones, pick-ups,
signal generators, etc.).

A SOURCE

OF POWER

AND DRIVE

SPECIFICATION
OSCILLATOR
Frequency range: 30 c/s to 30 kc/s in 3 ranges.
Calibration accuracy: ±2% on all ranges.
AMPLIFIER
Sensitivity: 0.1 volt r.m.s. input for full output.
MAXIMUM CONTINUOUS
POWER OUTPUT (SINE WAVE):
150 watts from 50 c/s to 5 kc/s.
100 watts from 30 c/s to 10 kc/s.

50 watts from 30 c/s to 30 kc/s.

THERE'S NO END TO ITS APPLICATIONS
The instrument has a wide variety of uses of which the following are representative:-

* Power source for 40, 400, 1,600 and 2,400 c/s
equipments.

* Power Source for double voltage, double
frequency testing on transformers in
accordance with RCS.214.

* Drive ampPfier for A.C. servomotors.

* Energising source for moving coil vib-
rators.

A inmec

* Modulation amplifier for Radio Trans-
mitters.

* High Power Amplifier for Public Address
systems.

* A power source for laboratory work on
variable frequency filter response tests,
variation of magnetic amplifier perfor-
mance with frequency, etc.

* Drive for synchronous clocks

HIGH POWER OSCILLATOR/AMPLIFIERS

AIRMEC LIMITED HIGH WYCOMBE BUCKS
Telephone: High Wycombe 2060
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Way Ahead !
NEW SIX CHANNEL MILITARY VERSION

H. F. PACKSET

SIMPLE TO OPERATE -NO SPECIAL SKILL REQUIRED
PACKSET H.F. 156 TECHNICAL SPECIFICATION

Channels 1-3: 2.5-4.5 Mc/s.
Channels 4-6: 4.5-7.5 MO.
Transmitter: C.W. or R.T.

Power output 1.5 watts
Receiver: R.T. 3JuV for 12 db signal/noise ratio

C.W. 20 db signal/ noise ratio
Power Supply: Vibratory. Two 2 volt accumulators.

BRITISH COMMUNICATIONS CORPORATION LIMITED
Second Way
Telephone Wembley 1212

Exhibition Grounds Wembley, England
Cables BeeCeeCee
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Only EIMAC gives you ceramic "extras"
in more than 40 tube types

asi i ii
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SMALLER SIZE

VIBRATION SURVIVAL

EXTREME HEAT SURVIVAL

IMPACT SURVIVAL

EXACT DIMENSIONAL UNIFORMITY

LOWER DIELECTRIC LOSS

Write for literature on these incomparable ceramic reflex and
amplifier klystrons, negative grid and travelling wave tubes.

EITEL-McCULLOUGH, INC.SAN CARLOS, CALIFORNIA.
&mete 90t4e with ceramic tubes that can take it

Cable address
EIMAC

ii San Carlos
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Here, within this one mod-
estly priced instrument, are the
essential facilities and the essen-
tial accuracy demanded for ser-
vicing radio and television
receivers on bands I, II and III.
But more than that, its excellent
specification and wide range make
the 63 FM/AM a valuable instrument
for the electronic development labora-
tory. net price in U.K.

X85

e from 75 Mcis to 230 MO

III

MODEL 63 FM/ AM
SIGNAL GENERATOR

to be sure!

Full technical details in leaflet W/36, available on request.

ildvance COMPONENTS LIMITED  ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE. HAINAULT 4444
GD23
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Engineering

TRIPLE EXTRUSION
OF PTFE ROD

JUNE, 1959

Every Company-and individual engineer-contemplating the
use of PTFE* should send for a copy of our booklet entitled
" PTFE ENGINEERING ".

We were one of the first companies to process this unique
material, and equally we were one of the first companies to
develop methods of machining and otherwise fashioning it
into a multitude of component forms.

Today we produce it in its raw material forms in very large
quantities, and we have supplied many thousands of PTFE
components to the electrical and allied industries.

Whether you require to buy PTFE in order to transform
it into component forms in your own works, or whether
you wish to buy small or large numbers of PTFE com-
ponents, we should welcome your enquiries, and you
would find advantage in utilising our accumulated
resources of "know how" and experience in handling the
material.

* PTFE (Polytetrafluoroethylene)-the basic polymer Is
manufactured in this country by I.C.I. Ltd., under
the trade name "FLUON ".

ISSUED BY THE PTFE ENGINEERING DIVISION OF
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A COMPREHENSIVE RANGE OF

e ",free4&

Above: 2" square moving coil voltmeter

SPECIFICATIONS B.S. 89-1954 and other
International Specifications.

TYPES

Moving coil for D.C. applications.
Rectifier moving coil for
A.F. applications.
Thermo -couple operated moving
coil for R.F. applications.

SIZES

Square: 2", 21-' and 34" nominal
scale length.
Round: 24" and 34" nominal
scale length.
Rectangular: 5" x 6" or 3" x 4"
nominal case size.

Design registrations pending.

wiIiIl'11111,111111

ul

* DESIGNED TO HARMONISE WITH
ALL MODERN ELECTRONIC EQUIPMENT

* FIXINGS CONFORM TO ACCEPTED PRACTICE

* PRICES ARE HIGHLY COMPETITIVE

For utmost reliability all 'ENGLISH ELEcriuc' miniature
instruments have been designed with a higher -than -normal
torque/weight ratio in combination with lower power
consumption. All types have been successfully subjected
to the following tests:
RESISTANCE TO IMPACT SHOCK OF 200g in
any plane.
VIBRATION FATIGUE TEST-two million cycles at
peak resonant frequency.
OSCILLATORY TEST-up to one million operations.

Above: 3"x 4" rectangular absorption
watt meter

Left: 21,- round moving coil microammeter

Over 50 standard ranges in any of the
seven case types.

Delivery ex stock for standard ranges.

Non-standard ranges to customer's
specification within 21 days.

Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford.

'ENGLISH ELECTRIC'
THE ENGLISH ELECTRLC COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2

Meter, Relay and Instrument Division, Stafford
WORKS: STAFFORD. PRESTON. RUGBY. BRADFORD  LIVIRPOOL  CCRINGTON

NS.43A.
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LOUD -SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON  ENGLAND

TELEPHONE : 22241/213/4 CABLES : AUDIO

__--------
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The
simplest way

to stabilize
voltage...

350, 400. 600, 800, 1000
1200, 1400, 1600, 1800, 2000

Minimum currents range from SAA to 50µA,
maximum currents range from 50,AA to 2mA, according to type.

Please write for further information to-
The M-0 Valve Co. Ltd., Brook Green, Hammersmith, London, W.6
Makers of G.E.C. high grade radio valves and cathode ray tubes

A subsidiary of The General Electric Co. Ltd.
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The TF Scat) is the latest addition to the Marconi family of
precision a.m. generators. With a frequency range of lc) to 47o
Mc/s, its salient features include superfine tuning with crystal
checking, and oscillator 1.t. regulation for maximum stability.
Spurious f.m. is less than ooot% of carrier frequency, and its
high -quality so -ohm output has a v.s.w.r. better than I.2.
Carrier level is continuously variable from cot p,\T tot volt and is
stabilized by an automatic level control system. Sinewave a.m. up
to 9o% may be applied both internally and externally; pulse
modulation may be applied externally in the p.r.f. range 5o c/s to
5o kc/s.

Full details will be gladly sent on request-please ask for leaflet Gz42

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!
London and the South : Midlands : North':

Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23125 Station Square, Harrogate
Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455

Export Department: Marconi Instruments Ltd., St. Albans, Herts. Telephone: St Albans 56161
TC IC
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......and now
A 4 SPEAKER SYSTEM FROM WHARFEDALE

THE W4
With Independent mid -range and treble controls
to facilitate stereo operation with different
speakers.

The W4 is a new 4 -speaker system designed for
stereo use in conjunction with an existing 9 cu. ft.
corner 3 -speaker system or in pairs where iden-
tical speakers are required. It also gives superb
results on single channel input.

Although primarily a corner design, it can be used
along a wall side if required, since it is completely

enclosed at the rear. The design is based on the

Wharfedale 12in. linear suspension unit type
WLS/12 which gives pure bass down to 30 c/s,
as shown by the waveform at 4 watts input.

A half section three way network is fitted crossing
over at 400 c/s to a pair of 5in. units in parallel
A Super 3 is used for the extreme treble. The

treble units are arranged for omni-directional
radiation, giving the effect of a broad sound

source in keeping with the large three -speaker
corner system. The similarity of treble radiation
ensures good balance when the latter is used in
the opposite channel on stereo.

Other compact speaker systems are the
W2

Cabinet 231" x 14" x 12"
Price (29 . 10 .0 tax free

W3
Cabinet 28" x 14" x 12"
Price £39 .10 .0 tax free

Descriptive folder on all 3 models available free on request.

Waveform of output at 30 cis
with 4 watts input

Specification of the W4

Size 35in. x 24in. x I2in. Weight 651b. complete.
Impedance IS ohms.
Max. input 15 watts.
Price in whitewood £47 -5 - 0.
Veneered and polished £49 - 1O - 0.
Choice of Walnut, Oak and Mahogany veneers.
Tropical model can be supplied at MCP- extra.

Telephone : Idle 1235/6. Telegrams :  Wharfdel,' Idle, Bradford

Wharfedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS
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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 9i" x x 16}'. (24 x 25 x
42 cm.).

* Features an 8i" (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.).

it 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
--r

TYPE 2823

LIGHT

COMPACT

RELIABLE

...at an exceptionally
LOW PRICE

..0//
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The most brilliant disc or tape recording is wasted unless it can
be brilliantly reproduced. The thousands of Hi-Fi enthusiasts
who visited the 1958 Radio Show were most impressed by the
results achieved with the new BTH equipment. Designed by
Mr. James Moir, M.I.E.E., the control unit and amplifier give
entirely new standards of stereophonic or single -channel repro-
duction. Behind this achievement is 30 years' BTH experience
in building the highest quality sound reproduction equipment for
cinemas and public buildings. At the Festival of Britain in 1951,
it was BTH who first introduced the public to stereophonic sound.

THESE FEATURES ARE UNIQUE
Infinitely -variable cut-off constant -slope filter provides the
best adjustment for individual records or radio programmes.
High sensitivity inputs available for direct connection to tape
head or pick-up without the need for additional pre-
amplifiers. Separate low sensitivity inputs for disc or tape
also provided. Printed circuits ensure reliability and neglig-
ible background noise. Output is 20 watts with very low
harmonic and intermodulation distortion at full power.
Built-in compensation for disc and tape recording charac-
teristics is automatically selected by the input switch.
The amplifier covers the entire audio frequency range and
has separate bass and treble controls.

A range of matching loudspeakers is also available.

SEND FOR DESCRIPTIVE LITERATURE
Control Panel and Amplifier £42 AVAILABLE DIRECT FROM STOCK

HEAR 1T -AND YOU'LL CHOOSE BTH

BTH SOUND EQUIPMENT LTD
CROWN HOUSE, ALDWYCH, W.C.2

A5313
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Take an outstanding amplifier...double it...and you have

the finest instrument of its kind available today

DOUBLE

10 WATT

STEREO

AMPLIFIER

HIGH FIDELITY IS A
SPECIALIST BUSINESS

Meticulous attention is paid to every detail.
Exacting performance tests are carried out at
every stage. Hand -finishing is by experts. The
result is a range of instruments which are
among the finest availablein their powerrating.

MODEL HFS20 (CHASSIS)
MODEL HFS2OM (CASED)

TECHNICAL SPECIFICATION PER CHANNEL

PRE AMPLIFIER

Sensitivities P.U. 7 my. Tape 100 mV. Radio 100 mV. Tape record output 300
mV at above specified input sensitivities.
Hum and Noise P.U. -55 db. Tape -60 db. Radio -60 db.
Frequency Response Tape 20 to 20000 cycles ± 1L db. Radio 20 to 20000 cycles ±
11 db. P.U. Within 1# db of published relay curves.
Channel Separation between -40 db and -50 db overall.
Controls Volume: Continuously variable. Bass: + 10 db to - 15 db at 50 cycles.
Treble: + 10 db to - 15 db at 10000 cycles. Balance: Variation of 6 db per
channel. Illuminated Push/Push on/off switch.
Selector Switch 5 Position: Tape. Radio. 78 (all 78 records). L.P.O. (Pre 1955
recordings) L.P.N. (Recordings to R.I.A.A.).
Output 0.2 V into 100K for above stated input sensitivities.
Pick-up matching by "Dialomatic" compensation.
Control panel is identical in size and finish to the Mozart FM Tuner.

MAIN AMPLIFIER

Sensitivity 0.2 V.
Output 10 watts per channel.
Distortion 0.3% total harmonic at 9 watts.
L.F. Power Output 8 watts at 40 cps
Loudspeaker Impedance 4. B. and 15 ohms (with phase reverse switch).
Damping Factor 30.
Hum and Noise -70 DB with 100K input impedance.
Frequency Response 10-50.000 cycles ± 2 db.
Negative Feedback 27 db (in 3 loops).
Total Power Consumption 110 VA.
Mains 200 V to 250 V AC 60 cycles. 110 V to 120 V AC 60 c.p.s. (Export model)

PYE HIGH FIDELITY SYSTEMS
Tecnico I td., Deutsche Pye G.m.b.H., Svenska Pye A.B. Pye Limited, Pye Corporation
Sydney, Australia.

Pye Limited, Auckland,
C.I. New Zealand.

Berlin-Zehkndorf-
West,
Roonstrasse 2,
Germany.

Landsvagen 47,
Sundbyberg, Sweden.

Pye (Ireland) Ltd.,
Dublin, Eire.

Mexico City.

Pye (Canada) Ltd.,
Northline Road,
Toronto.

o America,
r149 Raritan Avenue,
Highland Park,
New Jersey, U.S.A.

PYE LIMITED, HIGH FIDELITY DIVISION, FAIRVIEW ROAD, LONDON, S.W.I4
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Insulated
Instrument
Wire Conforming to Sections B & C

of Specification EL1930, M.O.S. (Air)

Siemens Ediswan PTFE insulated instrument wire, developed for certain highly

specialised services, has a wide potential field of application in modern

electronic engineering. The physical and electrical properties of PTFE make it the

best material available wherever the emphasis is on performance

and complete stability. In brief, PTFE has these advantages :

 Stable at all temperatures from -75°C to +250°C
 High dielectric strength
 Low dielectric constant
 High resistance to corrosives and solvents

 Non -chafing and self-lubricating
 Available in 11 colours
 Non -adhesive

PTFE is extremely difficult to form, but we have considerable pioneering

experience in its processing and fabrication. As a result we are able to produce

PTFE insulation by extrusion with concentricity guaranteed to close limits.

We are anxious to extend the uses of this wire and will gladly supply

interested manufacturers with samples for them to test. If we can help you with

information on the use of PTFE in any shape or form, please let us know.

s M

CEDs

Send your enquiry to :
SIEMENS EDISON SWAN LIMITED An A.E.I. Company

PTFE SECTION (PD17)
155 Charing Cross Road, London WC2
Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London

CRC 17/17
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% 11

TARGET
TELCON METALS

AND THE DE HAVILLAND
FIRESTREAK

We are proud to be associated with DE HAVILLAND PROPELLERS LTD., in the manufacture of the FIRE -
STREAK guided missile. The majority of electronic assemblies used in this missile embrace compo-
nents which depend on our alloys -MUMETAL, RADIOMETAL and H.c.a.,- for their exacting operation.

Other Telcon alloys such as PERMENDUR, RHOMETAL and BERYLLIUM COPPER. -Cu.Be.250 (DTD.900)
are also widely used by the Aircraft Industry. We are manufacturers of super pure basic metals and
alloys for the instrument, electronic and aircraft industries. Our range includes:

SOFT MAGNETIC ALLOYS
Mumetal High permeability.
Supermumetal
Radlometal
Super Radiometal
Rhometal

Supermendur

Permendur

HCR Alloy

H.S. Alloy

Nickel Iron Alloys for cores
and laminations.

High permeability.
Cobalt -Vanadium.
Iron Alloys with high saturation
for light -weight generators and
vibration test gear.
Rectangular hysteresis Loop
Nickel -Iron Alloy for magnetic
amplifiers and reactors.
High-speed switching alloy for
computors and magnetic
amplifiers.

DUCTILE HARD MAGNETIC ALLOY
Vicalloy Permanent magnet alloy

(Cobalt -Iron -Vanadium) of ductile
and machinable quality.

BERYLLIUM COPPERS
CuBe 50, CuBe 100, CuBe 275.
CuBe 250 to Specification DTD 900.
High tensile strength, fatigue re-
sistance. and conductivity alloys.

THERMOSTATIC BIMETALS
Various grades for instrument
protection, and compensation -
overload protection of motors,
synchros and similar electrical
devices.

Most alloys are available as strip, rod, bar or wire, and enquiries
are invited for ultra -thin magnetic materials for high frequency
applications. A.I.D.. Alta., and Admiralty approved.

TELCON METALS
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
Enquiries to: Metals Division, Telcon Works. Manor Royal, Crawley, Sussex. Crawley 1560
Head Office: Mercury House, Theobalds Road. London WC1. Holborn 8711
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Are you using S.S.B?
Single Sideband HF Communication, with its advantages of increased
effective power and reduced bandwidth, used to call for such elaborate

installations that its use was confined to the large-scale communication

organisations of the world. Intensive development effort has resulted in
considerable reductions in the complexity of S.S.B. equipment, so that
reliable, simple sets can now be made available for even the smallest
communication systems.

With the object of making S.S.B. operation available to the
greatest number of users, RACAL have designed a well-balanced range
of S.S.B. transmitting and receiving equipment. The demand for the
popular TRA.55, shown in full-scale production, has demonstrated
clearly the great need for this equipment. The other members of the
series have been designed to the same policy of maximum utility and
minimum frills.

With this equipment, designed with the requirements of tomorrow

in mind, RACAL offers you the solution to your HF communication
problems today.

g 3

Brief details of the TRA.55
Radio telephone.

Frequency Channels:
Channels I & 2 -3 to 6 Mc/s.
Channels 3 & 4 -6 to 12 Mc/s.
(Channel 4 can be supplied as 75
to 15 Mc/s).
Emission:
Single (lower) sideband suppressed
carrier radio telephony.
Single sideband keyed tone.
(Carrier re-insertion is available
for pilot carrier or D.S.B. working).
Peak Envelope Power:

60 watts.
Input:
100-125 and 200-250v 40/60 c/s.
300 watts maximum.

The TRA.55B can also be supplied.
This version has switching facilities
to provide conventional D.S.B.
reception and transmission in
addition to S.S.B. working.

RACAL ENGINEERING LIMITED
Western Road, Bracknell, Berkshire. Telephone: Bracknell 941 Telegrams/Cables : RACAL BRACKNELL BEAKS
N. ENGLAND AGENT: Farnell Instruments, Ltd., Wetherby Industrial Estate, York Road, Wetherby, Yorks. Tel: Wetherby 2544
SCOTTISH AGENT: A. R. Bolton & Co., Ltd. 3A St. Vincent Street, Edinburgh. Tel: Edinburgh 32035
OVERSEAS: Agents operate in the majority of territories throughout the world.
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... a new
approach
to better
listening

ESSENTIAL DATA
NOMINAL SIZE
PEAK POWER HANDLING

CAPACITY
VOICE COIL DIAMETER
TOTAL FLUX
FREQUENCY RESPONSE
BASS RESONANCE

MPEDANCE AT 400 cis

25 watts
3'

290,000 Maxwell,
30-15,000 c's

35 cis

IS ohms

CELESTION

The COLAUDIO

provides a new incentive
to listening, creates a new real-

ism in reproduced sound, adds a new
beauty to music and the finer nuances of

speech. Combining a 15 in. direct radiator bass loud-
speaker with two direct radiator, pressure -type high fre-
quency reproducers in column form, the COLAUDIO
is the culmination of over thirty years research,
development and manufacture of loudspeakers for

all purposes. Its perfection of tone can be
truly appreciated only by an aural test-once
heard, you will never be satisfied until you
instal one in your own reproducing equipment.

COLAUDIO
Rola Celestion Ltd. THAMES DITTON, SURREY, ENGLAND. Telephone: Emberbrook 3402/6
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FOR THE FIRST TIME IN BRITAIN

HIGH GRADE RESISTORS AT LOW COST

A new Dubilier process makes available to the design
engineer a power wire -wound resistor possessing high-
grade characteristics which costs no more than an
equivalent standard type. The resistance wire is

uniformly wound on a silicone -processed fibre -glass
core which is then sealed into a ceramic housing. The
result is a remarkably stable resistor which is com-
pletely insulated except for the connecting wires.

PERFORMANCE UNDER OPERATING
CONDITIONS

* Resistance change less than 5% after 100 hours at
40°C. ambient temperature and 95 % relative humidity.

FIG. I. DERATING CURVE
100

80

60

40
20 40 60 80 100 120

AMBIENT TEMPERATURE - DEGREES CENTIGRADE

250

ib
200

* Resistance change less than 2 % after three times 150

normal load for 5 seconds. a

* Resistance change less than 5 % after 500 hours at 100

full load in 25°C. ambient temperature.

* Resistance change less than 1 % and no physical
effects due to soldering.

MAXIMUM TEMPERATURE COEFFICIENT
BETWEEN - 55 and +275°C.

TYPE 0.05%1°C. 0.03%rC.

PW5

PW7

PW10

0.50 to 2.50 2.50 to 2.0kf2

0.55/ to 8.00 8.05/ to 6.5k0

1.00 to 100 1052 to 10k0

DUBILIER CONDENSER CO. (1925) LTD DUCON WORKS

TELEPHONE: ACORN 2241

50

FIG. 2. TEMPERATURE RISE/LOAD

20 40 60 80 100 120

PERCENTAGE OF RATED LOAD

TYPE PW5 PW7 PWIO

Wattage 5.0 7.0 10.0

Min. Value 0.50 0.50 Lon

Max. Value 2.0k0 6.5140 10k0

Length i" I 25/64" 1.4"

Width and height of all three types are I" and i 1/32" respectively.

Catalogue R15A available on request.

VICTORIA ROAD NORTH ACTON LONDON W.3

TELEGRAMS: HIVOLTCON WESPHONE LONDON
ON 235A
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POTTED PAKONECTORS

18 WAY

* No cover and cable clamp worries. We
connect your cable to plug or socket and put
the assembly in polythene. * 18 connections
in less than I inch diameter. * Standard B9A
valveholder mounting. * Nylon loaded PF.

mouldings. * Cadmium plated or gold pins
and contacts.

ELECTRONIC

T C2

B9A E.H.T.
VALVEHOLDERS

BM9/UV

Polythene Shrouded B9A. Valveholder
for Television E.H.T. Rectifiers. cover no. I I

Send for full details to :- The McMurdo Instrument Co. Ltd.,
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14 WAY B279001
BLACK P.F. MOULDING

VOLTAGE
SELECTORS

COMPONENTS

6 WAY XVS/6
NYLON LOADED P.F. MOULDING

VOLTAGE
SELECTORS

6 WAY MINIATURE BMVS/6
BLACK P.F. MOULDING

4 WAY BVS/4
BLACK P.F. MOULDING

Ashtead, Surrey. Tel: Ashtead 3401
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now in quantity
production

This latest ELAC deflection unit incorporates the new

MULLARD Ferroxcube core Type FX 1981, enabling a " pull
back " of 4 mm to be achieved without loss of sensitivity.
Line inductances of 5 to 30 mH with --Liz RATIO OF .8 and
frame impedances of 2 to 70 ohms are readily available. The
standard model is supplied complete with TUNGSTEN steel
picture centring plates, positive tube neck clamping device and
a terminal panel well removed from adjustment points.

ELAC

1100

Scanning

Coil

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, London, N.15.
Tel: TOT 0505.
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OUTPUT 0/240 V.
Change per Step,

3.8 V. (1.6%)
40 Amps.
60 Amps.
80 Amps.

£59
£67
L89

TRANSFORMERS
Each of the eight Transformers below:-

E6/10/-

OUTPUTS:
12 V. 40 Amps.

6-12-18-24-30 V. 12 Amps.
5 V. 80 Amps.
18 V. 30 Amps.

110-120 V. 4 Amps
55 V. 12 Amps.

4 V. 100 Amps.

6.3 V. 18 Amps. or 12.6 V. 9 Amps.

110 V. Centre Tapped 55 V. 25
10-15-25 V. 100 Amps.
6-8-10-18-24 V. 100 Amps.

5 V. 140 Amps. E8 10 0

110-120 V. 10
Amps. [12 10 0

40 V. 25 Amps El3 15 0

5 V. 300 Amps £15 0 0

6-12 V. 50 Amps. E8 10 0

12 V. 60 Amps. £10 0 0

12 V. 100 Amps. LIS 10 0

50 V. 60 Amps. E21 0 0

Amps E26 0 0

E26 0 0

E28 0 0

VOLTAGE
REGULATING
TRANSFORMERS

E16

Input 230/240 V. Output 50 V. to 250 V. in 16 steps
of 12.5 V. at 25 Amps. These are Auto Transformers
with Quick Make -and -Break Tapping Switches.

All for 220/250 V. Input, Other Supply Voltages as required
CONTINUOUS RATING, Merl Rating Transformers alto available

4 V., 5,000 Amps.E100
2 V., 10.000 Amps. E98
3.5V.,20.000Amps.E127
2 V., 30,000Amps1130
10 V., 2,000 Amps.E103

0
0

0

0

0

0

0

0

0

0

HIGH -VOLTAGE

TRANSFORMERS

1450 V. 300 mA. E8 10 0

3 kV. 2 mA. L4 0 0

10 kV. .23 mA. E9 0 0

4 kV. 2.5 mA. ES 0 0

10 V. 1,000
10 V. 500
10 V. 750
9 V. 900

12 V. 1,000

15 V. 1,000

20 V. 800
10 V. 300

Amps. E59
Amps. L38
Amps. E48
Amps. E49
Amps. E64
Amps. OS
Amps. E80
Amps. E2E

METAL RECTIFIERS
Selenium Metal Rec-
tifiers. Half wave, Ful'
wave, Single or Three-
phase. Any combination
from 3 Amps. to 5,000
Amps.

TRANSFORMERS
WITH

SWITCHED
TAP CONTROL
Available with one
or more Switches
Ammeters, Fuses,etc

TRANSFORMERS
WITH

INFINITELY
VARIABLE

CONTROL OF
OUTPUT

Combinations of Transformer
very fine control.

with attached Variac for

MANY OTHER STOCK TRANSFORMERS

RECTIFIER SETS
Rectifier Sets with D.C. Output Contro'
by internal caps.
D.C. Volts ON LOAD are stated.
110/120 V. D.C., 10 Amps. E29
200/250 V. D.C., 10 Amps. E36
200/250 V. D.C., 18 Amps. E46
35/38 V. D.C., 50 Amps. E40
34 V. D.C., 10 Amps. L22
1,200 V. D.C., 200 mA. El8
60 V. D.C., S Amps. E22
200/250 V. D.C., 9.5 Amps. L32
6.3 V. D.C. 13 Amps. and 220

V. D.C., 110 mA. £18 I

All for 200/250 V. A.C.
(Other supply Voltages

available)

Rectifier Sets with Control of D.C.
Output by Tap Switches. Fitted with
Fuses. D.C. Volts ON LOAD are stated.
12/25 V. D.C., 12 Amps. E15 10 0
12/25 V. D.C., 20 Amps. E24 0 0
110/120 V. D.C., 25 Amps. E.55 0 0
15 V. D.C., 5 Amps., Meter and

Internal Rheo. E8 10 0
6.3 V. D C., 13 Amps. and 220

V., 110 mA. El8 10 0
Fitted Ammeters and Voltmeters, per meter
Built-in Rheostats

VOLTAGE REGULATING
TRANSFORMERS

Covering the range from zero Volts to supply
Volts in 64 steps. This is achieved by switching
ON LOAD.

INPUT 240 V. INPUT 420 V.
OUTPUT 0/420 V.
Change per Step,

6.5 V. (1.6%)
E68
E83

0100

40 Amps.
60 Amps.
80 Amps.

E2
El

10 0
0 0

RECTIFIER SETS
350/440 V. 3 Phase input

12 V. 210 Amps. or 24 V. 105
Amps. E78

35/38 V. D.C., 50 Amps. E40

SPECIFIC ENQUIRIES
are .nvited for Transformers and

Rectifiers.

We specialise in

HEAVY CURRENT
EQUIPMENT

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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LIST No 70 >a BIT

THE tool for Electronic Circuits
also by

IzIDCOLP\
Reyd,Trarle Mark)

Soldering Equipment

SHARP HEAT FOR QUICK
jointing of transistors, resistors, and
all classes of miniature components

SUPPLIED IN ALL
VOLT RANGES

ADCOLA
"LONG LIFE" Bits

FROM STOCK

ILLUSTRATED ACTUAL SIZE

Electrical standards approved in all
leading countries

Catalogues of the Adcola patented
and registered design soldering

equipment on request from

Head Office, Sales and Service

ADCOLA
PRODUCTS LTD.

GAUDEN ROAD
CLAPHAM HIGH ST.

LONDON, S.W.4

Telephones:-
MACaulay 4272 and 3101

11

REMOTE
CONTROL
Some people aim
for the moon...
we aim to solve
your problems
concerning
REMOTE
CONTROL
or POWER
TRANSMISSION

0,00.Msas,"

'

 Our engineering
staff will welcome
the opportunity of

co-operating with you.

kiad THE
FIRST NAME IN

FLEXIBLE SHAFTS
THE S. S. WHITE DENTAL

MFG. CO. (G.B.) LTD.===7
Britannia Works,

St. Pancras Way, London,
N.W.1.

R.C.8.
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Actual size

Abridged data

Vh = 6.3V

Vh-k (pk) = ±250V max.

Val+a3 = 350V min.

Sx

Sy

95 min/V
Va3

-110 mm/V
Va3

Waveform monitoring
at extremely low cost
with the !CPI
Waveform monitoring facilities can be incorporated in
both existing equipment and new designs with extreme
ease and economy with the ETEL cathode ray tube 1CP1.

The tube itself is inexpensive and the associated
circuitry required is very simple. The operating voltage
is so low that in most equipment suitable connection to
existing HT lines is all that is required. Beam focusing
is fully automatic and auto -bias is quite adequate.

Space problems rarely occur when the 1CP1 is used-
it is only 4/ inches long and fits a normal B8G loctal
socket.

If you are interested in the simplest and most
economical method of waveform monitoring write to the
address below for further details.

0' 5p F

ETEL Cathode Ray Tubes
ELECTRONIC TUBES LIMITED
Kingsmead Works High Wycombe Bucks Telephone High Wycombe 2020

ETL3a
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liedifon

produce a

complete range

of

Frequency Shift

Terminal

Equipment

Combinations of the equipments illustrated
provide facilities including simplex or twinplex,
diversity or non -diversity, fixed or variable

tuning, radio or audio frequency shift. Redifon

engineering division will be pleased to quote for
complete schemes or for equipment for
integration with existing systems.

REDIFON LIMITED
Communications Sales Division,
Wandsworth, London S.W. 18. Phone: VANdyke 7281

A Manufacturing Company in the Rediffusion Group

AFS.I3
Twinplex Frequency Shift Combiner

CK.189
Two Tone KeyerlConverter

AFS.I I
Dual Diversity

Frequency Shift Converter

CK.185
Frequency Shift Keyer
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GK.I88
Linear Frequency Shift

Keyer

COVERING

ANY
: OPERATIONAL :

REQUIREMENT

 

AFS.I2
Twinplex
Frequency Shift
Converter

R.I45
High Stability
Communications
Receiver

AFS.IO
Frequency Shift Converter

R.151
6 Spot Frequency H.F. Receiver
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a wide range of
1:

.2

117/N/,4TURE

TB/WORMERS

AND RECTRON/C

COMPONENTS

..401-

technical bac groun
_

Sole Manufacturers and Exporters:

ARDENTE ACOUSTIC LABORATORIES LTD. 1

8-12 MINERVA ROAD, NORTH ACTON, LONDON, NW 10 Telephone: ELGar 3923

Suppliers of components and hearing aids to the Government and manufacturers all over the world

"OuRCE
EDANCE

NSTANT
OLT ArA:

I 4-1,

SIX TRANSISTOR PRINTED CIRCUIT

MEDIUM WAVE RECEIVER
Circuit Diagram. Complete assembly layout and
separate component price list for building this
receiver will be posted on receipt of 9d. in stamps.

The Maxi -Q Transistor Six as shown on T.V.
is offered assembled and aligned complete, con-
tained in an attractive Personal Portable Book
style case at £13/1716 plus £4/12/6 P.T. or Chassis

only assembled and aligned at £12/15/, plus £4/5/- P.T.
Contained in hand -carved oak casket at £15/7/6 plus £5/2/6 P.T.

HOME CONSTRUCTOR CHASSIS SERVICE
Our Chassis are made with new 16

s.w.g. heavy duty bright aluminium. Front Panels in 19 s.w.g. Steel
with attractive Hammered Gold finish and clearly marked with neat
control positions; all finishes and construction are made to enable
constructors to match one unit with another.
Mullard Chassis:
Type " C " Tape Pre -Amplifier Chassis 32/6
Type " C " Power Pack Chassis 11/6
Chassis, Base Plate and Screen for " 5-10 " and " 5-10A & B " 19/6
Type " A " Pre -Amp Chassis and Screens 8/6
Type "B " Pre -Amp Chassis and Screens 12;6
Complete metalwork for T.C.C. " 5-10 " Printed Circuit 15/-
3 Valve 3 Watt Amplifier Chassis 10/6

" 20 C4 att " Amplifier, Chassis, Base Plate, Transformer
Ccvers Adar ticn Elate and Screws 68;6

" 20 V4 att " Pre -Amplifier Chassis 25/ -
Tape Reccrder " 1 ype A" and "B" Pre -Amplifier Chassis, ea 31/6
7 NI, att AC/DC Chassis ccmplete with paxolin and bracket 201-
Ncte: Transformer holes are not punched in chassis excepting
"20 NX art " Amplifier.
Mullard Trent Panels:
Type "C " Tape Pre -Amp. with EM81 Escutcheon cut-out,

Min. x 41in. 8/-
" 5-10 " Amplifier, 15in. x 5in 7/0
Type " A " Pre -Amplifier, 4fin. x 21in 2/6
Type " B " Pre -Amplifier, 10fin. x 21in. 3/6

GENERAL CATALOGUE covering full range of components send 1/4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD (DEPT. W.W.) 357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX
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rill SILICON
ALLOY
TRANSISTOR
OC201

... a higher a,' version of the
recently announced 0C200
The new Mullard silicon alloy transistor 0C201 is similar to the recently intro-
duced 0C200, but with the average current gain increased from 20 to 30 and
the minimum fa increased from 0.5 to 2 Mc/s.

Like other transistors in the silicon alloy range now being introduced by
Mullard, the 0C201 has a low bottoming voltage and all the advantages of the
well-known 0071 germanium series. In addition these silicon transistors feature
a low collector leakage, reduced noise figure and high permissible operating
temperature.

The maximum collector voltage of the 0C201 is 25V, but its low bottoming
voltage allows it to be operated from supplies as low as 1.2V. The linearity of
current gain with collector current is well -maintained up to 50 mA.

The 2 Mc/s cut-off frequency and high permissible junction temperature rating
of 150°C of this silicon transistor enable it to be operated at relatively high
frequencies with a power dissipation of 100mW at 100°C.

The 0C201 is now being put into large scale production and designers can
depend on it to remain available for many years as a standard transistor.
Write on your company notepaper to the address below for complete data.

ABRIDGED DATA
Silicon p -n -p alloy junction transistor 0C201

Tjunction
vcb (pk) max.
Vcb max. (ay. or d.c.)
is (pk) max. ...
lc max....

-55 to +150°C
-25 V
-25 V
50 mA
50 mA

a' (or p) spread ...

Vice (1c=7mA,

Average noise figure

rbb'

MULLARD LIMITED  SEMICONDUCTOR DIVISION
MULLARD HOUSE TORRINGTON PLACE

LONDON W.C.1 TELEPHONE: LANGHAM 6633

20 to 80

100 mV

6 dB

.. 125 ohms.

semicondu
division

CV MIS 7a
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Issued by Northworks Ltd

STEREO SOUND
SUPREME BY

tommissrur
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.) £9 plus £3,'4,1

P.T.
Head only £51101- plus £1/19/2 P.T.
Arm only £3/10!- plus £1/4/11 P.T.

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

VARIABLE 3 SPEED MOTOR
TYPE B
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.

£20 . 10 . 0
Plus £7 6,1 P.T.

Send for descriptive
leaflets

A. R. SUGDEN & Co.
(Engineers) Ltd.

Market Street, Brighouse, Yorks. Telephone 2142
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Plugs and
Sockets

A full range of connectors from 1

to 33 way, proven in use by the
electronic industries of the world

EICM

E1EJM

EIRM

ECM

Elam

EICM

Covers may be instantly assembled
to any chassis mounting plug OR socket
for use as free unit, affording flexibility with minimum stock holding.

All sockets incorporate the new ELCOM 'butterfly' socket clip. This
much tested clip has withstood on test 193,000 insertions and reaches
a new peak in socket clip design achieving great reliability coupled
with low and constant contact resistance.

Elcom patent locking device may be applied to any units operating
under conditions of severe vibrational stress.

Rating: 5 amps per contact, and 1,000 volts under dry atmospheric
conditions. 500 volts high humidity.

DELIVERY FROM STOCK.

There is no better plug and socket.

A comprehensive catalogue giving dimensions, type numbers and prices will be forwarded upon request

London Stockists
Messrs. BERRY'S RADIO
25 High Holborn, London W.C.I
Holborn 6231/2

Northern Stockists
Messrs. HOLIDAY AND HEMMERDINGER
71 ArdwIck Green North, Manchester 12
ARDwick 6366-8

Electronic Components
WEEDON ROAD INDUSTRIAL ESTATE NORTHAMPTON

Telephone Northampton 2467 & 1873 Telegrams "ELCOM" Northampton
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ANENT
MAGNETS

SINTEREP
PERMMUREX

In this new B.P.L. Meter,
Murex Sintered Magnets are

used to meet the need for low leakage,
high flux density and magnetic stability. For
technical information on the design, performance
and characteristics of Murex Permanent magnets,
write for a copy of our magnet catalogue.

are
he B.P.L

used in t
ER

FiltSCAte
Mer

Photograph by courtesy of
British Physical Laboratories

MUREX LIMITED (Powder Metallurgy Division) RAINHAM, ESSEX.
Telex 28632. Telegrams: Murex, Rainham-Dagenham Telex. Telephone: Rainham, Essex 3322
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, LONDON, W.C.I. EUSton 8265

AUTOMATICCOIL WINDING MACHINE
TYPE A1/1 (25/50 S.W.G.) TYPE A1/X (19/46 S.W.G.)

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 vying a full technical specification on request.

KO ECLL.RIC 73 UXBRIDGE ROAD, EALING, LONDON, W.5 EALing 8322
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Elliott Brothers

use A
Patchcord Programming System
and Taper Technique

400011.eargimlis
*** .. I

itYaruaulsrre

'ront view of Programme Boards.

Photographs by courtesy of
Panellit Ltd., Member of the
Elliott Automation Group.

TRADE MARK

Rear view showing harness em
ploying Taper Pin Connection.

"FIMAC" Computer at present M
use in the Aviation Division of
Elliott Brothers (London)
Limited, Boreham Wood.

cos
\>c)P. PQ

c,Y.

WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING

AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD.
London Sales Office: Dept. 15, 60 Kingly Street, W.I. Telephone: REGent 2517-8 and 3681-2-3

Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND
* Trade Mark of AMP Incorporated U.S.A. AP323-93
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Relays to specification

Approved by the Admiralty.
Post Office and U.K.A.E.A.

All relays guaranteed made
in our own works.

POST OFFICE
TYPE 3,000
AND 600 RELAYS

A NEW DEVELOPMENT --illustrated
here is our P.O. Type 3,000 Relay
with sixteen changeovers with Light
Duty Silver or Platinum Contacts.
P.O. TYPE 600 RELAYS With Heavy Duty
Contacts rated at 8 amps. also available.
Complete range of both types manufactured
to specification. Prototypes 24 hours.
P.T.F.E. insulation now available.
Specialists in TROPICAL FINISHES,
Guaranteed to full A.I.D.
and I.E.M.E. standards.

S. MI 4C) NI CP S
Manufacturers to H.M. Government Departments and leading Contractors.

L. E. SIMMONDS LTD., 5, BYRON ROAD, HARROW, MIDDX. TEL: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW

M. R. SUPPLIES, LTD.
(Established 1935)

We offer only first-class material at the most attractive prices and with prompt delivery.
Careful packing. Satisfaction assured. Prices nett.
SHORT INTERVAL TIRE SWITCHES (Smith's) spring driven. Closed circuit period
continuously adjustable from 1 to 15 minutes. 15 -amp. (250 v. A.C.) switching. 21n.
dia., 211n. long. Not calibrated. Limited supply at only 1716 each (despatch 1/6).
T.C. AMMETERS (for Millivoltmeters). Supplied with external Merino -couple or
deflection of 0130 amps. R.F. Basic movement is 0/6 Millivolts f 31in. Hash panel
mount, 17/6 (des. 1;6).
BLINKER SWITCHES or car 11.5 L. indicators. Compact units or one -hole dash
mount. Blinking period up to 15 seconds each setting with automatic " off." Single
switch -arm control for either R. or I.. Precision made, brand new, remarkable value
10/6 (des. 1/-).
HIGH DUTY AIR CONDITIONING FANS (Woods, G.E.C.). The highly efficient
Aerofoil two -stage Fans, each fitted with two capacitor/induction Motors, 220/250 v.
50 c. 1 ph. and two 121n. diameter 7 -bladed impellers, 2,800 r.p.m. The whole unit
contained in cylindrical housing 28in. long by 15in. die. Duty 1.100 C.F.M. (free air)
400 C.F.M. at 3in. W.G. These remarkable units are listed at approx. £75 each. We
have a limited supply, new nod perfect, at only 225 each (despatch U.K.-mainland
20/-).
SYNCHRONOUS TIME SWITCHES (Sangarno). For accurate pre-set switching
operations on 300 250 v. 50 c. Providing up to 3 on -off operations per 24 hours,
with day -omitting device (use optional). Capacity 20 a. m.p.g. Apart from indus-
trial uses these are eminently suitable for (ape recorders, radio, immersion heaters,
fires. etc. Compactly housed 4in. dia. 31in. deep. With full instructions, 2518/6
(despatch 2/.).
6 -VOLT MOTORS (ex Ford car heater blowers). 31n. long, 211n. dia. Shaft pro).

Very quiet running 13/6 (des. 2/-). (Please note that all complete blowers are
now sold).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 volts 50 cycles. Fitted
with spindles for /lours, Minutes and Settunis hands Central hole fixing, allowing
up to fin. thickness of dial Diameter 21in., depth behind dial only lin. With died
cover, 29/6 Odes. 1/6). Sets of three hands to fit, in good style, for !Sala. dial, 2/6
set, for 8/10in. dial. 3/6 set.
MINIATURE AMMETERS, scaled 4.0-4 amps. D.C.--charge and discharge. Dial
11in. diameter, round flush mount. many uses include model railways, 916 (des. 1/-).
SYNCHRONOUS INDUCTION MOTORS (G.E.C.) 220 x 240 v. 50 c., 1,500 r.p.m.
Body 4 x 31in., with lin. shaft proj. With capacitor, 57/6 Ides. 2/6).
MR BLOWERS, fitted B.T.R. induction motor, 220/250 v. A.C. 2,800 r.p.m. Duty
150 CFM (free air), 50 CFM at 111n. W.G. Overall length Sin. Die inlet 31in.. out-
let tin. Efficient, quiet running units, very Limited supply, £41151 (des. 3/6).
MAINS RELAYS (Magnetic Devices). 230 v A.C. toll, with 2 -pole change -over
4 amp. switching. Brand new, compact units, approx. 21in. by 11in. by lin. Limited
supply at 22/6 each (des. 1/-).
EXTRACTOR FANS. Very well made units at much lower than normal price. 200/
250 v. AC. induction motor, silent running, no interference. With mounting frame
and back grille, ready for easy Installation. With Bin. Impeller, 200 cu. ft./min.,
£5 5/ - lOin. impeller, 240 cu. ft. /mM., E.5/12/6. Also new minor model with 6in.
impeller, 75 cu. ft./min.,, 2,4112/13 (despatch of any one 3/-).
We invite enquiries for Electric Pumps, B.P.L. Measuring instruments, Variable
Transformers-immediate delivery.

M. R. SUPPLIES, LTD. 68 New Oxford Street, London, W.C.1
(Telephone MUSeum 2958)

STEWART
TRANSFORMERS

FOR

Electronic
Equipment

Transmitters

Radar

Test Equipment

We cater chiefly to manufacturers of electronic

equipment which demands components made to
the highest standards. If your requirements are
in this category do not hesitate to contact us.

Enquiries to:

STEWART TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W.IO LADbroke 2296/7
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Independent
sideband

receiver type
GF11.552

... developed to British Post Office
specification and used on their
international circuits.
This equipment is designed for
operation on long distance, point-
to-point short wave radio links
forming part of the international
trunk network. Special features of
the GFR.552 include a high order
of oscillator stability and freedom
from cross -modulation through
which cross -talk between channels
or intermodulation between wanted
and unwanted signals might occur.
Frequency range -4 to 30 Mc/s.
Noise Factor - better than 8dB

over the band.
A.F.C.- Motor driven with ex-

ceptionally high retuning
speed and low residual
mistuning.

Cross -talk attenuation between
channels is greater than 45dB for
modulation frequencies above
200 c/s.
Output - Variable up to +14dB

relative to 1 mW into
600 ohms.

A PRODUCT OF

MULLARD EQUIPMENT LIMITED
A COMPANT OF THE MULLARD GROUP

Mullard House Torrington Place
London, W.C.I

Tel : Langham 6633

ME206a
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PIW Dia. 2"
20 Watt Max.

Range
1-500,000 ohms.

Data Sheet No.5

TW Dia. 1r
5 Watt Max.

Range
1-100,000 ohms.

Dew Sheet No.1

RELIANCE

TT Dia.
S Watt Max.

Range
1-100,000 ohms.

Dow Sheet No.8

POTENTIOMETERS
The name " Reliance," aptly chosen more than thirty years ago,
is recognised for potentiometers of consistent accuracy, with a
record of long -life reliability. The standard range-the most
comprehensive available-covers from 1 to 500,000 ohms and
includes linear, log, semi -log and non -inductive types, and,
depending on characteristics, ratings up to 20 watts.
GANGED MODELS available of TT, TW, PIW and TS on
common spindle. Fully tropical and concentric spindles type
TW only.

RELIANCE MANUFACTURING Co. (SOUTHWARK) Ltd., SUTHERLAND Rd. HIGHAM HILL, WALTHAMSTOW, LONDON, E.17
GD 10 Telephone : No. (and Cables) LARksw000 3245

foremost for Quality,
Performance and

Reliability-

TS Dta.11,,"
2 Watt Max.

Range
5.50,000 ohms.
Data Sheet No.7

1111111011 sitErED

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 0.1%
* Direct from Tape Head CCIR.
* Any low output magnetic Pill 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-fi dealer or

C. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE BUCKS.
Telephone High Wycombe 2474

M W Dia. ir
I Watt Max.

Range
5-50,000 ohms.
Data Sheet No.1

BROOKES 04.7.cae.5

mean
 Illustrated above
are
Left :
Type G.2 Crystal
Unit. Frequency
62 he/s.
Right:
Type G.1 Crystal
Unit. Frequency
100 kcls.

(../Zi-17)

BROOKES

DEPENDABLE
frequency control
ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose-let us have your enquiry now.

Brookes Crystals Ltd
Suppliers to Ministry of Supply, Home Office, 8.8.C., etc.
LASSELL STREET, GREENWICH, S.E.I0
Phone: GREenwich 1828 Grams: Xtals, Green, London
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A TWO-FACED CIRCUIT!

11

is a service man's dream
And we've made it come true. Mills & Rockleys' technical skill and eye to progress will
continually supply their clients with all the best and newest ideas on printed circuits :
and our two-faced circuit (patent applied for) is just one very good example.

Not only the component numbers but the actual circuit is printed, in colour code if
necessary, on to the upper surface of the panel, reducing circuit tracing to child's play.

The completion of new plant in Coventry, incorporating the most
advanced techniques and up-to-date facilities-including automatic
temperature and humidity control -- enables any requirement however

complex to be met efficiently and economically.

DESIGN CONSULTATION PROTOTYPES MASS PRODUCTION
WRITE TO:

MILLS & ROCKLEYS (PRODUCTION) LIMITED
PRINTED CIRCUITS DIVISION SWAN LANE COVENTRY TELEPHONE: 41327
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The House of Anders
gives you the meter service supreme. Normal
moving iron, moving coil, thermo couple, electro-
static and multirange meters of all well-known
makes-including AVO, E.A.C., Pullin, Taylor,
Turner, Weir, Weston-available at once. Special

meters prepared specially for you; any desired kind,
shape, size, voltage or current range; within
7-14 days. All under the very personal supervision
of the Chef. Customers' own instruments repaired.

Meters, Electronic & Test equipment to individual specifications

Andersraves LTD

103 Hampstead Road, London, N.W.1 Tel.: EUSton 1635

Contractors to G.P.O. and Government Departments

MO EK
TAPE. 'DECK

stezFed a 6ett. Pecotcle,

List 21 gns.

Motek is the core of many recording
machines. Manufacturers build in Motek-
and then out of sight and mind-which
is as it should be, for built-in .Motek has
built-up immense confidence from manu-
facturers and customers alike. And no
wonder, with these five star features:
Push Button Operation, Counter, Safety
Erase Button, Pause Control, Three Speeds.

Details on request. Patents Pending.

WIC) IICOMIELN TECHNIQTTM
Wedmore Street, London, N.I9 Tel.: ARChway 3114

DHB 6353

HI-FI EQUIPMENT
(CABINETS See page 152)

STEREO RADIO CHASSIS
AM/FM Stereo Radio on one
chassis (as illustrated) 8 valve and
2 separate 4 -watt outputs, with
individual volume control 27 gns.
STEREO AMPLIFIERS
Dulci SP44 Stereo power ampli-
fier, two 4 -watt outputs 12 gns.
Control units available for above
Dulci " Stereo 2 " 9 gns.
Empress Two 4 -watt amplifier L8 0 0 Dulci Stereo ' 8 22 gns.

RADIO CHASSIS
Empress 9 -valve de luxe AM/FM with two speakers 26 gns.
Empress 6 -valve AM/FM with 10in. speaker 22 gns.
Empress FM Tuner (with magic eye) 14 gns.
Empress 5 -valve AM C14 3 6
Armstrong PB 409 9 -valve AM/FM 6 -watt push-pull 28 gns.
Stereo '12' AM/FM 2 x 6 watt push-pull 438 17 0
Jubilee 9 -valve AM/FM push-pull 29 gns.
DULCI
H.3 AM/FM 3 wavebands f20 17 6
H.3.S AM/FM Stereo E29 3 10
H.4.PP AM/FM push-pull 4 wavebands £29 3 10
Ful1Dulci range in stock.

AUTOCHANGERS
BSR " UA8 (as illustrated) is

the latest 4 -speed Autochanger
fitted with Ful-Fi turnover
cartridge, L6/19/6. Stereo cart-
ridge also available, C3/9/3.

COLLARO CONQUEST C7/19/6.
Full range of Garrard equipment

in stock.

Write for details of these and other equipment
all available on easy terms.

LEWIS RADIO
120 (Dept. WW59), Green Lanes, Palmers Green, N.I3

(Nr. The Cock Tavern) Tel.: Bowes Park 1155/6
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A complete test -bench in one hand
USING PRECISION / NASHTON / ELECTRONIC INSTRUMENTS

must IMPROVE laboratory and workshop EFFICIENCY

The Nashton labstand shown above holds any three Nashton instruments at eye -level
for easy reading and operation. It frees bench -top space for operator use and is com-
pletely portable. Only one mains connector is required. Five instruments from the
Nashton range are illustrated here; others available now or in the near future include
the Resistance Capacitance Comparison Bridge, the D.C. p.A-Valve Voltmeter, the Univer-
sal D.C. Meter, the Sborted Turns Detector, the L.F. Quadrature Oscillator, the Trans-
istor Tester, and the 0'5 Amp. Stabilised D.C. Power Pack. The last three instruments
use transistor circuits. For full information fill in coupon below and send it (2d stamp) to:

Nash nil Thorn son LIMITED
OAKCROFT ROAD CHESSINGTON  SURREY Elmbridge 5252

r -
Please provide information on the Nashton

NAME POSITION

DEPARTMENT NAME AND ADDRESS OF COMPANY

(Just pin this coupon to a letter -headed blank and post if you are too busy to complete - we will do the rest.)

wm mow IMO MOS MOP WM MEI =MI MIN MID NM UM
WW

WHG NT74

-------,

Sensitive Valve Voltmeter-
An audio frequency A.C.
Voltmeter providing 10 ranges
from 30 m.V. to 300 Volts.

£49.10.0

A.C./D.C. Valve Voltmeter-
Six A.C. ranges from 1-300
Volts f.s.d. up to 200 Mc/s and
seven D.C. ranges from 1-
1,000 Volts f.s.d. at high
impedance. 159.10.0

Ohmmeter-A D.C. measur-
ing instrument reading from
10 ohms -10,000 megohms
with a high degree of accu-
racy. £52.10.0

Flash Tester-Designed to
meet the requirements of
B.S. 816:1952 and giving
meter indication of both
applied voltage and leakage
current. £26.0.0

I Amp. Stabilised D.C. Power
Supply-A transistorised unit
supplying from 1-13 Volts
D.C. stabilised to within 0.2%
for ± 10% mains voltage
variation. £40.0.0
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OUR
COMPARATOR
. . . being an up-to-date version of a
similar instrument which we were first to
introduce. This instrument enables our
customers to hear and compare various
makes of tuners, amplifiers, record and
tape reproducers. Hundreds of various
combinations can, at the flick of a switch,

be achieved.
This is the way
to choose your
system because
you can com-
pare yourself.

HI-FI
.STEREO
*TAPE

RECORDERS

CITY SAE& WORM Olt
93-94 FLEET STREET. LONDON. E.4.4

43444 ill. W*1.14

Write for fully illus-trated catalogue
showing all the latest
equipment in HI -Fl,
STEREO AND TAPE
RECORDING. Gladly
sent on request er -
closing 3d. postage.

CITY SALE & EXCHANGE LTD
93-94 FLEET ST., LONDON, E.C.4 Phone: FLEet Street 9391-2

Enquiries to
Relay production

Manager

* AVAILABLE GRATIS
ON REQUEST, UNIQUE

CALCULATOR PROVIDING
FULL RELAY

SPECIFICATIONS
A CUSTOMER PROVED
36 contact (C/o) Relay
Now being used in current production
Not an experimental relay.

Enormous range of 3,000
P.O. Type Relays

CONTACTS:
300 miA to 8 amp

COILS
Up to 100,00052

P.O. 600 and High -
Speed Type Relays.

Built to Specification.

LARGE STOCKS

OF

KEYSWITCHES

THE KIYSWITCH COMPANY
2 Irongate Wharf Road, Praed Street, London, W.2. PAD: 22311/3

Contractors to Home and Overseas Governments and H.M. Crown efornt,

EDDYSTONE
COMMUNICATIONS RECEIVER

Model " 840A " for A.C./D.C. Man,
The 840A" receiver is a general purpose model for professional and amateur
communication purposes. It employs seven miniature valves and is capable of an
excellent all-round performance. The tuning mechanism incorporates high reduction
ratio gearing, bandspread being provided by an auxiliary scale
The four tuning ranges are as follows:-

Band 1 .... 30 111c/e to 10.5 Melo Band 3 .... 3.8 Mc/s to 1.37 Mel:
Band 2 .... 10.6 Mcie to 3.7 Mo/n Band 4 .... 1400 Kc/s to 480 Kc/e

The timing dial is calibrated in frequency to an accuracy better than 0.5%. The
Amateur bands are distinctly marked in blue and the shortwave broadcast bands
In red, both on the basis of the International allocations made at the Atlantic City
Conference. It is of interest to note that range 4 covers the 600 Keit. 1600 metres)
shipping and distress band. The receiver works equally well off A.C. or D.C. Mina
supplies (110 and 200/250 volts) and special attention has been paid to high insulation.

CASH PRICE £55. or 12 month!, iayments of LS.

Carriage paid per passenger train.
Descriptive Literature of this and other models gladly forwarded.

The

Eddystone

Specialists

jeadAINL SERVICES LTD.
49/51, COUNTY ROAD, LIVERPOOL, 4

Telephone: AINTREE 1445. ESTAB. 1935
157, St. Johns Road, Waterloo. The Cross, Ormskirk, Lancs
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1.25"
MAX

The new Simet "G" series of medium power Silicon rectifiers
is the first result of the recent licensing agreement between

The Plessey Company Limited and the General Instruments
Corporation, U.S.A. Plessey manufacturing techniques

applied to the well -established General Instruments design,
ensure a first class component capable of long term and

stable operation at temperatures up to 150°C.

800'
MAX.

Types 1G8 to 1004, for direct wiring or stud mounting,
are available from stock or for commencement of
delivery within 14 days. Direct wiring types cover
current ratings between 400 mA and 750 mA at 25°C
(250 mA at 150°C) and voltage ratings 100 to 1000
peak inverse volts; stud mounted types have increased
current ratings in the order of 1f-2 Amps.

 325"
MAX. -

/
 435'  125'
 060. + 05d

125' NOM

SIMET
Silicon

Rectifiers
 n

ernes
1N TYPES

070' NOM DIA. 028"DIA.

070 NOM.

 270"
MAX.

DIA.
313

DIA..375

435" MAX. DIA.

ig" ACROSS FLATS

No 10--32 THD. NF
OR 2 BA

3 25.

SIMET "G" SERIES SILICON RECTIFIERS IN THE 1N RANGE
Peak Maximum rev.

inverse DC Output current at
Type No. voltage Current (avg.) rated piv Mounting Use

(volts) Amp @ °C (see * below)

1 N338

1 N340

1N342
1N440
1 N441

1 N442

1 N443
1 N444
1 N445

1 N530
1 N531

1 N532

1 N533

1 N534
1N535
1N550
1 N551

1 N552

1 N553

1 N554

1 N555

1 N560
1 N561

1 N562

1N563
1 N1100
1N1101

1 N1102
1 N1103

1N1104
1N1105

100
100

400

100
200
300
400
500
600
100
200
300
400
500
600
100
200
300
400
500
600
800

1000
800

1000
100
200
300
400
500
600

1.0 150°
.2 µ. 150°
.2 @ 150°

.30 @ 100°

.15 @ 125°

.30 @ 100°

.15 @ 125°

.5 @ 100°
.4 @ 125°

.25 @ 100°

.25 @ 100°

.4 @ 100°

.4 @ 100°

.25 @ 150°

.2 mA @ 150° Stud Mag. Amp.

.1 mA g 150° Stud Mag. Amp.

.5 mA @ 150° Stud Power Supply

.30 µA @ 25° Wired Mag. Amp.

.75 NA @ 25° Wired Mag. Amp.
1.0 µA @ 25° Wired Mag. Amp.
1.5 µA @ 25° Wired Mag. Amp.
1.75 uA @ 25° Wired Mag. Amp.
2.0 µA @ 25° Wired Mag. Amp.
3.0 NA @ 25° Wired Power Supply
7.5 NA @ 25° Wired Power Supply

10 µA @ 25° Wired Power Supply
15 µA @ 25° Wired Power Supply
17.5 µA @ 25° Wired Power Supply
20 NA @ 25° Wired Power Supply

.5 µA @ 25° Stud Gen. Purpose
1.0 µA @ 25° Stud Gen. Purpose
1.5 µA @ 25° Stud Gen. Purpose
2.5 µA @ 25° Stud Gen. Purpose
3.5 µ,A g 25' Stud Gen. Purpose
5.0 NA @ 25° Stud Gen. Purpose

15 µA @ 25° Wired Power Supply
20 µA@ 25° Wired Power Supply
15 µA @ 25° Stud Power Supply
20 µA @ 25° Stud Power Supply

.2 mA @ 150° Wired Gen. Purpose

.2 mA @ 150° Wired Gen. Purpose

.2 mA @ 150° Wired Gen. Purpose

.2 mA @ 150° Wired Gen. Purpose

.2 mA @ 150° Wired Gen. Purpose
,2 mA @ 150° Wired Gen. Purpose

* Maximum reverse currents indicated in millieunplres (mA) are averaged over
one full cycle, inductive or resistive load with rectifier operating at ra ed current.
Where maximum reverse currents are expressed in microamperes (µA), these are
measured by the direct current volt-ampere method.

For the convenience of engin-
eers accustomed to specifying
rectifiers from the " 1N "
notation, the types listed
here are covered by the
regular "0" series range now
in regular production.

Full details of the "G" series
and all other Simet silicon
rectifiers are obtainable on
request. In addition, we
would be pleased to include
you on our mailing list to
receive information on all
new types as they are intro-
duced.

Other Simet rectifiers include :
" B " SERIES

Up to 1000 piv. 2 Amp. half -wave
"D" SERIES (diffused)

Up to 300 piv. 30 Amp. half -wave

THE PLESSEY COMPANY LTD
Chemical & Metallurgical Division
Woodburcote Way
TOWCESTER  NORTHANTS
Telephone: TOWCESTER 312-6
Telegrams: Plessey, Telex,

Towcester

Overseas Sales Organisation:
PLESSEY INTERNATIONAL LTD
Ilford  Essex  England
Telephone : ILFORD 3040
Overseas Telegrams :
Plessinter, Telex, Ilford

SM2
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I Address...

(304)
We do not employ representatives

BURNE - JONES
Super 90 Mk.IILIS 8 0

Tangential arm Tan II
L4 4 I

Stereowith trtsridg shell

Cartridge only £7 0 0

" Sonetta " twin speaker
unit E16 I I 8

" Top C " Tweeter
LS 0 0

Alignment Protractor
7 0

FULL RANGES
OF

PARTRIDGE,
GILSON

and

WODEN
IN

STOCK

STEREO
COME AND HEAR

THE NEWEST MODELS ON
DAILY DEMONSTRATION

GARRARD 4HF
SINGLE RECORD PLAYER

A high quality Single Record Player fitted
with the latest TPA 12 Pickup arm using the
M.P.M. 4 Moulding which will take almost
all present-day pickup cartridges.
WITH GC8 CRYSTAL PICKUP E18 9 8

WITH GCIO STEREOPHONIC
PICKUP E18 19 0

"Q -MAX"
CHASSIS
CUTTERS

MI 
ROUND, SQUARE
and RECTANGULAR

The easiest and quickest way of cutting holes in
SHEET METAL.

LIST OF SIZES AND PRICES ON APPLICATION.

SOLE LONDON
DISTRIBUTORS OF

ELCOM
MINIATURE MULTI -WAY

PLUGS and SOCKETS
2, 4, 6, 8, 12, 18, (Trade Discounts
24 and 33 WAY for Quantities)

40 -Page FULLY ILLUSTRATED CATALOGUE
of Electronic and Hi-Fi Stereo and Monaural
Equipment 6d. POST FREE.

BERRY
25 HIGH HOLBORN, LONDON, W.C.I

Telephone : HOLborn 6231-2
(OPPOSITE CHANCERY LANE)

At last! A specially sel-
ected and designed
Hi-Fi Sound Installa-
tion for your home at
really reasonable cost!
You save because you as-
semble everything your-
self following our step by
step instructions. You
gain because you learn
about the equipment as
you build and are able to
service and maintain it
afterwards. Best of all -
you'll have fun building
nand be thrilled with the
finished instrument
which will bring you an
entirely new experience
in the enjoyment of
sound. No previous skill
or experience is needed.
Post coupon now for full details, without any obligation. Easy terms
available.
Equipment includes :- Luxury Cabinets  Top Ouality
Amplifier suitable for stereo or non -stereo reproduction
VHF/FM Ratio Units Record Player Tape Recorder
Hi-Fi Sneaker System.

----I
To RADIOSTRUCTOR, Debt. H.36, 46 Market Place, Reading, Berks. I

BLOCK
CAPS. I

PLEASE

Pfease send Brochure wit.ovt obligation to:

RADIOSTRUCTOR
(..,.__Britain's Leading Radio Training Organisation..._ -1

ALL YOUR

it* V
Replacements for

Ace
Alba

Ambassador
Argosy

Armstrong
Baird

Banner
Beethoven
Bush

Champion
Columbia
Cossor

Decca
Defiant
E kco
English Electric
Ferguson
Ferranti
G.E.C.
Griffin
H.M.V.
Invicta

Kolster-Brandes
Marconiphone

Masteradio
McMichael

Murphy Pam
Peto Scott Philco

Philips Pilot
Portadyne Pye

Projection

TV COMPONENTS

Over 6,000 Time Base com-
ponents in stock including many
out -of -production components
and many replacements of our
own manufacture in which we
have determined the cause of
fault and rectified this in the
new design.
Your customers will benefit from
the faster service you will give
them. You, too, will save time and
trouble when ordering all your re-
placemer is from this one source.

SAME DAY DESPATCH ON ORDERS
RECEIVED BEFORE 3 P.M.

Please apply on "trade -
headed" paper for special
W.W. pre -paid order forms

Vidor
Valradio

Ultra
Stella

S.R.M.
Sobel)

R.G.D.
Regentone

Raymond

Ipsophone: TlDeway 6668 138 Lewisham Way, New Cross, S.E.14
(All Night Order -taking
Service) Telephone; TlDeway 6666



JUNE, 1959 WIRELESS WORLD S3

WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE
W  PROMPT DESPATCH SERVICE

142itl"  HOME AND EXPORT ENQUIRIES
EN WELCOMED AT ALL TIMES

 110 VOLT ITEMS AVAILABLE
cti

* RECORDERS
= Vortexion W.V.A. £93 13 0 $267
= Vortexion W.V.B. £110 3 0 $315

E Brenell Mk. V
Ferrograph 4AN

64 gns.
81 gns.

$192
$243

rja Ferrograph 4AH 86 gns. $258
= Ferrograph 66N 84 gns. $252

Grundig TK20 with Mic. 52 gns. $156

C:6
Grundig TK30
Telefunken KL85K

72 gns.
79 gns.

$216
$237

Philips 8108G 62 gns. $196=
Philips EL3527VCStuzzi Transistor

1:0

39 gns.
69 gns.

$87
$207

* STEREO DECKS
= Ferrograph Stereo -Ad 30 gns. $90
= Ferrograph 88 105 gns. $315
ILI Ferrograph 4 S/N

Brenell Stereo Deck
89 gns.

L33 16 0
$267
$101

CZ * STANDARD DECKS
= Wearite 3A £35 0 0 $100
oti Wearite 3B E40 0 0 $114

Brenell
T ruvox

28 gns.
26 gns.

$84
$78

.e Collaro Mk. IV E25 0 0 572

wwMicrophones by Lustraphone,Reslo, Acos,
Simon Sound, Geloso, etc.
* TAPES BY ALL LEADING MAKERS

* SPEAKER SYSTEMS
Quad Electrostatic E52 0
Wharfedale SFB/3 E39 10
Wharfedale PSTB LIO 10
Wharfedale Golden 10 E8 14
Wharfedale Super 3 E6 19
Tannoy I2in. Dual E30 IS
Tannoy 15in. Dual £37 10
Vitavox DU/120 £19 10
WB. 1016 a 0
WB. 1012 £4 19
Goodmans Tri Axiette E25 0
Goodmans 300 £11 5

Goodmans 400 E16 17
Goodmans 15/4 E53 II
Goodmans IB3 £59 17
Philips Dual Cone E10 10
Kelly Ribbon Mk. II £10 10
B. J. Tweeter complete E5 S

WB. 1016 E8 0
C.Q. Senior 7E18 7

* MOTORS AND PICK-UPS
Lenco GL60 Trans. Unit E28
Lenco GL58/R & Stereo

P.U. E29 3

Garrard 301 E26 8
Garrard SI-IF/Stereo P.U. E19 17
Garrard TA/Mk. II E9 15
Connoisseur Motor E28 6

Philips P.U. 19 gns.
Goldring 600 ill 13

Goldring 580 a 16
Garrard Arm and P.U. EI4 3

ORTOFON, LEAK, CONNOISSEUR, COLL
Also available Garrard, Collars and B
changers with stereo or mono pick-ups.

MODERN EIKTRICS,7

19

0

0

0
II

II

$156
$113
$25
$i8
$16
$91
$107
$56
$16
$22
$71

$32
$46
$156
$171
$30
$30
$11

$18
$45

$62

$62
$54
$41

$22
$57
$41

$24
$12
$29

RO, etc.
R Auto-

* AMPLIFIERS & TUNERS
(STEREO)
Quad 22 -Control Unit E25 0
Quad II Amplifier E22 10
Leak Stereo 20 Amp. E30 9

Leak Point One Pre -Amp E21 0
Avantic SPA II E29 8
Pamphonic 3000 E31 10

Rogers Control Unit E18 10
C.Q. Twin Four 21 gns.
Jason J.2/10 Mk. II £37 10
Pilot SHF.I5 32 gns.
Dulci DPA/I0/2 24 gns.
(SINGLE CHANNEL)
Leak TL12 Plus
Quad 11 Amplifier
Quad Control Unit
Rogers Cadet
Rogers Junior
Rogers Pre -Amp.
Rogers Switched FM Tuner
Quad FM Tuner
Chapman AM/FM
Jason JTV Tuner
Dulci AM/FM
* STEREO PICK-UPS
Ortofon Head
Ortofon Arm
Decca
Elac Stereo twin Cartridge
Ronette
Ronette DC284
B.J. with arm

£18 18 0
£22 10 0
£19 10 0

10 gns.
[17 0 0

E8 0 0
EIS 17 2
29 gns.

E29 8 0
E26 13 10
£24 19 0

$76
$64
$187

$60
$84
$90
$53
$63
$110
$96
$72

$54
$64
$56
$30
$49
$23
$33
$60
$60
$55
$60

E33 14 0 $69
£14 0 II $37
E22 0 0 545
E19 17 7 $40
£3 9 6 $10
£4 3 5 $9
£8 8 0 $24

Tannoy E13 19 5 $39
Recent P/Tax reductions received too late to show
here are passed on in all cases.

We carry extensive and up -to -dote 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 (rum Tottenham Court Road Station Underground)
Tel.: TEM 7587 & COP 3.703. Cables: MODCHAREX, LONDON.

utters CERAMICS
FOR INDUSTRY

We specialise in the manufacture of-PORCELAIN
for general insulation

REFRACTORIES

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for high -temperature insulation for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321 (5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks: TIPTON. STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone Tipton 1691 Phone MANsion House 9971
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WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7
Tel. : NOR 3213

THE NEW PCU27
STEREO

PRE -AMPLIFIER
CONTROL UNIT

£26. 10.0
Original in appearance, original in design, the new PCU27 provides every
possible facility for all sources of sound reproduction both now and in the
future. In the standard of components used and in the provision of inputs
and controls of unsurpassed flexibility the aim has been to provide a unit which
is truly high fidelity. It will operate with A.10 type amplifiers or any other
power amplifier of comparable quality.
CONTROLS: (1) Selector Switch, controlling eight separate inputs, all for
either stereo or monaural sound sources. (2) Bass Control. (3) Treble Control.
(4) Balance Control. (5) Filter Switch. (6) Variable Slope Switch. (7) Rumble
Filter Switch. (8) Volume Control. (9) Phase Switch. (10) Function Switch.
PRE-SET CONTROLS: There are four. Two adjust the impedance of the
pick-up inputs. The other two adjust the output from the two channels enabling
dissimilar power amplifiers to be used. VALVES:
Mullard, 4 x EF86 pentodes, 3 x ECC83 double
triodes.

--1
Post this coupon or write for descriptive literature and details
of Home Trial facilities, Hire Purchase Terms and Guarantee j

or call at our Holloway Showroom for full, unhurried demon-
stration and professional advice on your installation. Open
9-6 weekdays and 9-5 Saturdays.

NAME

ADDRESS

WJA

STEREO
PLUG-IN UNITS
A6 AMPLIFIER £9.17.6
PCU21 CONTROL UNIT £9.15.0
The Control Unit with one amplifier plugged
into it can be used as a complete Monaural
Amplifier (allowing subsequent conversion to
stereo by simply plugging in a further amplifier)
or for use as a STEREO -CONVERTER
AMPLIFIER (f19/12/6) to convert your
existing system to stereo. As a complete stereo
Amplifier the price is f29/10/-, providing
12 watts push-pull high fidelity output with
inputs for stereo and monaural reproduction
from pick-up, tape and radio.

A.10 Mk. II POWER
AMPLIFIER E21.10.0
This unit, established in the top
rank of high fidelity amplifiers, is
ideal for use with the PCU27. Use
two A.10 Mk. II Amplifiers for
stereo or one for monaural with the
facility of subsequent conversion to
stereo by adding the second
Amplifier. If a monaural system is
required both now and in the future,
the well-known Armstrong Control
Unit Mk. II (illustrated here, price
£10/10/-) should be used.

I 1

MI good Os use

itodioopares
quality

components

for design

development
and

prototype
work

kei,geOleRadiospares components are
delivered absolutely "by return"

II An important book on the design
of transistorised systems

111

by S. W. Amos B. Sc. (Hons). A.M.I.E.E.

PRINCIPLES

OF TRANSISTOR

CIRCUITS

This book deals with the physical processes occurring in
transistors, the main emphasis being on the application of
these principles to practical problems of such quantities as
input resistance, stage gain, optimum load, power output,
values of coupling capacitors and transformer winding
inductances. It provides an invaluable introduction to the
design of transistorised equipment for professional
designers, students and amateur constructors.
21s. net by post 21s. 11d. 167 pages Illustrated

from leading booksellers
Published for " Wireless World" by

Iliffe & Sons Ltd., Dorset House, Stamford St. London S.E.1
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FIST MICROPHONE
Moulded in Nylon, this attractively
designed unit is weatherproof and almost
indestructible under the most adverse
conditions. It has a positive action
Double Pole Changeover Switch, and

is available with either Carbon or Electro-
magnetic Transmitter. When fitted with
the E/M Inset it also operates as a Receiver.
For use on Mobile Radio, Walkie-Talkie,
Police Motor -Cycle Wireless, etc.

Details of all S. G. Brown
products sent on request.

We proudly draw attention to our newly
designed FIST MICROPHONE and UNI-
VERSAL HANDSET, which find applica-
tions everywhere where quality, toughness
and serviceability are major factors.

UNIVERSAL HANDSET
Moulded in Propionate-one of the
toughest plastic materials ever pro-
duced, this beautifully styled, robust
and lightweight instrument is designed
to accommodate any known Trans-
mitter or Receiver Inset. Built-in
Double Pole Changeover Switch
is also available. Standard Insets:
Moving Coil, Electro-magnetic, Single
Carbon and Double Button Carbon.
For use on Radio Stations, Mobile
Radio. Walkie-Talkie, Police Car -
Radio, etc.

Handsets; Microphones; Headsets; Headsets with Boom Microphone;
Headsets with Throat Microphone; Transmitter Insets; Receiver Insets;
Hospital Headphones and Pillowphones; High Fidelity Headphones.

SHAKESPEARE STREET WATFORD HERTS

LTD.
Telephone: Watford 27241

NEW TYPE

Small illustration features
insulator actual size.

* it's reliable if it's made by
Jacksons

STAND-OFF INSULATORS

Mn
ago

(LONDON) L LTD

There are already some 25 different types now
available and these two new additions have

many interesting features-namely Type " J,"
length 19/32 inch, and " J -S," length 15/32 inch.

These give the same performance as
type " C," but have a smaller height
and lower price.

The vee-shaped top terminal permits

very rapid heating and rapid connec-

tion for two or more wires which
may be simply laid in the groove,
or clenched before soldering.

REGISTERED DESIGN PATENT PENDING

PRECISION BUILT COMPONENTS
KINGSWAY-WADDON, SURREY.
Phone: Croydon 2754-5. 'Grams: Walfico, Souphone, London.
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The
Super's
Soldering Iron
heats up from cold

in B seconds
Designed on an entirely

new principle, this light-

weight, versatile iron is

eminently suitable for

soldering operations in the

radio, television, electronic

and telecommunication

industries. For test bench

and maintenance work it is

by far the most efficient and

economical soldering

iron ever designed.

* Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off-thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

nlc. Can be used on 2.5 to 6.3 volt
W supply (4 volt transformer

normally supplied) or from a
car battery.

* More powerful than conventional
150 -watt irons; equally suitable
for light wiring work or
heavy soldering on
chassis.

Simple to operate; ideal for
W precision work.

* Requires minimum main-
tenance-at negligible cost;
shows lowest operating
costs over a period.

LIST PRICES

IRON 39/6

TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD
(Industrial Equipment Division)
Sales Office & Works :
Upper Ordnance Wharf, Rotherhithe Street
London, S.E.16. Tel.: BERmondsey 2014
Head Office :
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391

Length 10";
weight, 3i ozs.

For best results
with this iron

use ENTHOVEN

SUPERSPEED

CORED SOLDER

and ALUMINIUM

CORED SOLDER

where to get

CRYSTAL
TURNOVER

CARTRI DGES

£1.10 0 Plus 9/7 P.T
Stereo f2 . 10 0 Plus 16/- P.T

we have them !
There's a Ful-Fi for stereo, there's a Ful-Fi for hi -h
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
K.r)phire 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.
115 Gower Street, London, W.C.I
Tel: Euston 7515 & 5811

LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM
SOUND REPRODUCERS LIMITED

EXECUTIVES REQUIRE
CRISP, CONCISE
REPORTS-DICTATE
THOSE DETAILS IN
YOUR CAR!
VALRADIO DC,'AC
CONVERTERS
MAKE DICTATING
MACHINES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers. Radiograms,
Electric Gramophones Television
Receivers, and T V from country
house lighting plants. (Prices accord-

ing co instrument.)
INPUTS . ENTREES . ENTRADAS
6, 12, 24, 32, 50. 110 or 200!250 v.
OUTPUTS . SORTIES . SALIDAS
110 v. or 230 v. AC, 50 or 60 c/s, 30 to 300 w

Prices DC/AC Converters:
From £3/l8'-for Small Motors.
From £121151-for Radiograms (including 3 -speed Types).

Units complete and ready for use. VALRADIO. Write for
descriptive folder, WW!C. ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircraft Industry.

Les rapports destines aux chefs de service doivent Etre ,ediges dune
iacon bien concise-dictez les done dans votre voiture!
Les convertisseurs C.C./C.A " VALRADIO consentent la mobilite aux
machine. a dicter et aux enregistreurs sur bandes.
Its peuvent egalement etre utilises pour changeurs de disques, appareils
combines, electrophones, televiseurs etc. partant d'installations d 'elec.
tricite parriculieres

Las relaciones destinadas a os ietes tienen que redactarse de modo muy
conciso-dictenlas en el coche!
Los inversores C C.IC.A " VALRADIO " 'es prestan movilidad a las
maquinas de dicta' y a 'os erabadores de cinta.
Tamblen peuden utilizarse pare cambiadores de discos radio-combinados
gramo onos electricos aparatos de television etc. aprovechando las in-
stalaciones electrical orivadas

Specialists in converters since 1937. VALRADIO LIMITED,
BROWELLS LANE  FELTHAM  MIDDX. Phone: Feltham 4242/4837
OVERSEAS ENQUIRIES TO:- DEMANDES D'OUTRE-MER A:-

TODA INFORMACION DE EXPORTACION HA DE PELIRSE A:-
E.M.I. SUPPLIES LTD. HAYES, MIDDLESEX,  ENGLAND



JUNE, 1959 WIRELESS WORLD 87

NE
Model

10-Taylormeter 100A
SUPER -SENSITIVE ! ! UNIQUE H

WORLD'S FOREMOST ! !

OUTSTANDING FEATURES:
Sensitivity 100,000 o.p.v. D.C., 5,000 o.p.v. A.C.
Current readings from 0.2 microamps-10 amps. D.C. (10AA,

50µA, 25011A, lmA, 100 mA, 1 Amp, 10 Amps).
D.C. Volt readings from 10mV-2,500V (25kV by probe)

(0.5, 2.5, 10, 25, 100, 250, 1,000, 2,500).
A.C. Volt readings from 0-2,500V.

(10, 25, 100, 250, 1,000, 2,500).
Ohms from 0-200 megohms in 4 ranges (self-contained).
5 Drteibel Ranges.
5 Output Ranges. Many other advantages.
Accuracy 2`% D.C. 3% A.C. 5°), Ohms.
Sin. Mirror Scale meter.
Automatic Mechanical Cut-out protects against overloads.
Reverse Polarity facility.
Robust and suitable for everyday use.

HIRE PURCHASE OR CREDIT SALE TERMS AVAILABLE

yek.4.44

ki-vZRSE

80,Vi.0
METER

5540 ?$4145 ,00
2S3V

LIST PRICE E31 10 0.
Write for full details and free catalogue
TAYLOR ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE SLOUGH BUCKS Telephone - Slough 21381

-1911.11°11111111.11111"..mn

Cl
 NT 2

, e xC 12

O  xc 14

0-0 X C IS0-0 XC 16

X C 17

0 410 XC 18

0  xc 20

 X C 22

 X C 23

 XC 24

A member of the Automatic Telephone

and Electric Group

to Cold Cathode Tubes
for the most modern electronic

switching and control systems
Hivac cold cathode tubes provide flexibility, economy,
long life and reliability

the range includes

diodes
stable diodes
difference diodes
triodes and
tetrodes

our Technical Service Department is ready to
provide further details of their characteristics or
application.

STONEFIELD WAY  SOUTH RUISLIP  MIDDLESEX
Telephone: Ruislip 3366

CI4b
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Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
Ideal T.V. mains switch

S.L.I66: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3 -AMP switch
with tags to fit printed circuit boards

Samples to manufacturers
For design purposes
AT ONCE-WITHOUT CHARGE

T.225

CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: MOLESEY 4336

ARCOLECTRICSWITICEIES  LTD

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 uses o"this

adaptable product.

 Quotation by return.
 Prototypes within 48 hours.

 Good delivery guaranteed.

P.O. Type 3000 The Best Manufacturers
The most versatile relay

available today.
coils up to 120,0000

Spring Set Insulation up
to SKY

Also
Type 600

Polarised
A.C. Relays
High Speed
Uniselector

Key Switches
Latching Relays

Magnetic Counters
Miniature Sealed Relays

60710441* the
9p /

fa: -Ottbit (M de
DEPT:WI) TUDOR PLACE , LONDON. W.I

TELEPHONES:MUSEUM 7960 LANGHA11 4821

use Grey & Marten

`Amalgam' solder
Grey & Marten make solders specificallyfor the
Radio, Television and Electronic industries.
Amalgam 'Resinact' Cored Solder with specially
activated resin flux, to specification DTD 599, and
B.S.44t.
Amalgam P.C. Alloys for dip -tinning printed
circuits (free service for checking analyses of metal
in customers' baths).
Amalgam Fusible Alloys, made in all forms, for all
uses. Fully approved A.I.D., C.I.A., G.P.O.,
I.R.C.S.C. and M.O.S.

GREY & MARTEN LIMITED
City Lead Works, Southwark Bridge, London, S.E.i. Tel: HOP 0414

and at Birmingham, Manchester and Ipswich
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Telephone : Cables .

GERrard 0522-3 VALVEXPOR - LONDON

RADIO ' TELEVISION ' TRANSMITTING & INDUSTRIAL TUBES

Ravio
R T WALRAD

TUBE
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

Telex.:
LONDON 28752

Cabinet racks for
expensive instrumentation

This is the DYNATRON Cabinet Rack Type B, specially
designed as a general purpose unit. With locking doors,
or without doors. Can be built into bays of two,
three or more units.
Dynatron Cabinet Racks Type A, without doors, in
three sizes. 3ft., 4ft., and 6ft. are also available.

All these points are important
* Hinged sides giving access to equipment for ease of servicing.
* Sides removable to enable bolting of cabinets together for
assembly into bays of any length.
* Allowance made for all possible cabling.
* Ample ventilation.
* Provision for cooling unit if required.
* Finest quality materials and workmanship.
* Can be supplied in a variety of finishes.
* Mounting is for standard 19" Post Office type panels.

DYNATRO

HEIGHT 72 5/16"

WIDTH 24 5/8"

DEPTH 24 5/8"

WEIGHT, COMPLETE WITH

MOBILE UNIT. . . . 288 LB.

DYNATRON RADIO LIMITED
FURZE PLATT, MAIDENHEAD
TEL: 5151-5
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new and enlarged edition
covering all the latest developments

RADIO CIRCUITS
A step-by-step survey 4th edition

by W. E. Miller, M.A. (Cantab.), M.Brit.I.R.E., revised by E. A. W.
Spreadbury, M.Brit.I.R.E., associate editor of " Wireless & Electrical
Trader."

This standard introduction to superheterodyne receiver circuits has
been greatly extended and brought completely up-to-date. The whole
text has been revised in the light of the latest developments, and new
chapters have been added on transistors, car radio and F.M. receivers.
Although virtually a new book, it is still written in the same simple, non -
mathematical style that has received such widespread acclaim.

75,000 copies of previous editions sold
15s net BY POST 15s 10d 172 PAGES

from leading booksellers Published by:-
ILIFFE & SONS LTD. DORSET HOUSE STAMFORD ST. LONDON S.E.1

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:-

FERRANTI 71-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 -14%, at all loads 0 to 30/372 amps., when the
supply voltage is varying over the range -I-8% to
_12%
 Frequency compensated 45-55 and 54-66 c/s.
 Excellent output wave -form.
 Can also be used as a variable transformer.
 Unused. Complete with spares and instruction

book.
P. B. CRAWSHAY

94 Pixmore Way, Letchworth, Herts. 'Phone IASI

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 Park 0016

TELEVISION AERIAL COMPONENTS
DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our

* Band III Folded Dipoles (As illustrated)

* Reflector and director rod holders

* Masthead Fittings for it", I", If"
and 2" Masts.

Send 1/- P.O. for the revised, fully illustrated catalogue to:

FRINGEVISION LTD., Marlborough, Wilts.

new multi -page catalogue :

* Mast Coupling units for 2" Masts.
* Insulators, Both Rubber and Plastic

(As illustrated)

* Alloy Tubing for Elements, Cross
boom and masting.

Phone : 657 3
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They know...
that to obtain the full

benefit from their

recordings they must have

a really first class

record player.

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

PIN POINT SOLDERING
Transistors Printed Ciruits Miniaturized Equipment

"AS LIGHT AS A PEN"

MODEL VOLTAGE LISTPRICE

C.240 230/240 29/6

C.220 220/230 29/6

C.125 120/130 29/6

C.115 110/120 29/C

C.50 48!52 29/6

A or B.6 6 25/-

A or B.12 12/13 25/-

A or B.24 22/26 25/-

A or B.28 26/28 25/ -

INTERCHANGEABLE SPARE BITS

0 Si 1M)401

3/32" 5/32'

2.4 mm 48 mm

1.

4
tri 3/16'

4../

0

Heavy3/16'

4.s mm 48 mm Duty

A.N:T'.E.X LIMITED
3 TOWER HILL LONDON E C.3.
Telephone: ROYal 4439. Cables: Antexlim, London.
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WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/ IAC M.W. OSCILLATOR COILS. For

I 76pF TUNING CONDENSER PRICE 5f4d.

P50/2CC Ist and 2nd I.F. TRANSFORMER
470 Kc/s OPERATION. " Q " = 150 PRICE 5'7d.

P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. " Q " = 170 PRICE 6f0d.

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 208pF TUNING
CONDENSER

LFTD I DRIVER TRANSFORMER. Split Secon-
dary Type, fully enclosed. With 6 connecting tags

PCAI PRINTED CIRCUIT PANEL, 2-1 x 8+in. ready drilled with component positions and references
printed on rear

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

PRICEi 216d -

PRICE' 7f6d.

PRICE 9f6d.

PRICE 2f0d.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,
WEYMOUTH, DORSET

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of small
quantities of wafer switches (to individual specification)
we guarantee competitive prices and fast delivery.

SWITCHES TO PUBLISHED DESIGNS (FROM STOCK)

G.E.C. 9I2 -PLUS

SI
14/6 pair

S2 (14062/B I)

S4 (SS/556/1) ... 11/6

25 (SS/556/2) .. 10/6

Mullard Tape Amplifiers
Amplifier " A "
SS/567/A
SS/567/B } 32/6 the set
SS/567/C

Amplifier " B "
SS/567/A 16/6

Write for Price List and Design Chart.

SPECIALIST SWITCHES
23 Radnor Mews - Sussex Place
London W2 - AMBassador 2308

Suppliers to the leading electronics, aeronautical and
automobile companies and to research institutions, the
G.P.O. and Universities.

Send us your enquiries for all types of

QUARTZ CRYSTALS
for:

RADIO FREQUENCY CONTROL
FILTER PURPOSES

ULTRASONIC PURPOSES
METALLIZED TO SUIT REQUIREMENTS.

ANY SHAPE AND SIZE CUT TO SPECIFICATION.

PIEZO LIMITED
26 St. Albans Rd., Watford, Herts. Tel: Watford 27808

A. C. SOLENOID type SAM
Continuous 14 ozs. at 2"
Instantaneous to 51 lbs.
Larger and smaller sizes
available.

Also - Transformers to 7
kVA 3 phase.

Current Transformers
100/5 to 2000/5

All Classes.

R. A. WEBBER LTD.
18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065
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25 -Watt Transportable Transmitter/Receiver

BRT. 430 & BRT. 431
for

Radio -Telephony
and

Telegraphy
This simple -to -operate,
high-performance radio

communication equipment
provides a reliable service to

small groups of personnel who would
otherwise be without communications facilities,

e.g. isolated police posts, survey and construction parties,
forestry and similar authorities. The equipment can be operated on a temporary

or semi -permanent basis, from either an a.c. (BRT.431) or tz v. d.c. (BRT.430) supply.
The transmitter operates in two bands in the frequency range 2-9.1 Mc/s

and the receiver in four bands in the range 2-20 MO/S.

Total cost, including telegraph key, telephone
handset, loudspeaker and headphones- £350 F.O.B.

Please address specific enquiries and orders to: ELECTRONICS DIVISION

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND
TELEPHONE, RADIO & TELEVISION WORKS, COVENTRY, ENGLAND.

G.E.C. 32

EQUIPMENT, ACCESSORIES, MATERIALS
FROM LONDON'S LEADING STOCKISTS, ESTABLISHED 1943

Purchase Tax and Manufacturers' Price Changes passed on where applicaole

I

"ALFA"

TEST

METER

OFFER
6/ I 2/60/300/
1,200 v.
A.G., ditto
D.C., 0-20k,
0-2 megohm,
300 microA,
30mA, 300
mA - 20 to

-1-23dB, +20 to +37 dB. Accuracy ±3% D.C.
1-4110 A.C. Multi -range, Skin. x 3Rin. x Vain.
Large clear dial, Leads E6/19/6. (P. & P. 2/-).

MASTER LINK TAPE UNIT M2A
Exclusive Tele-Radio (1943) Ltd., product of
genuinely advanced design. May be used with
decks incorporating head switching. In-
cludes playback speed equalisation signal and
bias metering, output monitoring, oscillator
cut-out, D.C. Solenoid supply and C.C.I.R.
characteristic. Complete with external
power pack. 27 erneslio IP/P 4/-)

Special leaflet on request.

GOODS SENT TO ANY PART OF BRITAIN

TELE-RADIO L
(1943)

T D ,

METER CASES
STEEL, WITH ALUMINIUM PANELS

 SLOPING FRONT
4 x 4 x 4in. 9 5

5 x 5 x 8in. 14 11

6 x 6 x I2in. 24 9

SMALL
4 x 4 x 2kin. 6 8
6 x 4 x 3in. 810
8 x 6 x 3in. I 1 0
10 x 6 x 2kin. 13 3
STANDARD

0 x 7 x 7in. LI 4 9
2 x 7 x 7in. El II 5
4 x 7 x 7in. El 15 9
4 x 9 x 8in. E2 5 8
6 x 9 x 8in. a 9 6
6 x11 x 8in. a 16 8
9 x 11 x 10in. E3 3 10

 SEND FOR CASE AND CHASSIS LIST
SPECIAL OFFER I

MAINS TRANSFORMER
550-0-550 v., 150-200 mA., 6 v. 20/''3 a., 4 v. 3 a., 110 v. primary.

SPECIAL OFFER 2.

MAINS TRANSFORMER
350-310-P-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., 6.3 v. I a. Potted 50/ -
CHOKES
10 H., 250 mA., potted "C" core. 25/-
20 H., 50 mA., potted. 20/-
16 H., 120 mA. 20/-

AND THE WORLD. invited. Carriage extra at cost.

189 EDGWAR1 ROAD, LONDON, W.2
Our only address  Few mins. from Marble Arch 0 Open all day Sat.

Well-equipped dem. room  Phone: PAD 4455/6

 AMPLIFIERS
Quad II Power Amplifier f22 10
New Quad 22 Control Unit 425 0
Leak TL, 12 Plus 418 18
Leak Point One Plus Pre -Amp. 412 12
Leak Variscope, Mk. III 415 IS
Jason 12-10 Mk -11 Stereo Amp.  E37 10
Rogers Junior Amplifier 417 0
Rogers Pre -Amp. 48 0
 PICK-UPS, MOTORS
Decca Stereo P.U. E22 0
Collaro 4TR 200 414 10
Leak (diamond) P.U. 413 16
Garrard TPA/I0 P.U.L15 9
Goldring 580 Cartridge ES 16
Goldring 600 Cartridge fl I 13
Lenco Trans. Motor GL58 420 17
Garrard Trans. Motor 301 426 8
 SPEAKERS
Quad Electro 452 0
Westrex 4169 10
Goodmans 300 I2in. Twin Cone Ell 5
Goodmans 400 I2in. Twin Cone 416 1

'Wharfedale SFB/3 439 10

Wharfedale Golden 10 FSB £8 14 II
Kelly Ribbon Mk. II £10 10
Tannoy I2in Dual 430 IS
G.E.C. Metal Cone E9
G.E.C. Presence Unit £3 19

WB 1016 £8 0

 TAPE
Brenell Mk. V Recorder 467 4
Brenell Deck with ev. counter ... 424 12

Ferrograph 4AN 485 I

Wearite 3A Deck... E35 0
Wearite 3AH or 3B Deck 440 0

Valves, components, accessories,
materials stocked. Enquiries I Everything

for Stereo
and Single

Channel.
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Have you seen our NEW CATALOGUE?
Current Supplement and Bargain List

Speakers, Cabinets,

"SYMPHONY" STEREOPHONIC AMPLIFIER
" Symphony " Stereophonic
Ampliner with independent
control not only of the treble
and bass but the middle
frequencies also.

As reviewed in " The Gramo-
phone" March.

Price at present only

19 GNS

(Carriage and packing by road or rail 10i-.)

NO. I. "SYMPHONY " AMPLIFIER E12 12 0

NO. 2. " SYMPHON Y " AMPLIFIER E18 18 0

NO. I. " SYMPHONY " FM TUNER (tuneable) E14 14 0
" SYMPHONY " SWITCHED FM TUNER KIT E9 19 6

Ready Built EIS 15 0
" SYMPHONY " AM/FM TUNER E26 0 0

DULCI H3 -S STEREO RADIOGRAM CHASSIS E27 16 6
A.M.C. STEREOPHONIC AMPLIFIER Complete in

steel cabinet LIO 10 0

" SYMPHONY " BASS REFLEX CABINET KITS
8in. speaker size £4 15 0

10in. speaker size ES 7 6
I2in. speaker size ES 17 6
Ready Built IS/. extra.

NORTHERN RADIO SERVICES
I I King's College Road, Adelaide Road, London, N.W.3

Business Hours 9-6 p.m., Monday to Saturday inclusive PRImrose 3314

gives full details of our wide range of
Tape Recorders, etc.

" SYMPHONY " INFINITE BAFFLE CABINET (R)
ENCLOSURE) ES 10 0

" SYMPHONY " COLUMN CABINET
413 13

0
" SYMPHONY " CONCERT GRAND EQUIP-

MENT CABINET E19 0 0
SYMPHONY" DE LUXE COMPLETE STEREO
PHONIC REPRODUCER including two speakers (88 0 0
SYMPHONY" DE LUXE CONCERT GRAND
STEREOPHONIC REPRODUCER incl. tape and

GOLDRING/LENCO TRANSCRIPTION UNITS
speakers0 0
Model GL58 with Ronette TX88 and 2 Sapphires (22 3 6

With Ronette BF40 Stereo Cartridge and Diamond (27 16 6
With Goldring 600 cartridge 631 0 0
With ELAC Stereo cartridge E37 0 0

Model GL60 fitted with any or the above cartridges 8711510 extra
to the above prices.

SPECIALLY RECOMMENDED SPEAKERS IN STOCK
WHARFEDALE GOODMANS W.B.

SPECIALLY RECOMMENDED CABINETS iN STOCK
" Symphony " Nordyk

SPECIALLY RECOMMENDED RECORDERS :N STOCK
Truvox Ferrograph Grundig Telefunken Reflectograph

Conversion to Stereo
Owners of " Symphony ' amplifiers will be pleased to know that we
can undertake the conversion to Stereo of their monaural amplifiers.
promptly and at reasonable cost. Example.

No. 2. "Symphony" Amplifier Mark III or IV con- 1u "`
verted to our latest Stereo Amplifier ns

Al! these items are fully described and illustrated in the
New Catalogue

SEND NOW FOR YOUR COPY
Free and Post Free

W.B.

15 Kc/s AT 3/4"/SEC.
TYPE DR HEAD. Illustrated
actual size is square by (in.
long, curved front radius.
Head available as medium im-
pedance 120 mH (parallel con-
nection) or high impedance 450
mH (series connection).
This novel design of head possesses
many advantages over larger types
-higher output-lower losses-
extremely good treble response.-
very low noise and hum pickup.
AN ERASE HEAD of the same
dimensions also is available, cur
type " DR " double field erase
head.
This is not simply a double gap,
but effectively two heads side by
side giving complete erasure of
any signal with modest power con-
sumption. The power required is
approximately 0.5 watt at 50 Kc/s.

*Standard .0002in. gap gives re-
sponse up to 10 Kc/s at Min. per
sec.
.0001in. gap available to special
order, this extends treble response
up to 15 Kc/s at 3/in. per sec.

ENQUIRIES INVITED FOR QUANTITY

QUOTATIONS. SEND FOR DEFA:LS TO

P. A. MARRIOTT & CO.
SUNLEIGH WORKS, SUNLEIGH ROAD,

ALPERTO N, MIC DLESEX
Phone : Wembley 7493.

For use in miniaturised equipment,
Q.C.C. TYPE MG QUARTZ CRYSTAL UNITS
are available for the frequency ranges of 9 to 20
kc/s, and 65 to 130 kc/s.
The illustration above is full size. For full particulars, please
ask for leaflet MG.

When it's crystals, think of Q.C.C. first!

THE QUARTZ CRYSTAL Company Ltd.
Q C.C. Works, Wellington Crescent, New Malden, Surrey
Telephones. MALaen 0334 & 2988 Grams & Cables Quartzco, New Malden

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS
With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel x 36in. wide
No. 2. Capacity 18 gauge mild steel x 24in. wide
No. 3. Capacity 16 gauge mild steel x 18in. w de ES 5 0
End folding att,,chments for Rad,o Chassis. Tray and Box Making...for 36in.
model, 3/6 per t. Other models 2,- The two smaller models will lorm
flanges. As supplied to Government Departments, Universities, Hospitals.
One year's fuarantee. Money refunded n not satisfied Send for details.
A. B. PARKER, Wheatcroft Works, Wellington Street, Batley,

Yorks. Tel. 426.

Carr. ree

E7 10 0
ES 5 0
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High Quality-High Output and
of the very highest standard-

Telefunken valves get the best
possible performance from radio

and television receivers - you can
recommend them with confidence.

Ask your wholesaler about
Telefunken valves or send for full

Telefunken availability list to:
Sole British Distributor for all Telefunken Radios,

Radiograms, Record Players.

TELLUX LTD., 146 NEW CAVENDISH STREET, LONDON, W.1.
or order from your local wholesaler.

O 0 0 0 0 0 0 0 0 0 0 0
O 0

co' Phoenix
O 0
O 0 0 0 0 0 0 0 0 0 0 0

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im-
proved air -operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye -
letting of components in radio chassis even in
the closest corners and, of course, for spin-
nings, cylinders and plastic mouldings.
It can besupplied 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.
For 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, Londoi

r
A

Most types available
from stock including:
DAF 96 EY 86
DF 96 PL 81
DK 96 PCF 80
DL 96 PCC 84
ECL 80 EF 80
All valves have usual
full guarantee. New
revised discounts now
allow greater profit
margin.
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Pye MICROWAVE
Portable
TV Links

Type PTC M1000
This transportable long-range television link is
suitable for use with the N.T.S.C., C.C.I.R. or the
British 405 -line systems. A sub -carrier f.m. music
link circuit is incorporated. The normal frequency
range is 6875 to 7425 Mc,'s but models can be
supplied to cover the range of 5925 to 6425 Mc, s.
The r.f. power output is one watt.

The equipment can be operated back-to-back as a
demodulator repeater for multi -stage transmission
links. Dependent upon siting, each link is capable
of transmitting a distance of 5o miles or more.

Transmitter and receiver, as well as an r.f. wave -
meter and intercommunication circuits are all
contained in four lightweight luggage -type cases.
Spun aluminium parabolic reflectors are available in
diameters up to to ft., and all ancillary equipment
can also be supplied.

Please write for details.

As supplied to:

ASSOCIATED TELEVISION LTD.

SCOTTISH TELEVISION LTD.

TYNETEES TELEVISION LTD.

CENTRAL REDIFFUSION SERVICES LTD.

PORTUGUESE TELEVISION SERVICE

ATOMIC WEAPONS RESEARCH
ESTABLISHMENT

and many other users

k MICROWAVE LINKS

Pye Telecommunications Limited  Newmarket Road  Cambridge  Telephone Teversham 3t31 Telegrams Pyetelecom Cambridge



9-7

Minh= Mall
ELECTRONICS, RADIO, TELEVISION

Managing Editor:

JUNE 1959

255 Editorial Comment
HUGH S. POCOCK, M.I.E.E. 256 Ferroelectrics-1 By J. C. Burfoot

260 Improved Audio Input Circuit By R. C. Marshall
Editor:

262 Sporadic ' E' and the F., Layer By T. W. Bennington
F. L. DEVEREUX, B.Sc.

264 Simple Oscilloscope Camera By A.J. Key
266 World of Wireless

Assistant Editors: 267 Personalities

H. W. BARNARD 269 Pickup Arm Design By J. Walton
T. E. WALL 272 Displaying Valve Characteristics By R. G. Christian

274 Feedback Amplifiers as Filters By Thomas Roddam

276 Elements of Electronic Circuits -3 By j. M. Peters

279 Magnetic Matrix Stogies By W. A. Cole

283 Letters to the Editor

285 R.H.F. By " Cathode Ray"

289 ElectrOnics and the Phonetician By H. J. F. Crabbe

294 Technical Notebook
VOLUME 65 No. 6 296 Manufacturers' Products

PRICE: TWO SHILLINGS 299 New Marine Radar
300 News from the Industry

FORTY-NINTH YEAR 302 Random Radiations By " Diallist"

OF PUBLICATION 304 Unbiased By " Free Grzd"

Offices: Dorset House, Stamford Street London, S.E.1
Please address to Editor, Advertisement Manager.

or Publisher, as appropriate

©Iliffe & Sons, Ltd. 1959. Permission in writing from the Editor must first be obtained before letterpress or illustrations
are reproduced from this journal. Brief abstracts or comments are allowed provided acknowledgment to the journal is given.

PUBLISHED MONTHLY (4th Monday of preceding month) by ILIFFE & SONS LTD. Dorset House, Stamford Street, London, S.E.1
Telephone: Waterloo 3333 (65 lines). Telegrams: " Iliffepres. Sedist. London." Annual Subscriptions: Home and Overseas £1 15s. Od.
Canada and U.S.A.. 85.00. Second-class mail privileges authorised at New York, N.Y. BRANCH OFFICES: BIRMINGHAM: King
Edward House, New Street. 2. Telephone: Midland 7191. COVENTRY: 8-10, Corporation Street. Telephone:Coventry 25210. GLASGOW.

26B, Renfield Street, C.2. Telephone: Central 1265. MANCHESTER: 260, Deansgate 3 Telephone: Blackfriars 4412. NEW YORK
O: 'FILE: U.S.A.: 111, Broadway, 6 Telephone: Digby 9-1197.



98 (ADVERTISEMENT) WIRELESS WORLD JUNE, 1959

117M'llAil; MP" ,S.M

Transistor
/ili7/7,:e3ii,"1Z/7,0/ ,f1d4'L"/ "ffx,/,-4m==i7gorz

Automatic -keying Circuit

Various modulation arrangements can be used with the
500kc/s marine -distress transmitter (see previous advertise-
ment). For c.w. operation a morse key can be connected in
series with the base winding of the modulator transistor,
together with an r.f. choke and a bypass capacitor to prevent
r.f. voltages floating across the key.
Low -power modulation is used for radio telephony. The
modulator transistor is biased into Class C operation, using
a parallel CR combination, to a point where the output of the
transmitter falls to half its normal value, and an a.f. signal is
applied across the bias resistor.
The circuit shown here is for an automatic -keying device
which generates the distress signal. A time interval of 0.1 sec
was chosen for the duration of a dot and for the interval
between successive dots or dashes. The duration of a dash is
then 0.3 sec.
Transistors Trl and Tr2 form the dot multivibrator and the
Tr2, Tr3 combination is the dash multivibrator. As the
spacing between dots is the same as the spacing between
dashes, no gate is required for mixing and so the output can
be taken from the collector of Tr2, the common transistor.
To square -off the waveform of this output an emitter follower
Tr4 is added. The output from Tr2 is inverted by Trl 3 to the
negative -going pulses required for keying the transmitter. A
positive line is provided for the combined rpultivibrator by
connecting the three emitters to a suitably decoupled resistor
R2. This ensures that the appropriate transistor (Trl or Tr3)
is definitely cut off by the sequence multivibrator which
acts as an on -off switch in the base leads of Trl and Tr3.
This multivibrator consists of transistors Tr6 and Tr7,
which conduct alternately, switching the supply voltages
across the base resistor R7 and R6 respectively. When Tr6
is on, Tr5 is off and the voltage across R9 (approximately
WO appears across R7, the base resistor of Trl, and three
dots are generated. The timing of this sequence is mainly
governed by the combination C9R11.
The capacitor C7 reduces the switch -on time of transistor
Tr7. If it is omitted, the inhibiting signal from Tr7 does not
reach the dash multivibrator soon enough and a spurious

2

5110 aash°,Thatr,
Dash

nsuitaalhasSch
Sea

dash precedes the dot -dash sequence. When Tr7 is on, Tr8 is
off, the supply voltage appears across R6, and Tr3 generates
three dashes. Transistors Tr5 and Tr8 are emitter followers
which square -off the collector waveforms from Tr6 and Tr7.
The sequence multivibrator is in turn controlled by the mark -
space multivibrator by connecting R13, the base -feed resistor
to Tr7, across the emitter load of Tr9. The mark -space
multivibrator is the only free -running one in the whole
circuit. It controls the whole automatic timing circuit. TrlO
is an emitter follower which squares -off the collector wave-
form of Trl 1. A buffer stage, Tr9, is required to reduce
interaction between the mark -space multivibrator and the
previous stage.
The resistor R18, in the base lead of Tr10, is necessary to
prevent pulses, fed back from the sequence and dot -dash
multivibrators, triggering the mark -space multivibrator. It
also reduces the voltage developed across the emitter resistor,
R17, thereby reducing the on -period of Tr 1 1 . This time can
be easily adjusted because it is the off -period for the com-
plete timing circuit. If R22 is 2701d) and C10 is 100 i/F, the
space period between signals is about 15 sec.
Some of the timing components need careful selection; all
the resistors for these circuits should be of high stability, and
the capacitors should have low leakage currents. These
capacitors should preferably be metallised paper types (Cl,
C2, C3, C5, C7, C12), and tantalum electrolytic for the others.
All the transistors operate at less than 500IJA per stage; the
total current drain from a 12V battery is about 4mA. The
circuit operates satisfactorily with supplies down to about
10y, and over a range of temperature from 0 to 60°C. Taking
into account the on -off power ratio of the combination of
transmitter and keying circuit, a life of 50 hours can be ex-
pected from a 4 ampere -hour accumulator.
It cannot be emphasised too strongly that indiscriminate
transmission of the international distress signal, whether
licensed or not, is very undesirable. However, the principles
of the design described can be used for the automatic keying
of any morse signal, such as a call sign, by suitable adjust-
ment of the timing components.
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Ildullardi T.S.D. DATA and PUBLICATIONS SECTION, MULLABD LTD., MULLARD HOUSE. TORRINGTON PLACE, LONDON, W.C.1
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COMPONENTS

GROUP

The proved reliability of the Brimar 'T' range of valves has been
"built-in" as the result of experience gained from a programme of
examination and testing. One of these tests is illustrated. Valves are
placed in a rotor inside a chamber which is later evacuated. The
rotor is then accelerated at high speed to simulate the effects
experienced by super high speed aircraft flying at high altitudes.
The information derived from this and other tests on valves for special
applications is used to improve manufacturing techniques on com-
mercial types: which makes Brimar the obvious choice when the
demand is for a reliable valve.

better make it BRIMAR
Standard Telephones and Cables Limited

Registered Office: Connaught House, Aldwych, London, W.C.2

VALVE DIVISION: FOOTSCRAY  SIDCUP  KENT  FOOTSCRAY 3333
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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 life
up to six times.
Protects
your records.

Acos Styli
x5oo tested,
diamond and
sapphire,
for all Acos and
many other makes
of cartridge.

Prince Igor and Princes Risborough
Prince Igor (Borodin) can come to life in Princes Risborough (Bucks). Polovtsi
(dances, warriors and maidens) can drop in for tea at Polzeath (Cornwall) :

ACOStereo equipment plays a vital part in providing vivid stereo sound at
a reasonable cost.
ACOStereo Type 71, costing only 52s. rod. including a diamond stylus, converts
many popular arms to stereo. ACOStereo Type 73, for stereo, LP and stan-
dard, is used in many leading instruments. Both types are an unqualified
success at home and abroad.

'A Cossack
in the

sitting room ? '

I

ACOStereo'
in the

sitting room l'

oncn  ARE DOING THINGS IN STYLI
COSMOCORD LTD WALTHAM CROSS HEATS TEL: WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)
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" BELLING - LEE " NOTES
PARAMETERS OF DESIGN

Some problems of sealing

No. 6 of a series

Towards the end of the last article
we implied that it was relatively easy
to seal a can, but the difficulty arose
when you tried to take some leads
through it, and keep the container
sealed indefinitely. Various synthetic
rubbers have been tried with varying
degrees of success provided the cor-
rect form and the most suitable
grade have been chosen for a particular
application, e.g. high temperature,
oil resistant, etc.
Metallized ceramic has been used for
quite a long time, but present designs
are not as popular as they used to be
and further development work is
being carried out.
There are several types of glass to
metal seals, some using too costly
materials, some suitable only for
small metal -glass interface, some too
fragile. Glass to metal seals can be
divided into two main groups, match-
ed and compression.
A matched seal is where the co-
efficient of expansion of the glass
and metal parts is matched. Such a
seal can generally withstand a greater
thermal shock i.e. sudden extreme
changes of temperature, as when a
soldering iron is applied to a centre
conductor (1). In a matched seal,
the metal parts can be thin, as they
are not under tension but it is not so
strong mechanically as a compression
seal. Those manufactured by us, in
general, stand up to the required
specifications.
There are two tests (a) temperature
cycling from -65°C to +20°C then
to 150°C and in reverse several times
(b) thermal shock, out of freezing
water into boiling water and in re-
verse several times. In some cases the
seals must withstand plunging into
molten tin for tin -dipping.
There is an interesting mechanical
problem in the drawing down of
wire or tubing to be used as a con-
ductor through a seal. Such a wire is
reduced many times and is scored in
the process. Such scores are small
grooves (2), and these may be closed
in during subsequent reduction stages,
forming microscopic pipes or capillary
tubes (3 and 4). Thus, an apparently
solid wire can, in fact, be porous
along its length, and the same prob-
lem can occur in the walls of a tube (5).
More about this next month.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.
Written 26th March, 1959

MAKING IN MILLIONS

35 YEARS OF 'KNOW HOW'
BEHIND EVERY TERMINAL

We make millions of terminals in a most comprehensive range
of types and sizes. In many cases, collar assemblies are inter-
changeable, thus making possible a wide variety of combinations.
Where our range-extensive as it is-does not provide for your
particular requirements, we are always prepared to ' make to
measure'.
We are specialists in components. This is no empty phrase: it
means that we have been engaged in the design and manufacture
of precision -made components for some thirty-five years, and at
Enfield we devote a very great deal of our time and space to
research, forever seeking new and better methods of production,
whilst ensuring that every component maintains our high standard

of performance.

Most "Belling -Lee'' products are covered by patents or
registered designs or applications therefor.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Read Telephone : Enfield 3322 Telegrams: Radiobel, Enfield
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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.
i
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Aspects of design
This is the twelfth of a series of special features dealing with advanced problems in television
and radio circuit design to be published by Siemens Edison Swan. The Ediswan Mazda
Applications Laboratory will be pleased to deal with any questions arising from this or other
articles, the thirteenth of which will appear in the July 1959 issue.

Among the factors to be considered in designing a video
amplifier for a television receiver are several in which the
characteristics of the valves and cathode ray tubes are involved.
The requirements and limitations imposed by the normal
spread in these characteristics and their change during life
are discussed in the following paragraphs in relation to a cir-
cuit designed to drive the cathode of the cathode ray tube.
A simplified diagram is shown in Figure 1.

H.T.

R2

FIGURE I

FROM

DETECTOR

TO C.R.T. CATHODE

AND SYNC. SEPARATOR

in C2mr

ZERO SIGNAL BIAS CONDITIONS
The cathode bias voltage should be arranged so that, with

zero grid signal, the anode current is low. The working point
should, however, not be down in the very curved part of the
anode current/grid voltage characteristics or compression of
the synchronising pulse amplitude will occur and will tend
to become more pronounced during the life of the valve. For
valve types such as the Ediswan Mazda 6F23, 30F5 and 30FL1,
a zero signal anode current of 4-5 mA is generally satisfactory.

Unless some of this bias voltage is derived by means other
than cathode current feedback, the gain of the amplifier will
be very low. The usual method is to drain current from the
H.T. supply through a resistance, R,, compromising at abou.
the same value as the cathode current. This retains a cathode
resistance, R large enough to use conveniently for H.F. com-
pensation and does not require an expensive component for R,

CATHODE RAY TUBE DRIVE
During the life of a cathode ray tube, its emission tends to

fall until it is necessary to drive it to near zero voltage between
grid and cathode to obtain adequate highlight brightness. At
this end -of -life condition, a picture signal of up to 70 volts
peak may be required when the spread of raster cut-off voltage
is considered. This corresponds to a peak -to -peak video sig-
nal, including synchronising pulses, of 100 volts. Thus, to
ensure full use of the cathode ray tube, it is desirable that the
video amplifier should he capable of delivering this output
voltage when required.

CHOICE OF ANODE LOAD
From the point of view of frequency response a low anode

load resistance, R is desirable, but the choice of values is
restricted by the maximum output voltage requirement and
the characteristics of the valve, as is shown in Figure 2. Load
lines are drawn, each showing a peak swing of 100 volts from
the zero signal condition, thus determining a locus of peak
anode current against minimum anode voltage.

12
VIDEO

AMPLIFIERS

If a low resistance, A, is chosen, the required output may
not be obtainable without driving the valve to a high grid cur-
rent, resulting in clipping by reduction of the effective load
of the preceding diode detector. This effect will become more
apparent as the available peak current of the valve falls during
life. On the other hand, a high anode load resistance, C, can
also result in clipping or inversion of highlights when the voltage

is driven below the " knee " of the anode charac-
teristics. The correct choice, B, is the lowest
resistance which will give a peak anode current
within the capabilities of the valve throughout
its life and allow a margin for spread of knee
characteristics and tolerances on both the anode
and bias resistances.

U

0
O

FIGURE 2

,r

AVERAGE VALVE

BIAS TO GRID CURRENT

A

END OF LIFE VALVE

BIAS TO GRID CURRENT

ZERO SIGNAL CURRENT

ANODE VOLTAGE

H.F. COMPENSATION
The previous paragraphs have considered the design almost

entirely at low frequencies. The effective capacity, C at the
anode due to the loading of the cathode ray tube, synchronising
pulse separator and other circuits results in a loss of gain at
higher frequencies. As long as the time constant C, R, is not
excessive, an adequate bandwidth can be obtained by reducing
cathode feedback at higher frequencies. For optimum com-
pensation, C, R, should be approximately equal to C, R
but experimental adjustment on a test picture is the simplest
method.

PRACTICAL DESIGN
From the considerations discussed above it will be obvious

that the problem of obtaining sufficient maximum video drive
for the cathode ray tube becomes increasingly more difficult
as the H.T. supply voltage is reduced. Satisfactory component
values for use with valve types 6F23 and 30F5 from an H.T.
supply voltage of 190 volts are as follows. --

R, 270 ohms ± 5%
R, 33,000 ohms ± 10%
R, 8,200 ohms ± 10%

SIEMENS EDISON SWAN LIMITED An A.E.I. Company
Technical Service Department, 155 Charing Cross Rd., London, W.C.2*
Telephone: GERrard 8660. Telegrams: Sieswan. Westcent. London
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NEW HIGH SLOPE R.F. PENTODE
EDISWAN MAZDA 6F23
For a.c. or a.c. d.c. Television Receivers.
The 6F23 has similar characteristics to the 30F5 and can be used,
for example, as an amplifier in sound I.F., vision I.F. and video
stages and as a synchronising pulse separator. The 6F23 has the
advantage of having a 6.3 V, 0.3 A heater.

Tentative Ratings and Characteristics
MAXIMUM DESIGN CENTRE RATINGS

Anode Dissipation (watts) Pa(max) 3*
Screen Dissipation (watts) pg2(max) 1*
Anode Voltage (volts) Va(nleX) 250
Screen Voltage (volts) Vg2(max) 250
Heater to Cathode Voltage
(volts r,m.s.) Vh-k(rnax) rm.,. 200**

*With a grid to cathode circuit resistance not exceeding
10,000 ohms.

**Measured from cathode to higher potential heater pin.
INTER -ELECTRODE CAPACITANCES (pF)t

Grid 1 to Earth cio 9.0
Anode to Earth roue 3.7
Grid 1 to Anode cga-a 0.007

tMeasured in fully shielded jig, without can.
MAXIMUM DIMENSIONS (mm)

Overall Length 67.5
Seated Height 60.5
Diameter 22.2

k

91

k

O 0 12 VIEW OF
FREE END

0

93

TYPICAL OPERATION
Anode Voltage (volts)
Screen Voltage (volts)
Self Bias Resistance (ohms)
Anode Current (mA)
Screen Current (mA)
Mutual Conductance (mA/V)
Inner Amplification Factor
Equivalent Grid Noise Resistance

(ohms)
Input Loss at 38 Mcis (ohms)
Input Capacity Working (pF)
Change in Input Capacity produced

by biasing valve to cut-off (pF)
Figure of Merit (Valve only) (Mc's)
Effective Figure of Merit (Valve and

Circuit) (Mcis)
*The two crthodes strapped and joined
AMeasured at 38 Mc/s.
tInter-electrode capacity with holder

gm X 103
.l."Given by See "Aspects

2ir y Cin Cout
further details.

93
91

Va
Ve2
Rk
Ia

Ig2
gm

Req
Tgl-k(W)
cm(W)

pen(W)

92

170
170
150
10
2.6
9.2
64

670
8500*
12.1t

2.45n,
210$

130
directly to earth.

capacity balanced out.
of Design" Article 1 for

"
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SIEMENS EDISON SWAN LIMITED An A.E.I. Company
Technical Service Department, 155 Charing Cross Rd., London, W.C.2.
Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London.

Tentative Characteristic Curves of hdiswan Mazda Valve Type 6F23
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Sticking our necks out?
G.E.C. announce maximum junction temperature uprating to 85°C for
their audio transistors. We know this claim isn't too tall because we have
sound reasons for making it. Recently our manufacturing techniques have been
improved to the extent that life tests show that we can now quote an 85°C
continuous working maximum junction temperature for G.E.C. germanium
audio transistors. As a result of this the already high maximum collector
dissipation ratings have been increased even further. These new ratings,
coupled with the typical alpha cut-off frequencies of about 1Mc/s,
make the G.E.C. range of audio transistors unique.

CD AUDIO TRANSISITIORS
II

LOW NOISE LOW POWERt MEDIUM POWERt

Maximum noise
factor=5dB

(f= I kcis, Rs = 500 f2
Vce= -2V, le =0.5mA)

Maximum collector
dissipation

at 45'C= 200mW
at 55°C= 150mW

Maximum collector
dissipation

at 45°C= 800mW
at 55°C=600mW

(on 3"x 3" cooling fin)

ic(pk)(A) - I I

GET106 GETI 14 IGET113.t. GET103 IIGET102$ GET104 GETI 15 GETI 16 GET105

Vce(pk)(V) 15 15 1 15 30* I 30* 30 15 30* 40*

New high gain types * ReiRb> 0.03 t Can be supplied in matched pairs

OEM. Semiconductor Division, School St. Hazel Grove, Stockport, Cheshire. Tel: Stepping Hill 3811, London enquiries Tem. Bar 8000. Ext. 10
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DTROAIII INTPICITIOLUFE
teaRAD/06ELFCTRONICS

Vow ICON while you WILD...
SYMPLE...PRACTICAL-FASCINATING...

ANNOUNCING - after many years of highly
successful operation in the U.S.A. and in Europe-
the latest system in home training in electronics
is now introduced by an entirely new British
training organisation.
AT LAST-a comprehensive and simple way of
learning-by practical means-the basic principles
of radio and eldctronics, with a minimum of theory.
YOU LEARN BY BUILDING actual equipment with
the components and parts which we send you. Power supply
You advance by simple steps using high quality circuits
equipment and performing a whole series of
interesting and instructive experiments. No
mathematics!
INSTRUCTION MANUALS and our teaching staff
employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner. You really have fun whilst learning!
And you end by possessing a first rate piece of
home equipment with the full knowledge of how
it operates and-very important-how to service
and maintain it afterwards. A full library of
magnificent illustrated textbooks is included with
the courses.
IN FACT, for the "Do -it -Yourself" enthusiast, the
hobbyist, or those wanting help with their radio
career training or to set up their own full or part-
time servicing business-then this new and
exciting instructional system is exactly what is
needed, and it can all be provided at very moderate
cost. Easy payments available. Post the coupon
now, for full details. There is no obligation of
any kind.

BUILD YOUR OWN:-
 RADIO EQUIPMENT  NI -Fl INSTALLATION

 TEST EQUIPMENT-
\ -AND LEARN AS YOU DO IT

Test
equipment
supplied

INF-POST TODAY

Oa.

RADIOSTRUCT

L012 01 INSTRUCTIVE

ErPERNEAMATI/01411
r.

Basic 1st stage
receiver

Amplifier,
oscillator and detector circuits

Servicing of
commercial receivers

No Mathematics/
To RADIOSTRUCTOR (Dept. G.34)

46 Market Place, Reading, Berks.

1

Please send full details of your Radio Equipment
Courses without any obligation to:

Name

Address BLOCK

CAPS.

PLEASE

BRITAIN'S LEADING RADIO TRAINING' 6.53

ORGANISATION L061 We do not employ representatives
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Emi
Camera Type 201 with panels removed illustrating accessibility

Leads again with new TV Camera channel

A new vidicon camera channel, which offers consider-
able economy of operation, and has been specially
designed to meet the needs of broadcasting organ-
isations in the United Kingdom and overseas, has now
been added to the E.M.I. range.
Known as the Type 201, the new camera channel
utilises printed circuits and plug-in techniques to
reduce size and weight to a minimum.
The Type 201 is particularly suitable for interviews,
live news programmes and other studio work where
the use of a larger Image Orthicon or CPS camera is
not justified. It produces broadcast quality pictures
on 405, 525 and 625 line standards, and is designed for
use with E.M.I. vidicon tube 10667S or equivalents.

Used in conjunction with E.M.I.'s control panel type
216, the camera can be operated remotely, allowing
several channels to be controlled from a single
position.
The Type 201 camera channel has already been ordered
by broadcasting organisations in the United Kingdom
and overseas.
Type 201 camera channel features include:
* Four lens turret with precise detent indexing.
* Optional remote control of focus, turret, and lens aperture.
* Light weight and compactness. Built-in r viewfinder.
* Two isolated composite or non -composite outputs.
* Complete accessibility provided by use of detachable printed

cards.

FULL PARTICULARS ON REQUEST TO: MEMEL ELECTRONICS LTD

BROADCAST EQUIPMENT DIVISION ' HAVES MIDDLESEX ' TELEPHONE : SOUTHALL 2468
EE35
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The very best connections

secured by Plessey

Approximately twice life size

[Plessey

SUB -MINIATURE COAXIAL CONNECTORS

As a contribution towards increasingly compact
equipment, Plessey have introduced this new,
highest quality and fully comprehensive range to
allow a new approach on applications hitherto
restricted by the limitations of existing connectors.
Designed for the matched impedance coupling of
high frequency coaxial cables operating in the
super high frequency bands, these connectors-
* have a working voltage of 650 volts Peak at

sea level, and matched impedance coupling of
50 ohm lines is accommodated.

* have hard gold plated contacts on silver plate
to give maximum performance with minimum
voltage drop.

SERIES '110' (15- and 30 -way) MINIATURE

RECTANGULAR CONNECTORS

Developed specifically by Plessey to meet the
demand for a safe, inexpensive connector for
commercial applications, this new series embodies
excellent electrical and mechanical characteristics,
and the many unique features that make it really
outstanding include :-
* Plug pins and socket inserts are polythene

shrouded to dispense with gaskets and ensure
insert anchorage.

* Mismating is prevented by corner pins and
corner sockets.

* Extreme simplicity of wiring, demands less-

skilled operation than the orthodox methods
of soldering pins in situ.

For further information, please write for Publication numbers 128 and 114.

ELECTRICAL CONNECTORS DIVISION  THE PLESSEY COMPANY LIMITED
CHENEY MANOR  SWINDON  WILTS  TELEPHONE: SWINDON 6251

Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED  ILFORD  ESSEX
Tcw6.
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VORTEXION LIMITED,
257-263, The Broadway,

Wimbledon, London, S.W.19
Telephones: LiBerty 2814 and 6242-3

Telegrams: "Vortexion, Wimbie, London."

All models now have pro-
vision for Stereo or for
easy conversion at a later
date.
Conversion units are also
available. The regular
models are retained with
additions and improve-
ments. Our high standard
which has made these re-
corders famous has been
maintained. resulting in
their being chosen for the
.oremost musical centre
in this country.

TWELVE -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 supplied in standard steel case or 7in. rack panel.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback distortion is under 0.1%, and when arranged
for tertiary feedback and 100 volt line it is under 0.15%. The hum
and noise is better than - 85 db referred to 30 watt.
It is available in our standard steel case with Baxendale tone controls
and up to 4 mixed inputs, which may be balanced line 30 ohm micro-
phones or equalised P.U.s to choice.

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 121 inches of standard rack space
by I 1 inches deep. Weight 601b.

Full details and prices of the above on request
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There is no other choice
if you insist on stereo and monaural perfection

... if you demand trouble -free performance

... if you appreciate fine styling

BE SURE THE 'GRAM OR 'PLAYER YOU CHOOSE IS FITTED WITH THE

WORLD'S FINEST 4 -SPEED AUTOCHANGER

t"RMINGHAM SOUND REPRODUCERS LIMITED
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9 tiqui god mottqh Or

brozaccotimq amd recokimq ?
I State here 1 liia

I
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1If NO we will send you full
particulars of our amplifiers.

If YES we will make sure we have
Your name on our mailing list for
details of our new stereo amplifiers

Iand future products.
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Leak amplifiers were the
first in the world to be mar-
keted with a distortion con-
tent as low as 0.1%, a
claim received with in-
credulity in 1945 but which
was subsequently confirmed
by the National Physical
Laboratory and has since
become an accepted world-
wide standard.

LEAK amplifiers are the
choice of professional en-
gineers such as the B.B.C.
(over 500 delivered), the
South African Broadcasting
Corporation (600), ITV and
many other Commonwealth
and overseas broadcasting
and TV systems, who use
them for transmitting and/
or monitoring (quality
checking) the broadcasts to
which you listen.

Also many of the gramo-
phone records you buy are
cut via LEAK amplifiers.
This acceptance by profes-
sional studio engineers has
led to a demand for Leak
equipment from music -
lovers throughout the world.

IL IE A IK
The First Name

in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD.
WESTWAY FACTORY ESTATE,
LONDON, W.3, ENGLAND

Telegrams : Sinusoidal, Ealux, London
Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London

it

From long experience and
by extreme attention to de-
sign details during develop-
ment work on the pre-
production models. we
enable our craftsmen to
achieve a high output per
man-hour. The labour costs
thus saved offset the in-
creased costs incurred for
high-grade materials, com-
ponents and finishes, and
this, together with quantity
production (made possible
only by a world-wide mar-
ket), explains how quality
products may be sold at
reasonable prices.

Ask your dealer for a demonstration of LEAK

equipment including the NEW POINT ONE

STEREO pre -amplifier and STEREO 20

power amplifier.
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`111 /o MG3 PICK
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...

SEND NOW for COPIES
DALY has succeeded in maintaining full capacity

values and working voltages in more compact
designs, specially suited to ultra modern

equipment

PHOTO -FLASH EQUIPMENT  DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS

AMFLIFIERS  D.C. FOWER UNITS
TRANSISTOR EQUIPMENT

MAGNETISATION
EQUIPMENT

TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London

Theres nothing so foodas &Who, it
with a

Jason offer a number of
test -equipment designs in
Kit form or ready built.
All are designed to high
standards of efficiency. De-
tails gladly sent on request.

Jasonut

AUDIO -GENERATOR AG.10

Capacity -tuned Wien Bridge gives excellent stability
with low distortion. Output held constant over entire
band. Model AG.10 covers from 10 to 100,000 c/s in
four ranges. A maximum of 10V is available from cathode
follower output stage. The attenuator gives a minimum
calibrated output of 100 microvolts. Square wave output
with an excellent rise -time makes the instrument valuable
for checking all audio equipment. Output, level within
1dB over whole range, available as sine or square wave
as required. Square wave rise -time less than 2 micro-
seconds at all frequencies.
This instrument is designed in conformity with other test
instruments in the Jasonkit range, and is complete with case.

BRITISH DESIGNED TO HIGH TECHNICAL
THE JASON MOTOR & ELECTRONIC CO., 3.4 (D) GT. CHAPEL ST., OXFORD ST., LONDON, W.1

Kit complete with building
and operating manual

£12 - 10 - 0
Kit built and ready for use

ft5 -2-6

STANDARDS
GER 0273/4
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small size Big Performance
Performance Plessey 'E' type electrolytic
capacitors give exceptional capacitance per unit
volume due to their sintered porous anodes plus
the familiar stability of tantalum oxide dielectric.
* Diameter only .25 in. ( 6. 35m.m.)
* Temperature range -55 to 85°C
* Capacitance tolerance -a0 to 1-50%
* Leakage current o5µA (Max)

after 3 minutes at rated voltage

`CASTANET' TANTALUM 'E' Type Capacitors
Range 4µF., 7o V.d.c. to 2oopF., 3 V.d.c.

Application Particularly useful where long life,
low leakage current and wide temperature range
are important ; their small size and electrical
characteristics make them especially suitable for
use in transistor circuits. Write for Publication
No. III, which gives details of the complete range.

Other Types:
`A'-5oµF., 7o V.d.c. to 75opF., 3 V.d.c.

7o V.d.c. to 2opF., 3 V.d.c.

THE PLESSEY COMPANY LIMITED

Chemical & Metallurgical Division  Components Group
Wood Burcote Way  Towcester  Northants  Tel: Towcester 312/6

Overseas Sales Organisation: Plessey International Limited Ilford  Essex Tel: Ilford 3040

`CASTANET' Is a Registered Trade Mark

Plessey

WITCIA's
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Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

ACCURATE FREQUENCY
MEASUREMENT of Bands I, H, III, IV

by a British Manufactured

HETERODYNE FREQUENCY METER
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25°C. (or .01% be-
tween -20°C. to +70°C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Enquiries invited for instruments with higher frequency ranges. Limited
supply of B.C.221 reconditioned and calibration checked frequency
meters, range 125 Kc/s to 20 Mc/s.

A

TELEMAX
NSTRUMENT

Complete Specifications on application to:-

Sole Manufacturers TELEMECHANICS LTD
(Instrument Division Dept. W.W.7)

SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe, Hants 3376 Cables: Teleset', Hythe. Southampton.

Agents: Some overseas territories still available.

THE PARCOPAK
(built like a battleship)

D.C. to A.C.
Mains Voltage
From your
Battery or House
Lighting Plant

ENJOY MOBILITY FOR
Dictating Machines, Tape Recorders, Radio,
Television, Radiograms, Record Changers.
* Input 6, 12, 24, 32, 48, 110 and 220 volts.
* Output 250 volts, 50 c/s., 200 watts (max.).
* Fitted with remote control facilities or

0 0 switch and watts output panel.
Prices from £14 : 9 : 0

WRITE FOR DESCRIPTIVE FOLDER:
TRADE ENQUIRIES

Sole Manufacturers:
P. A. R. LIMITED, TALBOT WORKS,

TALBOT STREET, NOTTINGHAM
Telephone 46505/6. Telegrams PARCO, NOTTM.

it's NEW

CHANNEL
TYPE 40 TRANSISTORISED SIGNAL GENERATOR

it's miniature

NET PRICE £5.15. 0 POST PAID

BATTERY 2/6 EXTRA CASH WITH ORDER OR C.O.D

* TRADE AND EXPORT ENQUIRIES INVITED *
* Small enough to fit in your pocket-only 41" x 31".
* Frequencies up to 20 Mc/s on fundamentals.
* R.F. and audio outputs, attenuated.
* Full standard specification.
* Light weight-low consumption.

Write for descriptive leaflet or order today from-

CHANNEL ELECTRONIC INDUSTRIES LTD.
INSTRUMENTS DIVISION

DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET Phone 3167
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CABINET

SNIP

1111

Extremely well made portable amplifier
case finished in two-tone and very modern

 in appearance. Large enough for stereo
outfit with tape deck or autochanger.
Snip price 59/6. Pl. 3/6 carriage and in -

111

Charging Switchboard

U

IOffered at about one -twentieth of original
coat. This is an ex -Government switchboard.

NI It contains three reverse current relays, one
E voltmeter, one main ammeter, two secondary
III ammeters and three variable resistors for

controlling circuits. Them are original cases.
Price £2/15/-. Carr. 10/,

 Navigation
Compass
In carrying case

a but less fluid,
may be slightly

 damaged, 4/6
pl. 2/6.

Mains Isolation Transformer

a
Makes servicing

safe. Input tapped
- 200-250 v , output tapped 200- 260

Rated at .500 tta, intermittent rating
II 2,000 watts. Screens for suppressing mains

interference. Size 14in. x bin. x 6in.,
ge weight 40 lb. Price £5/12/6. Carriage 7/6
M (up to 250 miles).

" Cats eye " used for seeing in the dark.
riWill work burglar alarms, counting cir-
cuit , smoke detectors and the hundredo and one other devices as will the simpler
type of photo cell. Price 5/- each. Post
and ins. 1/, Data will be supplied with
cells if required.

is

S NSITIVE L

LUOOESCENT
SCREEN

"Sniper -
scope"
5/- only

WIRELESS WORLD

TWO OUTSTANDING METERS
The Taylor Meter Model 100A

All the advantages of a valve voltmeter
but none of Its disadvantages, it Is, in fact,
the only meter In the world with a sensitivity
of 100,000 ohms per Volt and all these
other features:
D C. Current -2 microamp to 10 Amps.

D.C. in 8 ranges.
D.C. Volta -10 microvolt to 25 KY. In 8

ranges (25 KV. with external adaptor
Optional extra).

A.C. Volts -0-2.5 KV. A.C. In 6 ranges.
Ohm/I-0-200 Megs. in 4 ranges (self-con-

tained).
5 ranges of decibels.
5 ranges of output.
Sin- mirror scale movement.
Automatic cut-out for meter protection.
Reverse polarity switch.
Truly a tine instrument moderately priced at

£31/10'-.
Non -callers add 10/- carriage and insurance.

The Taylor Meter Model 127A
A pocket size meter but with a big scale and a
sensitivity of 20,000 ohms per volt D.C., therefore
an ideal unit for television servicing - robustly
made and complete with leads and prods -20
ranges as follow:-

D.C. current 50 micro -am.. to 1 Amp.
D.C. voltage -0-1,000 volt in seven ranges

(25 KV. with external probe, optional extra).

Volta A.C.-0-2,500 in six ranges.

Ohma-0-20 Ohm in three ranges (self-controlled).
Self-contained, 3Iin. movement. Price £10 or
10/- deposit and 21 fortnightly payments of
10/-. Non -callers add 5/ carriage and insurance.

Terrific Manufacturer's Surplus Offer
Constructor's parcel: to build Pocket 6
Tramdetor Set as ourrently being sold at
£17/17/-.
Parcel oomprises Notified two-tone cabinet
as illustrated, timing dial, two gang tuning
condenser, combined bakelite chasais/
printed circuit and easy to follow circuit.
Coating value 5710-offered while supplies
last at only 29/6 pl. 2/6 poet. Suitable
for your own circuit or to build original
circuit. All the additional necessary parts
available at highly competitive prices.
Do not noir this tremendous bargain.

TRANSISTOR SET
As featured on B.B.C. Television

All parts available-total cost, Including two transistors, with copy
of mrcult diagram and instructions. £2/19/6. Postage 2/- extra.

THIS MONTH'S SNIP
American Receiver C646068

This is a 12 valve receiver originally designed for military operation
on the 60-80 mc. band. One stage of R.F. and three stages of I.F.
with additional stages for noise suppression and A.V.C. make this an
extremely versatile receiver, also crystal in oscillator provides highest
stability. On the front panel are all controls and moving coil
input and output meters. Complete with its own power suppllea,
these, however, are intended to operate on American Voltage 115 v.
So with each receiver we supply a step down transformer. A limited
quantity only of these offered at the extremely low price of £6/10/-.
PI. 1216 carriage and packing. Size approx. 26in. x 9in. x 17in.
Note: These seta are unused but have been in store for some years and
may therefore require servicing before being put into operation At
the low price charged we cannot test these nor do we give any guarantee.
Complete with valves and one crystal. Circuit diagram and technical
notes free with equipment nr separately price 2/6.
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Versatile Wire

Single -strand 18 -
gauge with P.V.C.
covering which
snakes it rustproof.
Extra strong, will
stand tremen-
dous strain. Ideal
for gardening, cloth-
es Riles, indoor
aerials, etc., etc.

Also being steel alloy and having a resistance
of approximately f ohm per yard this can be
used for electrical work, soil heating, wrapping
round water pipes, etc. New on drum con
taining 3,000ft. Price 816 Pl. 3/6 care.

W.D. Circuit Details
Diagrams and other information extracted
from official manuals. All 1/6 per copy,
12 for 15/-.
A.1134 R.109
BC -348 HRO Receiver
BC.312 R28/ARCS
RAM R1116/A
BC.342 RA -1B
RA -1B AR88D
R-208 AN/APA-1
R1155 78
R -1124A 76
R-1132A/R1481 R.T.18
R-1147 CAY-46-AAM-
R-1224A RADAR
R-1082 A.S.B.-3
R-1355 Indicator 62A
B.C.1206-A/13 Indicator A.S.B.3
13-455-A (or B) Indicator 62.
B -454A (or -B) Indicator 6K,
B -453-31-A (or -B) R.F. unit 24
Transmitter T1154 R.F. unit 25
Fifty-eight walkie R.F. unit 26

talkie R.F. unit 27
Frequency meter Wireless set No. 19

B.C. 221 Demobbed valves

Speaker Bargain

12in. Hi -fidelity loudspeaker. High flux.
Permanent magnet type with standard 3
ohm speech coil. Will hanille up to 12 watts.
Brand by famous maker. Price
plus 3/6 post and Insurance.

Cabinet Snip

This fine cabinet as illustrated but less
control knobs is available this month at
special snip price of 12/6. plus 3/6 post and
insurance. Size is 13Iin x 91n. x din nd
it is nicely covered in two-tone I.C.I. fabric.

Racking
Equipment
STANDARD POST
OFFICE OPEN RACK.
61t. high and 191n.

wide, heavy steel con-
struction. Holes drilled
and tapped at 7in.
spacings. Price E3q6/...
plus care Similar rack
but without the drilled
and tapped holm
£2/15/-.

All it ems advertised can be obtained from the following Companies.
If ordering by post, address your order to the Company nearest to you and please include postage.

Electronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury
Instrument Co., 42-46, Windmill Hill, 266, London Road, Park) Ltd.,

6, High Street, Thane, Oxon Ruislip, Middx. Croydon. 29, Stroud Green Rd.,
Phone: RUISLIP 5780. Phone: CRO 6558. Finsbury Park N.4.

Ph  ARChway 1049
-- Half day, Wednesday. Half day Wednesday. Half day, Thursday.
:-

ill11110111111111111111111111,1111111an M111111111111111111111111111111111101111101111111111111111111111111 a wiliiiili [1111111111111i1111111111111111111M1111111111111111111M1111111111111111111 W111E11111E11111.



116 WIRELESS WORLD JUNE, 1959

Worldwide Export Service
ELECTRONIC
EQUIPMENT FROM U.S.A.

Frazar & Hansen Ltd., internationally known
since 1834, presents the latest advancements in
electronics designed and engineered by leading
U.S.A. manufacturers: many microwave and
transistorized devices, components and com-
plete equipment. A number of these are designed
to meet military specifications.

High Speed Pulse Generator

Model B-7. New low price unit
for laboratory research. Repe-
tition rates 20 cy. to 2 Mcis
from an internal oscillator.
Pulse widths .05 to r000 µ/sec.;
pulse delays from o to moo()
gisec. May also be triggered

externally. Output pulse amplitude 5o V. positive or negative
into a load of 5o ohms. Rise and fall time .o2 µ/sec. Occupies
only 8 -}in. of panel space.

RUTHERFORD ELECTRONICS CO.

1111101111111111111111111111111111111Mill=11111111M111

Line Fault Analyzer

Model r24A Line Fault
Analyzer designed for rapid
location of faults on trans-
mission lines. Instantly
pinpoints shorts, opens,
grounds, and indicates
nature of fault from
to 200 miles. Also avail-
able-carrier frequency voltmeters, wave analyzers,
specialized LF, HF, VHF, UHF test equipment,
RF transmitters and power measuring equipment.

SIERRA ELECTRONIC CORP.

511111111111111111111111111111.11111111111111111111111111111111I

Also aluminum microwave and relay towers, AM trans-
mitters, audio equipment. Digital voltmeters and data
printers. High speed pulse generators. Signal genera-
tors. Spectrum analyzers, transistorized power supplies.

Distributors Wanted
Overseas inquiries invited from electronic engineering

representatives and manufacturers

FRAZAR & HANSEN Ltd.
301 Clay Street  San Francisco 11, Calif.

Since 1834

F.F.

Decca

li

S.S.

For the Finest Stereo
to be heard anywhere -the most musical
presentation -the most stable and con-
vincing sound picture.

Twin Speaker Presentation
of single -channel records or radio that
is almost unbelievable till you have
actually heard it.

USE
Davey Corner Reflector Speakers

with supporting equipment that really
is good enough.

Particulars and Prices from

E M G
 The Heavenly Twins

HANDMADE
GRAMOPHONES LTD
6 Newman St  London W.1 MUS 9971
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CO -AXIAL

CABLE

FITTINGS

FOR COMMUNAL AERIAL SYSTEMS

Cut installation costs to a minimum

Ease and speed of installation, cable economy, maximum
screening qualities and performance specifications have
all been acquired through long experience in building -up
cable networks. Teleng cable fittings provide full screen-
ing against induction and ghosting in both indoor and
outdoor versions of Junction, Tee, Splitter and Load units.

THE FULL RANGE INCLUDES . . . Surface or
Flush Outlet Units with or without attenuators or
loads and incorporating complete isolation of cable
conductor and screens to fully safeguard system and
users.

Full lists and prices from

TELEFUSION ENGINEERING LIMITED
ONE OF THE TELEFUSION GROUP OF COMPANIES

Teleng Works, Church Road, Harold Wood,
Romford, Essex. Tel.: Ingrebourne 42901

SPLITTER UNIT TYPE UDC
(Cover removed)

CABLE
-TAPPER

UNIT

If it's Electronic
and you want it

Designed and Developed or produced *
to your specification

Compact Stabilised High Voltage Supply. Safe
and reliable supply for photo -multiplier cells
and cathode ray tubes. Variable output between
0-1250V D.C. at 250 micro amps. Size 6" x 4" x

Consult
TV'E R

& COMPANY LTD.
(formerly P.A.M. Ltd.)

Tyer & Co. Ltd. Electronics
division combines the technique
of several companies, long-
established in the Electronic
field, with the extensive modern
production resources of Tyer &
Co. Ltd. Examples of recent
work are illustrated.

TYPE 31:5

OUTLET UNIT TYPE U04

;as
'11111

jinn

I
OUTLET UNIT TYPE UO6

This E.H.T. Cable Insulation Tester has bean
designed and made by Tyer & Co. Ltd. for
detecting and recording faults in the insulating
coverings of cables during manufacture. The
system permits a very high speed of operation.

 Whichever stage of the struggle you've
reached, we can save you time and
trouble-maybe money too-
write or 'phone without delay.

PER RAM

TYER & COMPANY L T D
PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211

A member of the Southern Areas Electric Corporation Group
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Axiom 400
A twin -cone Unit of similar design to the Axiom 300, but
having an even heavier ring type magnetic assembly
lroducing a total flux of 195,000 Maxwells, with consequent-
y a very high degree of electro-magnetic damping. In

addition, the power handling capacity is higher.
Thus, the Axiom 400
will perform all the func-
tions of the Axiom 300
and is additionally capa-
ble of High Fidelity
reproduction in very large
rooms, public buildings,
etc.
SPECIFICATION
Frequency Response:

30-16,000 c.p.a.
Fundamental Resonance:

35 c.p.s.
Maximum Power

Handling Capacity:
20 watts

Flux Density:
17,500 gauss

Voice Coil Diameter:
II ins.

Impedance: IS ohms

EIGI- Clo 1:11 M 7141.

GOOD MANS INDUSTRIES, LIMITED,
AXIOM WORKS, WEMBLEY, MIDDLESEX.

The most advanced twin -cone High Fidelity
loudspeaker yet produced, incorporating new
developments which not only reduce distortion to a very
low level, but also provide a smoother and more extended
response than ever before achieved in this type of Unit.
Both diaphragms are carefully terminated to prevent
standing waves and spurious resonances and are driven
by a long aluminium coil suspended in a total flux of
158,000 Maxwells. A robust cast chassis is employed
and the construction is dust -proof.

SPECIFICATION

Frequency Response: 30-16,000 c.p.s.
Fundamental Resonance: 35 c.o.s.

Maximum Power Handling Capacity: 15 watts
Flux Density: 14,000 gauss

Voice Coil Diameter: 1.1 ins.
Impedance: 15 ohms

Typical on -axis response curve for Axiom 300

35

25

15

5

100 c/1 200 300 400 SOO 1Kc/s 2

for High Fidelity
Axiom 300

3 4 5 10 20

Good mans High Fidelity Loudspeaker Manua , which contains
full information on Goodmans High Fidelity products, free on request.

...Europe's largest Manufacturers
and the World's largest Exporters

of High Fidelity Loudspeakers
Wembley 1200 (8 lines) Grams: Goodaxiom, Wembley, England

DEPENDABLE RELAY
CO, LTD,

8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRImrose 8161
Head office, 12a Tottenham Street, W.I

AUTOMATION
RELAYS

Standard 3000 T con-
tact assemblies ± I or
2 Mercury Switches up
to 50 amps. at 440 V.
A.C. or 20 amps. 230
D.C.

Have you
a Relay

problem?

TRANSISTOR RELAYS
PACKAGED UNITS ready to connect to any A.C.
Mains. Fitted 2 C/O. 5 amp. and screw -type
terminal outlets. Sensitivity 300 micro amps.
and 3 micro amps.

HUNDREDS OF USES including:-

 OVEN CONTROL
 CONTACT THERMOMETERS
 BRIDGE CIRCUITS
 PHOTO -ELECTRIC CELLS
 LIQUID CONTROL

etc., etc.

P.O. TYPE 3000
& 600 RELAYS

Manufactured to your specification to Post Office
or Interservice standards.



JUNE, 1959 WIRELESS WORLD 119

W BRYAN

lavartiDr
d

r

variable high power

Amplifiers

TYPE 10
SAVAGE IOKW POWER
AMPLIFIER

The SAVAGE 10KW AMPLIFIER is designed to meet
the high power drive requirements of large vibrators.
It has an output of 10 KW (continuous sine wave
rating) over the frequency band 40 c/s. to 10 Kc/s.
The output has eight secondary sections of 41+ V.
each which may be cross connected to give a range
of output voltages from 41+ V. to 330 V. Accessi-
bility of components and ease of installation are
features of this very compact 10 KW amplifier.

SAVAGE AMPLIFIERS
are suitable for driving 60 cycle American
equipment; 400-2500 cycles for aircraft equip-
ment; ultrasonic power supplies for cleaning,
drilling, etc.

 If you have any problems regarding amplifiers,
consult our Technical Department.

W. BRYAN SAVAGE LTD
Designers and manufacturers of amplifiers and vibrators for modern industry

17 Stratton Street, London, W.1
Telephone: GROsvenor 1926

DaS659WW

Now what can

we

tell
you

that
you wouldn't know?

As a reader of this paper, you'll already be well
aware of the importance of the British National
Radio and Television Show. You'll know that
unfailingly, year after year, it's an event that
mustn't be missed. You'll know what to
expect-eagerly.
You'll know that, again this year, there'll be
developments of tremendous interest to you

. in Radio and Television . . . in Records and
Record-players (with increased emphasis upon
the new sound -world of Stereo) . . . in the fields
of Telecommunications and Electronics.
You'll know that you're going to enjoy your-
self more than ever before.

And you'll be right.

THE RADIO AND
TELEVISION SHOW

EARLS COURT LONDON

AUGUST 26 TO SEPTEMBER 5
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For

I
MODEL LIO HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE -AMPLIFIER

Supplied complete Retail
only (i.e. Main

Amplifier and Pre -amp.) I
Price5 GNS.

Size of main amplifier 9in. x 7in. x Sin.,
Pre -amp. I lin. x 4}in. x 2lin. Front -
Plate 12in. x 3}in. Stoned Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 101bs. Pre -amp. 3lbs. For 50/60
c.p.s. A.C. mains 200-230-250v. 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.

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09% measured at 10 watts.
Damping Factor 35
Bass Control
+9 d.b. to - 9 d.b.
at 50 c.p.s.
Treble Control
+9 d.b. to - 9 d.b.
at 12,000 c.p.s.
Hum Level
- 70 d.b.
Filter
- 7 d.b. at 9 Kc/s.
-10 d.b. at 5 Kc/s.

TRADE AND EXPORT ENQUIRIES TO:

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST!

The L45. A compact High Quality
4-5 watt amplifier

MULLARD VALVES
EF86(I); ECC83(2); EL84(2);
EZ81(I).
OUTPUT MATCHINGS
For 3 ohm and 15 ohm
L/Speakers from high grade
sectionally wound output trans-
former.
RESERVE POWER SUP-
PLY (for Radio Tuner) 300v.
30 m.a. smoothed and 6.3v.
I.5a. at 4 -pin socket.

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, EZ90. Controls are:
Vol. Treble and Bass with mains switch.
The Tone controls provide full compensa-
tion for long playing records. Output
matching for 3 ohm loudspeaker Retail
price ES/19/6.
THE LT4S TAPE DECK AMPLIFIER.
A complete unit (power pack and oscil-
lator incorporated) ready for connection
to A.C. mains. 3 ohm loudspeaker and
practically any make of deck. Negative
feedback equalization adjustment by
multi -position switch for 31, 71 and 15in.
per set. Retail price 12 gns.
THE LG3 GRAM AMPLIFIER. Overall
size Eif x 41 x 2}in. Controls: Vol. and
Tone (with mains switch). Output for
2-3 ohm loudspeaker. All above for
200-250 v. 50 c.p.s. A.C. mains. Retail
price 55/9.
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.
LIO 10-12 WATT HIGH FIDELITY.
AMPLIFIER with separate pre -amplifier.
Retail price IS gns.
L3/3 STEREOPHONIC AMPLIFIER
Sensitivity ISO m.v. Output 3 watts on
each channel. Retail 7 gns.

ELECTRON WORKS, Tel.: Leeds 63-0126

LINEAR PRODUCTS LTD. ARMLEY, LEEDS (3 lines)

Most
Bulk

rim A10-1IFE TELETUDE
MINS" _

At your service!
SERVICE " A"

The normal service you have
enjoyed for so many years
in which we rebuild the
electron gun.

GREATLY REDUCED
PRICES

12in. or I4in. from 1.5 10 0
I5in., I6in. or I7in

from a 0 0
2lin. from LIO 10 0

NOW
Trade

SERVICE " B "
We supply a virtually new
tube, new in every respect
other than the bulb which is
rescreened in every case
and fitted with a new English
gun. Aluminised tubes will
be re -aluminised.

PRICES
I2in. or I4in a 0 0

(Aluminised a 10 0)
I7in. a 8 0

(Aluminised L8 17 6)

discounts allowed.

A 12 MONTH'S GUARANTEE
makes and types of tubes supplied from stock. Our long experience ensures first class workmanship
discounts arranged. coupled with full use of all the latest techniques.

Price list and further information from:

NU -LIFE TELETUBES
STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX. Tel.: BYRON 5676.

FIRST TO BE INSPECTED BY THE R.T.R.A. and TRADE PRESS.-
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AUDIO OSCILLATOR TYPE A050
covering 20 cps to 200 kc/s in four ranges.

£10 plus 4/6 carr./packing.

VALVE MILLIVOLTMETER TYPE VV60
measures 1 milli -volt to 100 volts rms over
the range 20-200,000 cps.

£14 plus 4/6 carr./packing.

CAPACITY AND RESISTANCE BRIDGE
TYPE CR50

measures 10 pF to 100 mFd and 1 ohm to
10 Megohms plus capacitor leakage test.

£8/2/6 plus 4/6 carr./packing.

All these instruments are complete with
valves and instructions ready for use from
200/250 volt 50 cycle supply.

Full details sent on receipt of stamped
addressed envelope.

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone, Kent

Tel.: FOLKESTONE 78618

be TRANSISTORWISE ! be POCKET -WISE !

RECO" MIDDY TRANSISTOR ONE KIT
!Med and Long or Med. and Short Waves). Sian: 41in x

x jin. Variable sensitivity control. High gain
Van Q ferrite rod aerial. Sonotone" dynamic min. earpiece
Months of listening pleasure from pencell battery, 3716.
P.P. 21-

"RECO" PUSH-PULL FIVE. MX WAVES
Indoors or outdoors this brilliant radio brings Light, Home and Continents, station,
to your finger tips. 5 transistors including 0C45 R.F. stage. Pale blue case with
red spk. grille. Complete with 2110. 5/0 opeake, (Celestion) 88/718. p.p. 2/6. Data 2/6.
Size: 6j,n. x 41in. x ifin

RECO" TRANSIGEN THREE KIT
(Med. and Long Waves or Med. and Trawler Band). Size:
611n, x 4(in. x Me. Entirely self contained (no
external aerial req.). R.F. stage with Mullard OC 45
transistor followed by two high gain transistor stages

On test tuneu di Third, Home, Light. Radio Luxembourg after dark and many other,
at ,00d listening level. The receiver was tested at approx. 50 miles from neared,
transmitter Complete kit with easy build practical wiring diagrams, gonotone"
super dynamic min. earphone with insert or bal.-rm. reproducer. Pencell batter)
for months of listening pleasure. 75/, p.p. 2/6.

NEW "RECO" SUPER TRANSIGEN FOUR TRANSISTOR KIT
As above but with 20n. Celestion moving coil speaker. A One portable in pale blue
polystyrene case with contrasting red spkr. grille. Complete with pencell batteries
easy build practical wiring diagrams. 99/6. p.p. 2/6.

"RECO" SUPER SPECIAL THREE KIT
(Med. Long and two Short Wave bands). " Sono -
tone " min. earpiece or bal. arm. reproducer which ID
areas of good signal reception may be mounted under
red contrasting grille. Sensitivity control for distant
stations. A fine Idt, complete with pence]] and ease
build diagrams. 75/-. p.p. '2/6.

"RECO" PUSH-PULL FOUR KIT
As above. but with push-pull output stage 412d 24in.
moving coil speaker which fits under red contrasting
grille. Pale blue polystyrene case Size: x 4110. x
1 fin. Complete with data. 99/8. pp 2/6.
Practical wiring diagrams, parts price het. circuits. 113
each.

AFTER SALES SERVICE

RADIO EXCHANGE CO.
27 HARPUR ST., BEDFORD. Tel. 2367. Closed I o/c SatUrdays

high
performance
dual
impedance
the

ribbon microphone

designed and manufactured in England

A worthy link in the chain between live sound and
perfect recording, the Cadenza ribbon microphone
has been designed to give performance of the level
of studio equipment, while remaining in the
medium price range.
It can be used as either a low or high impedance
microphone to suit any type of equipment and to
give almost unlimited cable length without
line transformers.
The entirely new arrangement of ribbon and
magnet gives an output which is flat to within
close limits over the wide range from 50 c.p.s. to
12,000 c.p.s. This enables the user to record the full
gamut of symphony orchestra, cathedral organ,
or the strong rhythmic bass and percussive
highlights which add so much to the drive ofjazz-
even the solo piano, normally the most difficult
instrument, is faithfully reproduced.

Microphone with dual
impedance head in
presentation case, 8+ gns.

Microphone (dual
impedance head) and
tripod desk stand,
with 11 ft. of cable, 10 Bms.

Send nOs for illustrated folder 1 FC6, or ask your mho dealer

Simon Sound Service Ltd
46-50 George Street, London W1 WELbeck 2371

IA 1994
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44 THE MAJOR -2"
2 -transistor Portable Radio

* No aerial or earth.
* Variable tuning over medium

waveband.
* Internal Ferrite aerial.
* Drilled and mounted chassis.
* Four -stage reflex circuit.
* Highly efficient.
* Economical (11 mA. consumption).
* May be assembled within an hour. Weight less than 4 oz.
* Complete layout diagrams.
We can supply all items including 2 EDISWAN 72/6
TRANSISTORS, case and personal earphone for ... 0

All parts sold separately. Post free.
Circuit, layout diagrams and shopping list free.

Size 41 x 3 x 'fin.

" THE MAJOR -3"
A 3 -transistor version of the Major -2 in the same cabinet fitted with
volume control. Fantastic output! 90/, Post free.

CONSTRUCTORS' PARCEL FOR
TRANSISTOR POCKET RADIO

Size 51 x 34 x Iiin.

SPECIAL PRICE

55/- P.P. 2/6

Component lists
supplied.

* Attractive moulded cabinet (blue, red or cream) with gold, 12/6
* J.B. 208 and 176 pf screened tuning gang. 10/6.
* 3 ohm miniature 21in. Speaker to fit. 21/6.
* 20 : I output Transformer to match Speaker. 10/,
* 5 transistor printed circuit board, 5/6.
* Circuit of 5 transistor radio. 1/-.

THE IDEAL BASIS FOR A POCKET TRANSISTOR RADIO

THE "TRANSISTOR 8"
COMBINED CAR-RADIO/PORTABLE

* Medium and long wave tuning.
* All EDISWAN transistors.
* Internal Ferrite aerial.
* 250 mW output push-pull.
* 7 x 4in. high flux speaker.
* Ready drilled paxolin chassis.

* Transistor holders supplied.
* Point to point layout diagrams.
* Economical and highly sensitive.
* Size 9 x 7 x 3i.n.; weight 41b.

Complete set of components includ-
ing cabinet, speaker, etc.

£11 . 10 . 0 P.P. 2/6.

All parts sold separately.

Car Radio Conversion 8/-. AVC 4/3.
325 mW version, E13/101-. P.P. 2/6.

PUSH-PULL SUPERHET

Now in its third year!

FULL COMPREHENSIVE INSTRUCTION BOOKLET FREE

FOR USE WITH TRANSISTOR -8 ETC.

CAR RADIO 2 Watt Amplifier
A permanent power transistor stage for your car etc.

* Works from 12 volt battery supply.

* Output up to 2 watts audio.

* Includes high flux 7 x 4 speaker.

* MAY BE USED WITH ANY BATTERY PORTABLE USING
A 3 to 5 ohm SPEAKER. Complete set of parts 65/-. P.P. 2/6.

Built and tested 77/6. P.P. 2/6.

All components sold separately. Free diagram and list.

THE TELETRON "TRANSIDYNE"
* 6 EDISWAN TRANSISTORS.
* TCC printed circuit.
* 120 mW output push-pull.
* Med. and long waves.
* Components identified.
* Long -life batteries.
* EASY TO BUILD.
* 2fin. high flux Speaker.

Size 64 x 34 x Itin. Weight 20 ozs.
All components for construction including cabinet, printed
circuit, etc., can be supplied for

£11 . 19 . 6 P.P. 2/6.
All parts sold separately.

SEND 9d. FOR CIRCUIT, PLANS AND PRICES

SIX TRANSISTOR
* Medium and Long Wave tuning.
* 6 Selected Transistors.
* Easy to follow Printed Circuit.
* 100 mW output on new push-pull.
* Internal Ferrite Aerial.
* 30 ohms 2fin. Speaker.
* Comprehensive Instruction Booklet.
* Low consumption on 9 -volt battery.
* Attractive Plastic Cabinet with gold (red, blue

and white colours).
* Easy to Build.

POCKET SUPERHET
This set is recommended as an ideal Portable
Highly sensitive, selective, containing the latest
features giving simplicity in construction with
amazing results.

All items supplied special inclusive price of

£9 . 19 s 6 P.P. 2/6.

ALL COMPONENTS SOLD SEPARATELY.
SEND FOR FREE LIST. Instruction Book, 5/6.

LARGEST RANGE OF TRANSISTORS AND TRANSISTOR COMPONENTS FOR THE HOME CONSTRUCTOR IN THE
COUNTRY. FREE LISTS BY RETURN.

HENRY'S RADIO Up,
5, HARROW ROAD, PADDINGTON, W.2
(Opposite Edgware Road Tube Station) PAD 1008/9
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I. PIRANI CONTROL UNIT
Includes:

* 6in. I mA. movement meter with mirrored
scale.

* Fully set Wheatstone Bridge.
* Complete in best quality case.
* Built-in galvo-shunt.

ONLY £5119/6 P.P. 5/ -
Including Circuit diagram.

EVERSHED VIGNOLES WEE MEGGER
500 volt 50 Meg. BRAND NEW sealed in cartons
with leather case and handbook.

£12/10/- P.P. 2/6
100 -volt type used but in new condition. With
leather case. gg Post

400/ free

1355 RECEIVERS
Used
condition. 27/6

RADAR UNIT TYPE 1683
Complete with the following valves:
2-6C40; 832A; 0829B; 2-51t4G; 3-6AC7:
6V6GTO; 931A photo multiplier with associated
network. Also 2 -blower motors. Input 30-115
volt 400 to 2,600 c/s. cd 26 v. d.c. BRAND NEW
and boxed. £6/10/- i;'roeset

RCA 61 -inch P.M. SPEAKER in Cabinet.
With vol. control and 600 ohm Line Trans.

27/6 P.P. 2/6

RF UNITS TYPE 25 Switched
Tuning 30 to 40 Mc/s. Includes
3 SP6I 's. Carriage 2/6
Type 26: Variable tuning, 50 to
65 Mc/s. Including 2 EF54's and

1 EC52. Carriage 2/6
(Circuits in stock for both types 9d. each.)

10/-
25/ -

STROBE UNIT
Complete with: 6-EF50; 5-EA50; SP6I. Relays,
etc. 35/-

: 6

I82A INDICATOR UNITS
67/6 SIP.

159 UNIT
Containing EA50, VR91, CV66, VR65, Relay
Coils. etc. 7/6. P.P. 2/-.

BARGAIN OFFER
oUnused U.S.A. 90 -volt batteries. Tapped)
Oat 671 volt, 45 volt, 221 volt. For use with(
portables, etc.

ONLY 5/. P.P.
each 2/ -

PACKARD BELL PRE -AMP.
Complete with screened case with 6SL7GT;
28D7; relay, leads, jack plugs; handbook, etc.
Sealed in carton.

ONLY 12/6 ZAP'

ADMIRALTY TEST SET TYPE 229. 600 Mc/s.
Brand new, in cases. L5/10/-. P.P. 7/6.

SCR522 TRANSMITTER/RECEIVER
All complete in new condition less valves.

35/- P.P. 5/ -

QUARTZ CRYSTALS
A large range of frequencies in stock from 100
Kc/s. upwards. Fundamentals: 54th and 72nd
harmonics, etc. Send for NEW free complete list.

2. PIRANI DIFFERENTIAL LEAK
DETECTOR

Includes:
* 2 -arm Wheatstone Bridge.
* Masses of high quality switches

controls.
* Best quality wood case.
 Galvo-shunt.
* Circuit diagram.

ONLY 59/6 P.P. 5/ -

and

PYE 45 Mc/s STRIP TYPE 3583
Complete with 12 valves. 10-EF50; EB34;
EA50, with modification data.

39/6 Carriage

" 372 " MINIATURE IF
STRIP 9.72 Mc/s

The ideal F.M.
conversion unit as
described in
" P.W." April/
May, 1957. Com-
plete with 6 valves,
three EF91's, two
EF92's and one

EB91.1.I.F.T's, etc., in absolutely new condition.
With circuit and conversion data.

12/6 (less valves) 37/6 (with valves)
Postage and Packing 2/6 (either type).

FM AT ITS CHEAPEST!

ROTARY CONVERTER
24 v. D.C. to 230 v. A.C. 50 cycles. 100 watts.
Brand new and unused.

£5/10/- C7a/r6r

Includes:
switches;

426 CONTROL UNIT
4-EF50; 2-SP6I;EB34; multibank
pots; transformer, etc.

ONLY 30/- P.P. 3/ -

TRANSISTORS :-
(Junction Type PNP)

Ediswan XA 104 6 Mc/s osc/mixer,
RF 18/- ea.

Ediswan XAI03 4 Mc/s RF and IF amp I5/- ea.
Ediswan XBIO4 Audio Output, etc 10/- ea.
Matched pair XBIO4 for up to 250

mW audio output 20/- pr.
Continental 0C44 12 Mc/s osc/mixer,

RF amp. 30/- ea.
Continental 0C45 6 Mc/s IF and RF

amp. 25/- ea.
Continental 0072 up to 350mW

push-pull 20/- ea.
New Market power transistors stocked, e.g.
VI5/10P; 15 volt 10 watts 17/6 ea.
V30/30P; 30 volt 10 watts 57/ -ea.
V15/201P; 15 volt 2 watts 25/- ea.
V30/201 P; 30 volt 2 watts 35/9 ea.
Red spot 800 kc/s Audio amp 7/6 ea.
White spot 2 to 5 Mc/s RE, etc 12/6 ea.
Green/Yellow Audio Amplifier 7/6 ea.
Red/Yellow 1.5 to 8 Mc/s. R.F or IF etc.15/- ea.

New data sheet available on all types.
LARGEST RANGE OF TRANSISTORS AND
COMPONENTS FOR THE HOME CON-
STRUCTOR IN THE COUNTRY. SEND
FOR NEW FREE LISTS.

3.

*
*

PYE SCALAMP GALVANOMETER
Includes:
Pye Scalamp Galvo type 2000.
Mains or battery operation.
Sensitivity (typical) 33.5 mm/1.4.41.
0.670 mm/AV.

ONLY £12/10/- P.P.
WAVE -GUIDE WATTMETER

Type W8921 10 cm. Complete in transit case.
BRAND NEW £5/10/-

VHF TRANS/RECEIVER Type TRI920,
100 to 120 Mc/s. IF frequency 9.72 Mc/s;
Bandwidth 40 Kc/s, 4 channel crystal control-,
led VHF airborne trans/rec. Complete with
21 valves, transmitting crystal and 24-v.
rotary unit, all contained in metal case. In
new condition with full circuit diagram.
Circuits sold separately, 28/19 /a P.P.
1/9 post free. v 10/6

VHF 10 -CHANNEL TRANS/REC Type
1986. Frequency range 124.5/156 Mc/s. IF
frequency 9.72 Mc/s; Bandwidth 23 Kc/s.

With Less
Sub -units Type valves valves P.P.
TRANSMITTER 81 75/- 25/- 2/6
RECEIVER 114 27/6 7/6 2/6
IF Amplifier 476 37/6 12/6 2/6
24 v. Rotary unit 3 15/- - 2/6
10 -way Control

unit 382 6/- - 9d.
All the above are in absolute new condition.
Full circuits available, 1/9 post free.

CRYSTAL CALIBRATOR For No. 19 Set
10 Kc/s; 100 Kc/s; I Mc/s; spot frequencies;
Crystal controlled oscillators; includes 5-
125C7 valves, neon modulator handbook, etc.
BRAND NEW Elul 9

/
in Post
V free

MIXER UNIT TYPE 79
Frequency range 172 to 190 Mc/s. Comprising:
VCRI39A Cath. ray tubes; 7-EF50; EF55; 4-
EA50; 2-EB9 I ; 5U4; VUI20 and EC52. Standard
main input 200-250 volts 50 c/s. Ideal Scope Basis.

26/10/- Carriage

WALKIE/TALKIE TYPE 38 TRANSMITTER/
RECEIVER

Complete with S valves. In new condition.
These Sets are sold without Guarantee, but are

22/6 ./16'.
serviceable.

H/phone 7/6 pair. Junction Box 2/6. Throat
Mike 4/6. Canvas Bag 4/.. Aerial Rod 2/6.

TRANSMITTER/
RECEIVER

Army Type 17 Mk. II
Complete with Valves, High
Resistance Headphones,
Handmike and instruction
Book and circuit.Frequency
Range 44.0 to 61 Mc/s.
Range approximately
3 to 8 miles. Power
requirements : Stand-
ard 120 v. H.T. and
2 v. L.T.
Ideal for Civil Defence and corn- 46/., P.P.
munications. BRAND NEW 5/-
44-61 Mc/s. Calibrated Wavemeter for same,

10/- extra.
RADIO AND TV VALVES, ETC.

OVER 400 DIFFERENT TYPES IN STOCK:
SEND FOR NEW FREE LIST.

HENRY'S RADIO LTD 5, HARROW ROAD, PADDINGTON, W.2

(DEPT. W/WJE)
(AT JUANDNCTIOHARROW

ROAD)
N OF EDGWARE ROAD PAD 1008/9
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MUIRHEAD PRECISION, 4 bank, 1

pole, 24 position Stud Switch. Heavy duty
contacts, brand new, original boxes. Price
17/6 each. P. & P. 1/-.

SOUND POWER TELEPHONE UNIT.
No batteries required. Fitted with neon
indicator lamp and high pitched buzzer,
operated by built-in generator. Entirely
self-contained, ex Admiralty. Rebuilt and
guaranteed working. Effective up to half a
mile, waterproof.
£3 Unit or ES/17/6 pr. Carr. 7/6. Master Units
to take five extensions also available. E4 each.

SOUND POWER TELEPHONE HAND-
SETS. New, 17/6 each. P. & P. 2/-.

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 RHEO-
STAT ON CERAMIC. 58 ohms, 50
watt, complete with instrument knob.
Price 8/6. P. & P. 1/6.

NEW 10 watt DUAL VOLUME
CONTROL 25 ohms, plus 25 ohms.
7/6 each. P. & P. 1/6.

MUIRHEAD VENIER DRIVE. Scaled
0-180 degrees, ratio 31/I, dia. 3in., as
fitted to R.F.26 units. Complete with
lampholder. In manufacturers' original
packing. New, 8/6 each. P. & P. 1/6.

TRIPODS. Solid wooden legs 38ins
long, metal top and
metal toes. As new.
Price 10/6 each, plus

3/- carr.

HIGH SPEED RELAY. Siemens, two
bobbins, 1,000 ohms each. New, 10/6 each.

P. & P. 1/-.

U.S.A. 27 -volt 4 -pole CHANGE-
OVER RELAYS. Brand new and boxed,
5/6 each. P. & P. 6d.

PACKARD BELL RELAYS. 12/24 volt,
650 ohms coil, 2 pole changeover, 1.5 amp
contacts. Brand new. Price 5/6 each. P. & P.
6d.

MINIATURE MOVING COIL DIFFERENTIAL
RELAY. Two coils 350 ohms each. Operating current
minimum 140 microamp, nominal 400 microamp, maxi-
mum 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 ix /in. Price: 22/6 each.

EVERSHED AND VIGNOLES. Circuit testing
Ohms Meter, pattern " S "
complete with testing prods.
inst. book, etc. Two ranges:
0-3 and 0-30 ohms. Brand
new, guaranteed perfect, as
illus. Offered at fraction of
maker's price. L4/17/6 each.
P. & P. 2/6.
EVERSHED AND VIG-
NOLES "Wee Megger"
500 volt in leather case.
Guaranteed perfect. Price
413)15/, P. & P. 2/6.
TRIPLE RANGE VOLT-
METER, 0-5 25-250V D.C.
M/C 3Iin. meter 3in. scale,
mounted in bakelite carrying
case 71in.x4fin.x3in. com-
plete with handle and test
leads. 27/6 each. P. & P. 2/-.

AUTO TRANSFORMERS, step up, step down,
110-200-220-240 v. Fully shrouded. New.
300 watt type 42/21- each. P. & P. 2/6. 500 watt type
E3/3/.. each. P. & P. 3/9. 1,000 watt type E4/4/- each.
P. & P. 6/6. Also 60 watts, 19/6 each. Plus P. & P. 2/-.

CERAMIC PRECISION SWITCH 2 pole, 6 way, 4
banks. New in manufacturers' boxes. Price: 10/6 each.
P. & P. 1/6.

Mon

MUIRHEAD PRECISION KEY SWITCHES. Low
capacitance, 4 single pole c/o each side. Brand new.
Chrome -plated bezel. Price 12/6 each. P. & P. If-.

20 WAY STRIP containing standard Post Office tele-
phone Jack Sockets, overall size 1 I x 3/ x }in. New.
Price 15/. each. P. & P. 1/6.

PLATE TRANSFORMER of very best
U.S.A. make, brand new, original manu-
facturer's cases. Input tapped at 1901
210/230/250 V. Output 2250-0-2250,
centre tapped 400 mA. Nect weight
761b., size I3in. x 9in. x 61in. Price
£61101- each. plus carr. 10/-.

METERS BRAND NEW
GUARANTEED PERFECT

Charging Types
2/ amp. DC M.I. 2in. fl. rnd. 7/6
5 amp. D.C. M.I. 21in. fl. rnd. 11/6
71in. D.C. M.I. 31in. proj. rnd 12/6
9 amp. D.C. Hot Wire W.R.

fl. rnd 6/6
Voltmeters
12 v. D.C. M.G. 21in. proj. rnd. 8/6
20 V. D.C. M.C. 2in. fl. sq 9/6
25 Volt D.C. M.C. 2in. fl. rnd 7/6
30 Volt M.I. 3in. proj. rnd 10/6
40 Volt M.C. 2in. fl. sq 9/6
250 Volt A.C. rectified moving

coil linear scale 31 -in. R. rnd. 35/-
300 Volt A.C. M.I. 21in. fl. rnd. 22/-
100 Volt A.C. M.I. 41in. fl. rnd. 35/-
Milliammeters
5 mA. M.G. 2in. fl. sq 12/6
30 mA. M.G. 21in. fl. rnd 9/6
50 mA. M.C. 2in. fl. sq 8/6
200 mA. M.C. 2fin. fl. rnd 9/6
500 mA. M.O. 21in. fl. rnd 9/6
I MA. M.C. 2in. sq. fl 19/6

0-I MA Flush mounting Pullen
M.C. Meter 4" x 5", correctly
Scaled. Price 57/6

each
Thermo -coupled
350 mA. 2in. rnd. plug-in 3/6
500 mA. 2in. rnd. plug-in 3/6
POSTAGE ON ALL METERS I/-
U.S.A. PRECISION SERIES 834S
MULTIRANGE TESTERS for
A.C. and D.C. volts. ohms and milli -
amps., basic movement 400 micro -
amps., in wooden carrying case, com-
plete with test prods, new batteries,
guaranteed perfect. Price 15/1916.
P. & P. 2/6.

MIDGET ROTARY TRANSFORM-
ERS. 21in. dia. x 41in. Input 11.5 volt
Output 310/36S volts at 30 mA. Brand
new. 12/6 each. P. & P. 1/6.
DYNAMOTOR (Rotary Converter).
6 volt in, 250 volt at 100 mA., ex new
equipment, 25/- each. P. & P. 3/-,
MICROPHONES -NEW. Throat,
British, magnetic, 4/6. P. & P. 1/-.
HEADPHONES. 4,000 ohms, im-
ported, new, 15)-.

SERVICE TRADING COMPANY
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MINIATURE UNISELECTOR
SWITCH, two banks of ten plus home
contacts, one bank continuous of normal.
30 ohms coil for 24 volt operation. Brand
new, manufacturers' packing. Price 22/6
each. P. & P. 2/6. Illustrations above
and below.

MINIATURE P.M. MOTOR 12/24
.c1t, reversible, Ifin. dia. New Price
9/6 each. P. & P. 1/-.

TWELVE PLATE F.W. BRIDGE CON-
NECTED RECTIFIER mounted on
200/250 volt A.G. input transformer.
Output 36/40 volt D.C. at 1.2 amps. New,
perfect. Price 16/6. P. & P. 3/6.

200/250 v. A.C. MOTORS. New I/80
h.p., 2 drives, direct 6000 r,p.m., reduc-
tion 300 r.p.m. 22/6 each. P. & P. 2/6,

VARIABLE VOLTAGE TRANSFORMERS, as illus-
trated above. Brand new in manufacturers' original cases.
Input 230 -volt A.C., output variable from 0 to 270 volt
at 9 amperes. Price EIS each, plus carr. 12/6.

NEW UNCHARGED UNFILLED 12 VOLT AC-
CUMULATOR 9 ampere in unspillable plastic cases.
Comprises 6 x 2 volt separate coils connected by terminal
strips. 6 x 54 x 44 -in. over terminals. Price 19/-, plus
P. & P. 2/9. Wooden carrying case for same with lid
and strap, price 3/6.

VENNER 8 - day
clockwork Time
Switch. Contacts I

amp. 230 volt. 24
hour phase, hour
divisions, allows set-
ting for one make
and one break to be
made every 24 hours,
complete with key.
Used but guaranteed
perfect. Price 27/6
each. P. & P. 1/6.

:of&ANT ISA

CONSTANT VOLTAGE TRANSFORMER by
Advanced Components Ltd., Type No. MT.140A. Input
190/260 volt 50 cycles. Constant output at 230 volt 150
watt. Unused, guaranteed perfect. Price: f8/5/.. Carr. in
England 6/6.

NEW GALVANOMETERS, solid brass,
Sin. dial, in polished wooden case. 70
degree scale, 35 mA either side. 100 ohm
coil. Price: 12/6 each. P. & P. 1/6.

NEW CAR-
PENTER'S
TYPE POL-
ARISED RE-

P LAYS. 2 x
9500 turns at
1,685 ohms.
Price 22/6 ea.
P. & P. I/-.

NEW
MOVING

COIL
HEADSETS,
complete with
Tannoy carbon
hand micro-
phone, with
plug suitable
for No. 19 set.
Price: 12/6

each plus
P. & P. 2/ -

BRAND NEW SELENIUM FULL
WAVE BRIDGE TYPE RECTIFIERS.
in manufacturers' original packing. D.C.
output 36 v. 10 amp., made up of 12 x
110 mm. dial plates. These fitted in cooling

funnel (removable), size 114in. x 8in, x
44in. Price 45/-. P. & P. 3/3.

WE ARE EXPERTS AT OVERSEAS PACKING AND SHIPPING! PERSONAL CALLERS ONLY: 9 Little Newport

SERVICE TRADING Co.
Street, London. W.C.2. Tel; GER 0576

ALL MAIL ORDERS: (Early Closing Thursday)

47-49 High Street, Kingston -on -Thames.
Telephone KINgston 4585
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VALVES
Brand new, indi-
vidually checked
and guaranteed

A792 4/6 E1148 2/-
A800 4/6 E1323 1/9
A863 4/6 EA50 1/6
A864 4/6 EAC9I 4/6
A950 4/6 EB34 1/9
AC/DD 2/6 EBC33 6/-
AC/HL 2/6 EC52 4/6
AC/P 2/6 EC54 3/6
AC/PI 2/6 ECC32 4/-
AC5/PENDD10/- ECC9I 5/-
AC6/PEN ... 5/- EF8 6/-
AC/SP3 4/6 EF22 7/3
ARB 6/- EF36 5/-
ARP3 3/- EF39 5/6
ARP4 3/3 EF50 31-
ARP12 3/- EF55 6/-
ARP24 3/6 EF9I 71-
ARP34 .,.... 4/6 EF92 7/-
ATP4 3/6 EL32 4/6
ATP7 5/6 EL9 I 7/6
830 3/6 EY91 4/6
BL63 6/- FAI5 4/-
D41 3/3 GDT-4B ...4/-
D42 4/- H30 5/-
D77 5/- H63 3/6
DA30 20/- HP4I01 6/-
DB41 4/6 KBC32 5/-
DD620
DETS
DETI8

4/6
20/-
30/-

KF35
KR6/1

5/-
3/6

DETI9 1/6 KRN2A ... 15/6

DET20 2/6 KRN3 15/6
DH76 4/9 KT30 7/-

KT31 8/-
KT33C 7/-
KTW63 6/6
KT241 9/-
L30 4/-
LS5B 12/-
LS7B I2/-
MH4 4/-
MH40 6/6
MHLD6 4/6
ML4 4/6
ML6 6/-
MP.142 9/-
MS/PENB 6/-
N34 8/-
NRI5A 3/-
NR6I 7/-
NT36/4033A)

I4/-
NT62A 4/-
OD3 6/-
OZ4 5/-
P61 2/6
PEN46 5/9
PENI41
PEN220A 3/-
PEN1340 6/-
PENDD I 360 9/6
PM4DX 3/-
PT25H 7/6
QP2 I 6/-
QP25 5/3

RG I -240A...17/6 I D8GT 6/- 6K7G 4/- 25.17 6/- 807AMER ... 6/6
RG3-250 ...I7/6 1L4 4- 6K7GT 6/- 2SK7 5/- 807BR 6/-
RG4-1250 ... 9/- I LDS 3/6 6K8G 7/- 2SL7 7/- 813 70/-
RK34
RK R72
RK R73

3-
5/6
5/6

1LN6
2A3
2A6

5/-
8/-
7/-

6K8GT
6L5G
6L6

8/-
6/-

10/-

2SR7
5D2
SE

6/-
6/ -
8/-

815 80/-
830B 7/6

SP4B 7/6 2C34 2/6 6L6G 8/6 5R 7/6 833A _117/10/-
SPI3C 4/6 2D4A 4/- 6L6GA 8/6 9E2 5/- 843 7/6
SP41 2/9 2X2 4/- 6L34 4/6 28D7 8/- 866A (3/-
SP6I 2,9 3A4 6/6 6N7GT 7/- 35T 30/- 872A 35/-
SU2150A
TTI 1

... 4/9
3/-

3B24
3E29(829B)

3/-
75/-

6P7G
6SA7

5/3
7/-

38
39/44

6/-
6/-

930 8/-
954 2/-

U18 61- 4A I 4/6 6SC7GT ... 7/- 4IFP 1/9 956 3/-
UU4 4/6 401 2/6 6SG7 7/- 45 7/- 1201 3/3
V885 5/- 5U4G 7/- 6SH7 5/- 53A 3/- 1625 6/-
V1906 4/6 5Z3 8/6 6S17 7/6 58 6/- 1626 4/6
V2023 8/- 6A6 5/- 6SK7 5/6 59 6/- 1629 4/6
V2D33B ... 8/- 6AB7 5/- 6SL7GT ... 7/- 7IA 4/6 7193 1/9
VP41 9/- 6AC7 5/- 6SN7 5/6 77 6/- 7475 /-
VR99 8/- 6AG5 5/6 6SN7GT 5/6 80 7/6 8010AR ... 22/6
VRI50/30 ... 7/6 6AG7 8/6 6SQ7 6/6 81 7/- 8020 6/-
VSII0 4/- 6AK6 7/6 6SS7 8/- 82 8/- 9001 5/-
VT25 8/6 6AM5 8/6 6V6G 6/- 83 I2/ - 9004 4/-
VU33 2/6 6AM6 7/- 6X5GT 6/6 83V 12/- 9006 4/ -
VU I II 3/- 6B4G 4/6 7G7 6/- 84 12/6
VU120A ... 3/- 688 6/- 7Q7 8/3 89 6/- Cathode Ray
VX8086 7/9 6B8G 3/- 8D2 2/6 210LF 3/- Tubes:
W31 7/- 6C4 5/6 9D2 3/- 210VPT 3/- 3BPI 25/-
W42
Y66
Z2I

7/-
8/-
6/-

6C5
6C6
6C8G
6F6

6/-
4/6
5/-
7/-

1E2
1E3
2A6
2AH7

5/-
5/-
5/-
7/-

2I7C
220VSG
350B
446A

17/6
3/-
8/-

14/-

5CPI 42/6
5FP7 45/-
VCR5I7 10/ -

X31 6/- 6F8G 8/- 2C8 7/6 4468 14/- Special Valves:
A3 3/6 6FI2 7/- 2E1 22/6 705A 17/6 31/170E E35
ASGT 5/- 6G6G 3/- 2H6 2/6 7158 97/6 31/ I 92E E37/ I 0
823 11/- 6H6 2/3 2R7 6/3 717A 8/6 WL4I7A ...I5/-
B24 11/- 6H6GT 1/9 215GT 3/6 801 6/- 723AB 52/6
826 11/- 615 5/- 2SG7 6/6 803 22/6 726A 27/6
832 I0/ - 616 5/- 2SH7 4/9 805 30/ - VZ7I10 -151 -

All U.K. orders below 10/, P. & P. 1/-; over 10/-, 1/6; orders over E2 P. & P. free. Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please see advertisement December issue.
Complete set of strong aerial rods (Ameri-
can). 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.
High Resistance Headphones. 4,000 ohms.
Brand new, ex W.D., boxed. 10/6 per pair.
P. & P. 1/..

Low Resistance Headphones, brand new,
type CLR, 5/-; Balanced Armature, 7/6.
P. & P. 1/-.

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.

Complete Installation ILS. Consisting of
transmitter, receiver, control unit, aerial,
plugs, etc., £22/10/-. Post free.
Signal Generator Type TS.14/AP. 3,200-
3,370 Mc/s. Fully guaranteed, fliS.

Avominors in leather case, with leads, fully
tested, 65/10/-. Packing and carriage 2/6.
813 Ceramic Valveholders 3/- each. P. &
P. 1/6.

Marconi Signal Generator. TF I44G 85 kc/s.,
25 Mc/s. Made up to new standard. E70,
delivered free.
Telephone Handset. Standard G.P.O. type.
New, 10/-. P. & P. 1/-.

American Aerial Tuning Unit type BC
729B from BC 610 TX covering 2 Mc/s.-8 Mc/s.
New E5. Post free.
Rotary Convertor Unit, Input 11.5-12.5 v.
D.C. Output 300 v. 200 mA. D.C. 30/-, postage
and packing 15/-.

Transceivers Type 68T. 3-5 Mc/s. together
with aerial rods, microphones, H.R. head-
phones, key. In full working order. 66/15/-.
P. & P. 5/-.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

Output Power Meter, Type TS 1 18RF.
Frequency 20-750 Mc/s. Power 5-500 w. Full
working-with manual, E45.

Mains Power Supply Unit for No. 19 wire-
less set. Made by RCA of Canada. 115 v.
A.C. Brand new, E15. P. & P. El.
Johnsons Transmitting Variable Con-
densers. 500pF., 2,000 v., 17/6. 50pF., 3,500 v.,
22/6. Both brand new. P. & P. 2/-.
Projection Lamps, Osram. 250 v. 500 w.
meas. of glass bulb dia. 2fin., length 4in., 7/6.
P. & P. 2/-.

Vacuum Condenser. 32,000 V. 50 pF., 25/-.
Post free.
I.F. TRANSFORMERS. 4-5 Mc/s. American
made in black crackle finish housing, 6/,
P. & P. 1/..

CARBON INSET MICROPHONE. G.P.O.
type 2/6. P. & P. 1/,
Miniature Lead Acid Accumulator. 2 v.
1.5 amp. hr. at the 10 hour rate. Size 4in. x

x lin., price 6/-. P. & P. 2/-.
Thermo -couple Heating Element. .75 amp.
in Bakelite housing. Made for aerial current
meters DW52 (G.E. made) or other purposes,
10/-. P. & P. 1/-.

PERSONAL CALLERS WELCOME

TRANSFORMERS
COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED
SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.

VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTOR, TO G.P.O.. M.O.S., _LB., ETC

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

111.010WIMmommin

VITREOUS ENAMELLED RESISTORS
R.C.S.C. Style RWV4-L

FULLY R.C.S.C. TYPE APPROVED, ion to 221(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

RangeService Commer-
cial

RWV4-1
RWV4-K
RWV4-L

VPF4
VPFIO
VPF I 4

3
4.5
6

4
10
14

50 to 81(0
50 to 68K0
100 to 100K0

THE C.G.S. RESISTANCE CO.
EVERTON, LYMINGTON, HANTS. Tel Milford -on -Sea 269
London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having Heater/Cathode short-
circuit and for C.R. Tubes with falling emission.
Type A. Low Leakage windings. Optional Boost 25%
and 50%. Tapped mains primaries.

2 volt 1216 each
4 volt 1216 each With Tag.
6.3 volt 12/6 each Panel and
10.8 volt 12/6 each Solder Tag
13.3 volt 12/6 each

OUR LATEST SUPERIOR PRODUCT. Type A2.
High Quality. Low capacity, 10/15 pi. 16/6 eachOptional boost 25%, 50%, 75%.
Type B. Mains input. Low Capacity. Multi Output
2, 4, 6.3, 7.3, 10 and 13 volts. Optional boost 25% and
50%. Suitable for all Cathode Ray Tubes, 21'-.

RESISTORS. All preferred values. 209;, 10 ohms to 10
meg., w. 4d.; # w., 4d.; 1 w., 6d.; 11 w., 8d.; 2 w., 1/-.
HIGH STABILITY. 1 w., 1%, 21, Preferred values 100(2
to 10 meg. Ditto 5%, 9d. to 5 meg., 15", 6d. to 10 meg.
5 1/3

10 watt WIRE -WOUND RESISTORS {1/6
15'watt 25 ohms -10.000 ohms 2/-
15,C00 ohms -50,000 ohms 5 w., 119; 10 w. 2/3
WIRE -WOUND POTS, 3 w.
Pre-set Min. T.V. Type
Knurled Slotted knob.
All values 25 ohms to 25 K.
3,- ea., 30 K., 50 K. 4,-.
Ditto Carbon Track 30 K.
to 2 Meg., 31,

WIREWOUND POTS, 4 w.
Standard size Pots., 21in.
Spindle High Grade. All
Values 100 ohms to 50 K.,
616: 100 K., 7/6.
W'W EXT. SPEAKER
CONTROL JOG 3/-.

O.P TRANSFORMERS. Heavy Duty 50 mA., 4'6. Multi -
ratio push -Pull. 716. Mtniat ire 3V4, etc.. 4/6. Hygrade
Push-pull 10 watts, 15/6. MULLARD "510" 6k or 8k 30/8.
L.F. CHOKES 15110H 60165 ma., 5,-. 10H 85 ma. 10/6.
10H 150 ma. 14', 5H 250 ma. 16'6.

MAINS TRANSFORMERS 200 250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 8.5 a.

tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped, 5 v.
or 4 v.2 a. Ditto 350 0 350 22!6

MINIATURE 220 v. 20 mA., 8.3 v. 1 a. 10/6
MIDGET. 250 v. 45 mA., 8.3 v. 2 a. 15/6
SMALL, 250 0-250 100 mA., 6.5 v. 3.5 a. 19/6
STANDARD, 250-0-250, 65 mA., 6.3 v. 3.5 a 17/6
HEATER TRANS., 6.3 v. 11, a. 71. 3 amp. 10/6

ALADDIN FORMERS and cores, }in. 13d.; ;in. 10d.
0.3in. FORMERS 5937'8 and Cans TV12. sq. x Olin.
and !in. sq. x llin. 2 - complete with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6 1,2/3.
TYANA. Midget Soldering Iron. 90 w.. 16 9.
REMPLOY INSTRUMENT IRON, 25 w., 17/.
MAINS DROPPERS. 3 x ltin. Three Adi. Sliders. .3 amp.
750 ohms., 4/3. .2 amp., 1,000 ohms, 41.
LINE CORD. .3 amp.. 60 ohms, per loot, .2 amp., 100 ohms.
Per foot, 2 way, 66. per loot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size only I x Ain. Bargain.
ACOS CRYSTAL DESK MIKE, 33-2, switched, 351,

MIKE TRANSF. 50: 1, 3/9 ea.; 100: 1 Potted, 10 6.
LOUDSPEAKERS P.M. 3 OHM. 2iin. and Sin., 1716.
riin. x 4in. Rola, 18/-. 7in. x 4in. Goodman 21/,
10in. x 610. Rola, 27/6. 8in. Plessey, 19/6.
iiiin. Rola 18/6. 10In. R.A., 30,,-.
HI Fl TWEETERS, 25/-. 12in. Plessey. 30I-.
12in. Baker 15 wt. 3 ohm and 15 ohm models 105/-.
12in. 15 ohm Plessey 10 wt. with Tweeter, 97/6.

I.F. TRANSFORMERS 7/6 pair
465 be s. aloe tuning miniature can 24 x 1 x lin. High
Q and good bandwidth. By Pye Radio. Data snort supplied.
Wearite M800 I.F. Miniature 485 kola. 121 pair.
Wearite 550 I.F. Standard 465 ko /a. 12/6 Pair.

CRYSTAL DIODE G.E.C. 2 -. GEX34, 4;-. 40 Circuit., 51..
H.R. HEADPHONES, 4,000 ohms, brand new, 161 pair.
SWITCH CLEANER Fluid, squirt spout. 4,3 tic.
TWIN GANG CONDENSERS. 365 pt. Miniature.
x llin, x lfin., 10-. .0005 Standard with trimmers,
91-: less trimmers, 8/.. Midget, 7 6: Single 50 pt.. 2/6;
100 of., 150 pf.. '7,-. Solid Dielectric 100, 300, 500 p1.. 3/6.
VALVE HOLDERS. Pa. int. Oct., 4d. EF50, EA50, 6d.
B12A, CRT, 1,3. Eng. and Amer. 4. 5, 6, 7 pin, 1/-.
MOULDED Mazda and Int. Oct. 6d., B7G, BSA, BOG. BSA,
9d. B7G with can, 1,6; B12A, 1/3. BOA with can, 2/6.
CERAMIC, EF50, B7G, BSA. Oct., 1/.. B7G with can, 1/9.
SPEAKER FRET. Gold Cloth 17in. x 25in., 5/-, 25in. x
35in., 10'-. Expanded metal, Silver 15Iin. x Otto., 2/-.
Tygan 54in. wide. 10'- ft. 27in. wide, 5/- ft. Samples.
WAVECHANGE SWITCHES.
2 p. 2 -way, 3 p. 2 -way, short spindle 2.6
5 p. 4 -way, 2 wafer, long spindle 6/6
2 p. 6 -way. 4 P. 2 -way, 4 P. 3 -way, long spindle 3/8
3 p. 4 -way, 1 D. 12 -way, long spindle 3'6
Wave change MAKITS 1 wafer, 8 6; 2 wafer, 126:
3 wafer 16.-; 4 wafer 19 6; 5 wafer 23,-; 6 wafer 26 6.
TOGGLE SWITCHES. S.P., 2 -; D.P. 343; D.P.D.T., 4i..
MORSE KEYS, good quality, 2/6.
SUB -MINIATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8,
25, 50 mfd. 3'. each.

GOLTOP TRANSISTORS
JUNCTION TYPE P.N.P.

AUDIO V.10/15a. for ainpli- R.F. V.6/R2 for oscillators,
tiers, and output7stages up frequency changers and I.F.
to 250 mbliwatts in push- amplifiers cut off, 3 Me/a.
null. 10/- average. 18/-PRICE PRICE
Power V15/10P, UP to lOW with heat sink 20/-.

1959 RADIOGRAM CHASSIS
FINEST VALUE

:;8L.

'MI
1.

THREE WAVEBANDS FIVE VALVES
S.W. 10 m.-50 m. LATEST MULLARD
M.W. 200 m.-550 m. ECU. 42, EF41, EBC41,
LW. 800 m.-2,000 m. EL41. EZ90
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 130n. x 51in. x 21in.
Glass Dial 121- x Min. horizontal or 10 x 451n. vertical.
2 Pilot Lamps. Four Knobs. Walnut or Ivory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £9. 10 . 0 Carr. 4/6
TERMS: Deposit £515'- and 5 monthly payments of 21.
MATCHED SPEAKERS Sin., 17/6; 10in., 25/-; 12in.30'-,

_i_ GARRARD 4 -SPEED RECORD" CHANGERS RC121 /I) MKII MODELS
Brand new and fully guaranteed 12 months.

AUDIO PERFECTION
Designed to play 16, 33, 45, 78 r.p.m. Records 7M., Dlin.,
12in. With plug-in NORMAL HEAD.

OUR PRICE £10.15.0 each. Post Free.
Optional Phig-in STEREO HEAD £2 extra.

* COLLARO *
HIGH-FIDELITY AUTOCHANGER

Latest Model
4 -SPEEDS -I0 RECORDS

With Studio "0" pick-up
BRAND NEW IN MAKER'S BOXES

OUR PRICE £7.19.6 post free

B.S.R. MONARCH UA8 4 -SPEED

AUTOMATIC RECORD CHANGERS
Brand new and fully guaranteed 12 mouths.
OUR PRICE £6.19.6 post free

STEREO MODEL IJA8, £9/1916. UA12, 611117/6.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards) ... 49/6
Amplifier player cabinets with cut boards 63/-
2 valve amplifier and Eiiin. speaker for above 72/6
3 valve amplifier and 6Sin. speaker for above 95/ -

Wired and tested ready for use.

EXCEPTIONAL OPPORTUNITY
COLLARO 4 -speed MODEL 4/564 Single
Player, heavyweight turntable and lightweight
Studio 0 Pick-up with turnover Xtal mounted
on baseplate. Autostop fitted.6gns

OUR PRICE Garr. 41-.
Amplifier Player Cabinets, 45/-.

GARRARD 4 -SPEED SINGLE*
RECORD PLAYER 4SP

£8 AUDIO PERFECTION POST
FREE

De luxe Cabinet with amplifier and 61in.
speaker L6,'15"-, or complete kit £141101-.

Teletron Transistor Pocket Radios
Designer's Specified Kits

COMPANION PRINTED CIRCUIT 3

Local station receiver kit, 4-ix3x14in. £4.19.6
3 Mullard or Goltop transistors: plans 6d.

Transidyne Superhet Slx 6 x 4 x I,' -in.

T.C.C. Printed Circuit, internal Ferrite aerial,
Rola loudspeaker, push-pull output. All parts,
cabinet and 6 Mullard or Goltop transistors.

£11.19.6 Plans, etc., 9d.
No surplus reject transistors supplied

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. 17db
gain. Kit 29/6 less power; or 49/6 with
power pack kit. Plans only 6d.
Also Band I version same Prices.

Volume Controls
Midget size:

Long spindle. Guaran-
teed 1 year. All values
5 K. ohms op to 2 Meg.,

No Switch. D.P. Sw.
3/. 4/9

Linear or Log Tracks.

80 CABLE Coaxial
Semi -air spaced Polythene
insulated }in. dia. Stranded
core. Ideal Band III a d.
Losses cut 50°,,,

FRINGE QUALITY
AIRSPACED .... 1/6 yd.

COAXIAL PLUGS
SOCKETS

11- DOUBLE SOCKET 1/3
1'- OUTLET BOXES 4'6

BALANCED TWIN FEEDER per yd. 6d. 800 or 3000.
TWIN SCREENED BALANCED FEEDER 1/8 yd., 80 ohm.
TRIMMERS, Ceramic, 30, 50, 70 p1., 9d. 100 pt.. 150 p1.,
1'3. 250 pf., 1'6. 600 pt, 750 PL. 1B. Phillips. 1'-. ea

ALUMINIUM CHASSIS. 18 w.g. Plain, undrilled
with 4 sides, riveted corners and lattice fixing holes,
with 21in. sides, 7 x 4in.. 4/6:9 0 7im. 5/9; 11 8 7in

6n6 9:118 x 16
3 ' Sin., 8/L14 16x 61.1im. 10/8; 15 x 14in., 121;

a

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 3 yds. 9d. }lb. 216.
PAXOLIN SHEET, Sin. x 10in., 11. ION TRAPS 5/-.

" GEVAERT GEVASONOR"
50% Extra Long Play Plastic Tape,

1,700ft. 7in. Reel 35/-, 850ft. 5in. Reel 21/-.
SUPERIOR 1,200ft. 7in. Plastic Tape 21/ -

Spare Reels Plastic, all sizes 3/- ea.
"INSTANT" Bulk Tape Eraser, 200/250 V. A.C.

For any make and size of tape 27/6
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY BACK
VOLTAGES. K3 23 2 kV., 5/-: K3/40 3.2 kV., 7/-; K3/45
3.6 kV., 7/6: K3/50 v. 4 kV., St.; 13/100 8 kV.. 14/6.
60 c.p.s. Voltage 30% of above.
MAINS TYPE. 11911, 120 v., 60 mA., 5/-: EMS, 100 mA.
8/-; R1112, 120 mA.. 8/-; RM4, 250 v. 273 mA., 16/-.
INIGATIIRE CONTACT COOLED RECTIFIERS. 250 v.
50 inA., 7/6: 60 mA., 8/6: 85 mA., 9/6; 200 ma.. 21/-:
300 mA., 27/6; Full Wave 120 mA., 15/-.
COILS. Wearite "P" type, 3/- each.

re"Q" type adj. dust co from 4/- each. All ranges.
TELETRON. L. and M. T.R.F. with reaction 3/6.
FERRITE RODS AERIALS. MM., 8/9; IL
T.R.F. COILS A/HF 7/. pair. H.F. CHOKES. 216.

JASON F.M. TUNER COIL SET, 261-. H.F. coil, aerial
coil, Oscillator coil, two I.? transformers 10.7 Me/s.,
Detector, transformer and heater, choke. Circuit and
component book using four 6A3I6 2'-. [Complete kit
with Jason Calibrated dial and 4 valves. £61151-.
Mercury Switched FM Tuner 5 valve KR, 58/19/6.
Mullard 3-3 quality Amplifier. Ready built, £711716.

64/350 v. 5/6 8/500 v. 3/-
100/25 v. 2/- 16/500 v. 4/-
250/25 v. 11- 32/350 v. 4/-

213 500/12 v. 3/- 100/270 v. 5/6
219 8+8/450 v. 4/6 2,500/3 v. 4J-
3/6 9+8/500 v. 51- 6.000/6 v. 5/-
4/- 8 + 16450 V. 5/- 8 + 16/500 V. 71-
51 8+16'500 v. 5/6 32+32/350 v. 4/6
1/9 16+16/450 v.5/6 50+50/350 7/-

50/25 v. 21- 16+16/500 v.5/- 64+120'3500.11/6
50,50 v. 21. 32+32/350 v.4/6 100+200/276v.12/6
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 1 amp.. 8/9: 2 4- 11/3; 4 a. 17/6; 6 a. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2,6 or 12 v. Ito..15/6; 2 a..17/6; 4,1..22/6.
Charger circuit free. AMPMETERS, 4 a and 5 a., 1416.

CONDENSERS. New Stock. .001 mid. 7 kV. T.C.C. 5/6.
Ditto 20 kV., 9'8; 100 pf. to 500 pi. Micas, 601., Tubular
500 v. .001 to .01 mid., 9d.; .05 .1 1/-; .25 1/6:.5 1/9:
.11350 v., 96;0.1 mid., 2,000 v., 3/6:.001 mfd., 2,000 v.,1/9.
CERAMIC CONDO. 500 v., .8 pi. to .01 raid., 9d.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 p1., 1/-:
600 pf. to 3,000 pf.. 1/3.
CLOSE TOLERANCE (±1 pt.) 1.5 pf. to 47 pt., 11. DITTO
1% 50 pt. to 815 pf. 1/9; 1,000 pf. to 5,000 pf., 2/-.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR TUBULAR CAN TYPES

1/320 v. 2/-
2/410 v. 2/3
4/450 v. 2/3
8/450 v.
8/500 v.
16/450 v.
16/500 v.
32/450 v.
25/25 v,

-NEW and boxed VALVES 90 -day guarantee
1E5 8/6 6160 1016 EA50 1/6 EMI 11/6
185 8/6 6N751 7/6 EABC80 10/6 E1148 118
1T4 8/6 8970 10/6 RB91 6/8 HAWS° 18/8
2X2 2/6 69A7M 10/6 EBC.33 6/6 HVR2A 7/6
304 8/6 60.17M 1016 EBC41 10/6 MU14 1018
3V4 8/6 68N7 8/6 EBF80 10/6 P61 6/6
504 8/6 6V60 7/6 ECC84 12/6 P0084 1218
5Y3 8/6 6X4 7/6 ECF80 11/6 PCF80 11/6
5Z4 10/6 6X5 7'6 EMS 11/8 PCF82 11/6
BANS 8/6 787 10/6 ECH42 10/6 PCL82 11/8
6BE6 7/8 I2A.11810/6 ECL82 12/6 PENIS 6/6
6586 10/6 12AT7 10/6 EF39 7/6 EL82 10/6
6BW6 10/6 125U7 918 EEC 10/6 PY80 10/6
6D6 7/6 12AX7 9/6 EF50 5,6 FY81 10/6
6F611 7/8 12BE6 9/6 EF50 816 PY82 101
SHOOT 3/6 12K7 8/6 Sylv. SP61 5/
6J5M 6/6 12Q7 8/6 EF80 101 UBC41 10/6
WS 7/6 35L8 9/6 EF92 5'6 UCH42 10/8
6370 8/6 3514 9/6 EL32 5/6 UF41 10/6
6K6OT 6/6 00 10/6 ELS,' 10/6 III41 10/6
6K70 5/6 am 6/8 EZ40 101 IJY41 10/6
61I80 8/6 954 11 EZ80 9/6 022 10/6

RADIO COMPONENT SPECIALISTS
OUR ONLY ADDRESS

337 WHITEHORSE RD.,

WEST CROYDON
POSTAL SERVICE 1/-, OVER E2 FREE. C.O.D. 1/6 (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. Catalogue 116. THO. 1665. Buses 133 or 68.
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WESTON MODEL 772 TESTMETER
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.G. CUR-
RENT
500 ma.
I amp.
5 amp.
RESIST-
ANCE
100 ohms
1,000 ohms
100 k. ohms
10 megohm

Supplied in perfect working order, complete
with rexine carrying case, internal batteries
and instructions. £8119/6 each. P/P. 4/-.

AN/ARN-5D GLIDE PATH RECEIVERS

Three -channel
U.H.F. receiver
operating on
332.6, 333.8 and
335 mcls by plug-
in crystals (not
supplied). Con-
tains II valves
128D7, 2 I 2SN7,
7 6AJS, 1 12SR7,
relays, etc. Operation from 24/28 volt.
D.C. Size 54 x 64 x I4in. Supplied brand
new and boxed. ONLY 59/6 each. P/P 5/-.

300FT. COPPER AERIAL WIRE. Ex-U.S.A
3/6 per reel. P/P 1/-.
LEACH AERIAL CHANGEOVER RELAYS
12 v. D.C. double pole transmitter type. New
boxed, 7/6 each. P/P 9d.

MARCONI SIGNAL GENERATORS
TF-517. Frequency coverage 10-18 Mc/s.
33-58 Mc/s. and 150-300 Mc/s. Operation
200/250 volt A.G. Supplied in good working
order. £12/10/ -each. P/P 10/-.

750 -WATT AUTO TRANSFORMERS. Ex
Admiralty, fine lobs. Tapped from 110 to 230
volts. Brand new, 69/6 each. P/P 5/-.
HEAVY DUTY MAINS ISOLATION
TRANSFORMERS. 230 volt input. Output
230 volts 5 amps. Housed in ventilated metal
case, unused, E5 each. P/P 10/-.

MUIRHEAD PRECISION STUD
SWITCHES

4 banks, I pole
24 positions each
bank. Self clean-
ing heavy duty
contacts. Brand
new, 17/6 each.
P/P 1/-. Ditto
2 -bank, 10/6.

AMERICAN SUPER LIGHTWEIGHT
HEADPHONES. Res. 50 ohms. Fitted with
rubber earmoulds, extremely good quality
deal if used for long periods. I5/- per pair
brand new boxed. P/P 1/3.

Cliv__(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3-34 LISLE STREET, LONDON, W.C.2

COSSOR DOUBLE BEAM OSCILLOSCOPE

TYPE 339
Operation 110/200/250 volts A.C.
120 watts. Time Base 10 posi-
tions. 6 cps. to 250,000 cps.

Amplifier 10 cps. to 2,000,000
cps. Sensitivity, YI.Y2.3.1 v.

D.C. 1.1 v. rms. X. 2.25 v. D.C.
.8 v. rms.

Supplied in gcod working order
complete with handbook and

circuit. 127/10/. each. P/P LI.

C.R.100 SPARES KITS
Complete set of new valves 2 X66, 2 U50,
2 DH63, 2 KT63, 6 KTW6I. Also set of
resistors, condensers, pots, toggle switch
and output transformer. Supplied new and
boxed. 59/6 each. P/P 4/6.

FERRANTI TESTMETERS
TYPE Q

D.C. A.C. D.C. Ohms.
VOLTS VOLTS Current
3 v. 15 v. 7.6 ma. 25,000
30 v. 30 v. 30 ma.
150 v. 150 v. 150 ma.
600 v. 600 v. 750 ma.
500 ohms per volt on all
ranges B.S.S. first -grade
accuracy on all self con-
tained ranges. Supplied
in perfect working order
complete with leads.
battery, instructions and
rexine covered carrying
case. Price 72/6 each.
P/P 2/6.

ROTARY CONVERTERS
12 v. D.C. input.
230 volt A.C. 150
watts 50 cycles output.
Housed in wooden
case and fitted with
voltage control slider
resistance,switch, plugs
and A.G. mains volt-
age output check
meter. Supplied in

perfect condition, individually tested L9/19/6
each. P/P 10/-.

PARMEKO MAINS TRANSFORMERS. In
put 230 volts. Output 350/0/350 volts 150 mA
6.3 v. 4 amp. 5 v. 4 amp. Brand new, 32/6 each
P/P 2/6.

R.I155 "N" TYPE SUPER SLOW MOTION
DRIVES. Brand new 12/6 each. P/P 1/-.

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. 100k. ohms
100 ma. megohm

I amp. DECIBELS
-10 to +69

ALL BRAND NEW. COMPLETE WITH INTERNAL BATTERY.
TEST PRODS AND INSTRUCTIONS. £5/19/6 EACH. P/P 3/-.

}in. shafts.

AMERICAN
GEARED
MOTORS

24 volt D.C. motor fitted
with precision gearbox
giving twin outputs of
20 and 6 r.p.m. Also
operates on 12 volts.

Brand new. 19/6 each. P/P 1/6.

POST OFFICE TELEPHONE HANDSETS
Std. type. New, boxed. 12/6. P/P 1/3.
CRYSTAL MICROPHONE INSERTS. Only
4/6 each. P/P 6d.

ALKALINE NIFE ACCUMULATORS
Banks of 10 cells giving 12 v. 45 A.H. Un-
used in wooden crates. L5/10/- each. P/P
7/6. Size 264 x 84 x 5f in.

MIDGET NIFE ACCUMULATORS. Single
units, I.2v. for models etc., 2/3 each. P/P 9d.
I2 -VOLT MOBILE AMPLIFIERS. Ex -Ad-
miralty. Mic. or gram. inputs. 10 watts output
to 3 or IS ohm speakers. Not new but in good
working order, L8/19/6 each. P/P 5/-.

RCA ET 4336 PLATE TRANSFORMERS.
Special release, brand new in original transit
cases. Primary tapped 200/250 v. 50 cycles.
Secondary 2,000/0/2,000 v. 400 ma. tapped
1,500/0/1,500 v. Price L12/10/- each. P/P LI.

VORTEXION PORTABLE AMPLIFIERS
Operation from 20(
250 volts A.C. or
volts D.C. Separate
inputs for micro-
phone or gram. Out-
put matched to 7.5,
15, 250 or 500 ohms.
incorporates volume
control and full
switched tone con-
trol. Valve line-up,
6Q7, 6.15, 6V6, 6V6, 5Z4. Size 84 x 64 x
not brand new but supplied in perfect work-
ing order, fully tested. L10/10/- each. P/P 6/-.

FURZEHILL BEAT FREQUENCY

AUDIO

OSCILLATORS
Frequency range 0 to
10,000 cycles. Output
0-5v. at 10 ohms or
0-50v. at 600 ohms.
Separate 50 cycle check
Set zero control. 200/250
volt A.C. operation. Sup-
plied in perfect working
order, fully tested.
L9/I9/6 each. P/P. 10/-.
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ADMIRALTY POWER UNITS 234A.
200/250 volt A.C. Input.
Output 250 volts 15 mA.
and 6.3 volts 6 amps. Fully
smoothed double choke and
paper condensers, fused and
fitted with input and output
plugs. Sockets are provided
on the front panel for meter
check. Housed in grey metal
case for standard I9in. rack
mounting. Supplied brand
new. 59/6 each. P/P. 7/6.

UNIVERSAL AVOMETERS. Few avail-
able, reconditioned and in perfect condition.
MODEL 40, 110/10/- each. MODEL 47A,
61011916 each. MODEL 7, 112/19/6 each.
P/P 4/-.

HOOVER MIDGET ROTARY TRANS
FORMERS. 2+ x 40n. input 12 v. D.C. Out-
put 310 v. 30 ma. Brand new and boxed, 12/6
each. P/P 1/3.
6 -VOLT VIBRATOR POWER PACKS. Out-
put 120 v. 30 ma. Fully smoothed, uses standard
Mallory 4 -pin vibrator. New and boxed. 12/6
each. P/P 2/-.

METER BARGAINS
50 Microamp. D.C. 111/C., flush sq. in 119/6
50 Microamp D.C. MM., prof. rd. Um 49/6
100 Microamp D.C. M/C, flush rd. 21in 42/6
500 Microamp. D.C. M/C., flush rd., 2in. 15/6
500/0/500 Microamp. D.C. M/C., prof. rd. 24in 19/6
1 Malhamp D.C. MX., flush rd., 2iin
50 Milliamp D.C. MX., flush sq. 2in
200 Milliamp D/C M/C., flush rd. 24in
30 Amp. D.C. M/C., flush rd., 2fin
15 Volt D.C. M/C, flush rd., lfin
25 Volt D.C. M/C., prof. rd. Sin
120 Volt D.C. MX, flush rd., 34in
300 Volt A.C. Mil, flush rd., 2kin
300 Volt A.C. MX., rectifier, flush rd 21in. 251-
500 Volt A.C. Mil, flush rd., 2/in 25/ -

ALL BRAND NEW AND TESTED

27/6
9/6
9/6

10/6
8/6

32/6
251 -

BARGAIN GRAM MOTORS. Garrard
centre drive motors complete with turntable,
220/250 v. A.C. Adjustable mechanically
from 0-45 r.p.m. Only 22/6 each. P/P 3/-.

TINSLEY D.C.
PHOTOCELL CURRENT

AMPLIFIERS
These special units will give an
amplification of 10,000, i.e. I micro -
amp input. 10 ma. output. Circuit
incorporates a I MICROAMP GAL-
VONOMETER, photocell, GTIc thyra-
tron and a vacuum thermal relay.
Operation is from 200/250 volts A.C.
Housed in metal case size 20 x 15 x
I5in. Supplied brand new and crated
Price 110/10/- each. Carriage 12/6.

100 -WATT ROTARY CONVERTORS.
Input 24 v. D.C. Output 230 v. A.C. 50 cycles,
100 watts. Housed in grey metal case with
input/output plugs. Supplied brand new
92/6 each. P/P 7/6.

AMERICAN MOBILE RIG POWER
SUPPLIES. 6v. D.C. input. Outputs 500v.
200ma. 250v., 70ma. Utilises rotary trans.
and vibrator. Fully smoothed. Brand new
boxed, 14/10/- each. P/P

MINE DETECTORS No. 4a
Complete equipment comprises Search Head,
Amplifier Headset, Control Box, Telescopic
Rods for Search Head, Search Head Test Uni-
and Test Depth Measure and Haversack.
Operation is from a standard 60 v./I.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

9916 EACH

Carriage 10/6

PA RMEKO TABLE
TOP TRANS-
FORMERS, input
230 v. 50 cycles.
Output 620/550/375/
0/375/550/620 volts
250 mA. Also 2-5
volt 3 amp. windings.
Size: 6,+ x 6# x
Brand new only 45/.
each. P/P 5/-.

FERRANTI POT-
TED FILAMENT
TRANSFORMERS.

Hermetically sealed
ceramic terminations.
All new and boxed,
Type I: 200/250 v. in-
put. Output 6.3 v.
C.T. 5.6 a. tapped 5 v.
6.3 v. C.T. 4.8 a. tapped
5 v. 6.3 v. CT. I a.,
tapped 4 v., 19/6 each.
Type 2: Input 200/250
v. Output 6.3 v. CT,
3.3 a., tapped 5 v. 6.3 v.
CT, I a., tapped 4 v.
6.3 v. CT, 9 a. 6.3 v.
CT, 6 a., 15/6 each.
P/P 2/-, each type.

GRESHAM POTTED
LT. TRANSFORMER.

Input 230 volts. Output
tapped 80 v., 75 v. and
70 v. at 4 amps. Supplied
brand new, boxed, 42/6
each. P/P 3/6.

HALLICRAFTER S.27 COMMUNICA-
TION RECEIVERS. F.M. or A.M. coverage
27 to 143 Mc/s on 3 bands. Incorporates S
meter, var. sel. B.F.O., etc., output for phone
or speaker. Operation 110 or 230 volt A.C.
Supplied reconditioned in perfect working
order. L32/10/- each. P/P 10/-.

R.1155 COMMUNICATION RECEIVERS.
MODELS L &
N. Both
models incor-
porating the
trawler and
top band. Sup-
plied in per-
fect condition,
realigned, fully
tested,
112/19/6 each. STANDARD MODEL B. Fitted
with improved N type drive, perfect order
re -aligned, etc., 17/19/6 each. Carriage 7/6
both types. COMBINED POWER PACK AND
OUTPUT STAGE, to suit either models, 85/ -
extra. Illustrated instruction book with all
receivers.

EDDYSTONE MAINS POWER PACKS. 200
250 volts input. Output 175 volts 60 ma. and
12 volts 2.5 amps. Double choke and condense
smoothed, 5Z4 rectifier. Housed in grey meta
case. Supplied new and unused, 32/6 each. P/P
3/6.
45 AMPERE NIFE ACCUMULATORS.
Single cells 1.2 v., 12/6 each. P/P 2/-.
POTTED MAINS TRANSFORMERS. Pri-
mary 230 volts Secondary 350/310/01310/350 volts.
220 ma., 6.3 volts 13 amps., 5 volts 3 amps., 49/6
each. P/P 3/-.
R.I294 V.H.F. RECEIVERS. Coverage 500 to
3,000 Mc/s. Perfect condition, with handbook
L35 each. P/P 10/-.

PORTABLE PRECISION VOLTMETERS
BRAND NEW instruments by famous manu-
facturer. Housed in polished teak case.
Moving iron movement reading A.C. or D.C.
volts on 2 ranges, 0-160 v. or 0-230 v., Bin.
mirror scale. Accuracy within 2% Supplied
at a fraction of original cost, 15/19/6 each.
P/P 3/6.

A.C. MAINS VOLTAGE REGULATOR
TRANSFORMERS. Input 230 v. Outpu
variable from 185 to 250 v. at 24 amps. or 185-
250 v. input. 230 v. output 112/101- each. P/P 10/ -

UNIVERSAL AVOMINOR TESTMETERS
Small, compact, accurate instru-
ment. Resistance measurements
from 0 to 20k. ohms, D.C. volts
from 0 to 500 v., A.C. volts from
0 to 500 v., D.C. current from
0 to 500 mA. Supplied in perfect
working order, complete with
leather case and leads. 15/10/ -

each. P/P 2/6.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

-34 LISLE STREET, LONDON, W.C.2
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LASKY'S
RADIO

YOU MUST VISIT OUREDPSTEREO & Hi-Fi

E

45.4aik
42 TOTTENHAM COURT

ROAD, W.I.
The most comprehensive range of
leading makes of Ili-Fi equipment
in London's West End. Come and
have comparative demonstrations
assisted by our specialist staff. If
unable to call, write for latest
lists.

AMPLIFIERS
QUAD, ROGERS, LEAK, RCA,

JASON, LINEAR,
PAMPHONIC, DULCI,

W/B, AVANTIC
ARMSTRONG, etc.

SPEAKERS
WHARFEDALE, GOODMANS,
LOWTHER, G.E.C., LORENZ,

PHILIPS, TANNOY, etc.

PICKUPS
COLLARO, GARRARD,
CONNOISSEUR, LEAK,

ORTOFON,
GOLDRING, etc.

TRANSCRIPTION
TURNTABLES

COLLARO, GARRARD,
LENCO, CONNOISSEUR.

TAPE RECORDERS
GRUNDIG, ELIZABETHAN,

BRENELL, TRUVOX,
SOUND, VORTEXION,
FERROGRAPH, ELON,

HARTING, SIMON,
REFLECTOGRAPH,

STUZZI, TANDBERG,
TELEFUNKEN, STELLA,

WALTER.

F.M. TUNERS
DULCI, QUAD, LEAK, JASON,

ROGERS, etc.

CABINETS
Wide choice Including G -PLAN,
NORDYK and ('APRIOL.

MULLARD 510
AMPLIFIER KIT

All specified components and your choice
of transformers and chokes by Partridge,
Haddon W/13, Ellison or Gilson
COMPLETE KIT and printed circuit as
low as 69.9.0Details on request.
Printed Circuit separately 22/6. Also
available built ready for nee. Price
according to transformers used.

3-3 AMPLIFIER
Built to Mullard's exact specification,
with 3 Mullard valves EL84, EF86.
EZ81, complete with front E8.8.0
panel. Post free.

ri 1111111111 T111111111111111111111 TT TY 11111111111111r1111111
HIRE PURCHASE
available. Call or write
stating stating your require-
ments.

ALL MAKES OF RECORDING
TAPE POST FREE

Standard, L.P. and Double Play
post free. Write for our Special
List.

TAPE BULK RECORDER. 27,6

20,000 VALVES. Brand new
.surplus and Imported, also full
stocks of B.V.A. List post free.

ALL TYPES OF CHASSIS
We hold the largest selection of
leading makes including all
models ARMSTRONG, EMPRESS.
DULCI, etc.
A.M. chassis, L.M.S. from 7 Gus.
A.M./F.M. chassis from 14 Geis.
A.M./F.M. STEREO from 22 Gm.

MOVING COIL
P.M. SPEAKERS
17/6, 3M. and 31111. 19,6

01u. 14/6. 61in 17/6. Sln. 19%6
10in. 2916 12in. 29,6
Olin. with transformer . 21)-
7 x 4in. Elliptical 1916
10 x 7in. Elliptical 32'6
S x Sin. Elliptical 251-
io x 21in. Rectangular .. 27/6

SNIP ! THE LOWEST- PRICED
RECORDER EVER OFFERED !

Limited number only, brand new in maker's
cartons. 2-spd. 31 znd 71, twin track,
60 min. playing time at 31: 30 min. at 71,
Inputs for mike and tuner Sin speaker.
Smart duotone blue/grey carrying case.
Dimensions: 121 x 91 x 71in. Weight
approx.: 61 lbs.
TODAY'S VALUE £35.

LASKY'S PRICE including Sin. Spool
of Tape and empty Spool

19 Gns.
Carr. & lus. 12,6.

Crystal Hand Mike, 19/6 extra.

Special Offer for this Recorder. A

2 -station RADIO JACK supplied at
30/- extra.

TAPE DECK OFFERS
COLLAR() Tape Transoriptor Mk
with digital counter. Limited number.
LIST £22. LASKY'S PRICE 19 Gas.
COLLAR() 311k. IV 21711916.

Carr. & Ins. 21/,
TAPE RECORDER AMPLIFIER for use
with Collard Tape Deck. Maker's surplus.
Complete, 27'19 6. Post 3,6.

COLLARO 4-spd. Transcription Turntables,
4T200/PX, with Studio trans. p.n.
LIST $119/10/-. LASKY'S PRICE 21619/6.

Carr paid.

SPECIAL OFFER
RECORDING TAPE

Famous make, P.V.C. base on latest
plastic spools Brand new, perfect. boxed
and guaranteed. 1,200f t. (71n.) 21/,
850ft. (511m) 16,6.

GEVAERT L.P. PLASTIC

1,700ft. (7in.) 35/-. 850ft. (51n.) 18/8.
210ft. (3111.), 6/6.
Post: 1 spool. 1/6. Orders over 60/-, post
tree.

SAVE POUNDS ON THIS TRUVOX
TAPE DECK
Mark III. New and
unused, in maker's car-
tons Limited number
only, fully guaranteed.
2-spd. 31 and 71In., 3

shaded pole B.T.H. motors.
Simple drop -in type load-
ing (no threading): takes
standard 7in. spools. Twin
track, high impedance heads.
Push-button controls. Size,
191 x 121in.

LISTED AT 23 Gns. LASKY'S PRICE 214.19.6
Carr. & Insurance 12/6. Full instruction booklet with circuit diagrams for amplifiers
with each Deck.

ALL " LINEAR "
AMPLIFIERS

IN STOCK

TAPE DECK AMPLIFIER, type LT45,
complete, 12 Gus. Post & Pkg. Oh

" DIATONIC " 10.14 watt ultra linear
Amplifier. 12 Gas. Post & Pkg. 5/-

" CONCHORD." High fidelity 30 -watt

AmPlifier. 15 Gas. Post & Pkg. 7/6.

Literature post free on request

SPECIAL OFFER
HIGH FIDELITY TAPE

RECORDER HEADS
Leading make, new and unused. Tipper
or lower track RECORD/PLAYBACK,
high impedance. Double wound and will
reproduce up to 12,000 c.o.s. at 71 i.p.s.
Azimuth adiustments. Output 5 milli
volts at 1 lie. at 71 i.p.s. ERASE, low
impedance. LIST £4 PAIR

LASKY'S PRICE Per pair, 39/6
Post 1/3. Please specify upper or lower
track.

MICROPHONE BARGAINS
ACOS RIC 39-1. Crystal Stick Microphone
for use as a hand, desk stand or floor
stand unit for high quality recording.

broadcasting and
LIST public address

2515/,

LASKY'S
PRICE

39/6 kx,,,
With Stand

49'6.

ACOS type 33/1, Crystal hand or table
Microphone. Incorporates specially
designed acoustic filter. Flat response
30-7,000 c.p.s. Omni -directional. Attrac-
tive dark brown plastic case. LIST 50/,
LASKY'S PRICE 29/6Post 1/6.

COMBINED AM/FM TUNER,
CONTROL UNIT AND

PRE -AMPLIFIER
(Self -Powered)

Mdl. H11 Famous make. Note these star
features:

* FM plus Long, Medium and Shoe:
* High Fidelity Pm -Amplifier
* Independent Bass and Treble Control:
* Pick-up Matching Device and Switch

positions for LP and 78
* Tape Record and Replay facilities.
* For use with any Hi -Fl Amplifier
* Magic Eye Tuning Indicator
For A.C. 200-250 v. 7 B.V.A. glase minia-
ture valves, ECC85, ECH81, EBF89.
two EF86. EM81, EZ81, and two matched
Diodes. Glass dial, Min. x 51in., fine
readings and ' LOG' scale. Length 12in.,
depth 9in, from dial front (101n. including
knobs and spindles), height 710.
LISTED AT 229/3/10.

LASKY'S 20 GNS.PRICE
Carr. and Ins. 12/6.

Available on H.P. terms.

7 -VALVE AM/FM
RADIOGRAM CHASSIS

Famous make, for 200-250 v. A.C. Output
4 watts matched to 3 ohms speaker, 7
valves: ECC85, ECH81, EF89, EABC80,
EL84, EZ80. EM81, Magic eye tuning in-
dicator. Covers medium, long /Mu FM
bands. Length 12in., height 7113., front to
back 1311n. Limited number only. Bro-
chure on request.
LISTED AT 22 GNS.
LASKY'S PRICE L16.19.6

Carr. and Ins. 12/6.

Available on H.P. terms.

PICK-UP CARTRIDGES
BELOW HALF PRICE!

Your choice of ACOS HGP.59, GARRARD
GC% B.S.R. " ful-fl " TC8, COLLARO
Studio 0 or T turnover crystal Pm
Cartridges, complete with L.P. and
standard styli. ALL LISTED AT E211/7.
LASKY'S PRICE

Post 1/- 18/-
ACOS GP4S t.o. crystal cartridge complete
with L.P. and standard styli 15/,
GARRARD GCE4 ceramic cartridge
complete with styli 19/6.
GARRARD TOM2 magnetic cartridge
LIST 571,

Lasky's Prioe 25'-.
GARRARD turnover head shells.
MI'M I 4/6. MPM2 516 each

STEREO PICK-UP
CARTRIDGES

ALL MAKES AND TYPES
IN STOCK. WRITE FOR
BARGAIN LIST.
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LASKY'S HIGHLY EFFICIENT

EASY -TO- BUILD
SETS : TUNERS : AMPLIFIERS

BUILD THIS
6 -TRANSISTOR

POCKET RADIO
FOR ONLY £9.19.6

Plus 3/6 Post.
Printed Circuit construction. FULL
medium and long wave superhet using
latest components including 6 transistors.
211n. moving coil speaker and Ferrite
aerial. Cream or coloured plastic case,
51 x 31 x lfin., weight 12 as Full
assembly Instructions supplied.
All empanel:la available eeparately.

Available assembled ready for use.
MEDIUM wave only, g9/5/- plus 3/6
post.

BARGAINS IN 4 -SPEED
MIXER AUTO -CHANGERS

COLLARO RC.457. Manual and auto
control, complete with Studio crystal
p.u. and sapphire stylus. LIST t13/17/-.
LASKY'S PRICE £7.19.6

Post 3/6.
B.S.R. Type UA8, complete with latest
B.S.R. " tut -R " pick-up £8/1916.

Post 5/-.
B.S.R. Latest type UA12, wired for
STEREO, complete with stereo cartridge,
£811918. Pool & Pkg. 5/-.

Garrard Auto Changers, Transcription
Motors, Pick-ups, all latest types In stook.

SINGLE PLAYERS

COLLAR() " Junior " 4-spd. motor- and
separate pick-up complete with cartridge
and styli.
MOTOR only, 55/- post free.
PICK-UP only. 29/8 post free.
SPECIAL OFFER. Motor and P.U.
together. 751- post free.

COLLARO 4/564 single player g6/5/6,
poet free.
GARRARD 4-spd. £8/19/6 poet free.

CARRYING CASES
large range of Cases for single players,
auto -changers and tape decks at bargain
prices Call or send for List.

circuit Viagram and building
Instructions, 1/6 each, post free.

COMPLETE
PARCEL

7 -TRANSISTOR PORTABLE, 200 milliwatts
p.p. output. Printed Circuit, 61in. x 21in.

£9.19.6
Post 3/6

TRANSISTOR SUPERHET TUNER, used 3 R.F.
transistors, 1 germanium diode, etc. Printed Circuit
3iin. x 31in.

£5.12.6
Post 3/6

4 -TRANSISTOR AUDIO AMPLIFIER, Mk. II,
200/250 milliwatts. Output imp. 3 ohms.
Size: 51in. x 2in. x 11in.

£3.19.6
Post 3/6

4 -VALVE SUPERHET PORTABLE. Medium
and long wave mains/battery version, 9 gns. Battery

version

£7.7.0
Post 3/6

MIDGET T.R.F. for 200-250 v. A.C. mains. Uses
two latest double -purpose valves. Plastic case, 81 x
41 x 5in.

£4.19.6
Post 5/-.

LASKY'S F.M. TUNER. Printed Circuit version
of the G.E.C. 912 " F.M. Plus," using 5 valves

£7.19.6
Post Free

PORTABLE GRAM AMPLIFIER, 2 watts. Uses
EL84 output and 6X4 rect. Size 6,11n. x 31in. x
5in. high

49/6
Post 2/6

ALL JASON KITS IN STOCK. Send for Brochures

BUILD A
CAR RADIO

Do you know that you can build
a Car Radio with all these star
features?
*12 volt operation
*New hybrid circuit
*Transistor output
*New type Brimar valves
*No Vibrator, 12 volt H.T. & L.T.
*T.C.C. Printed Circuit and Con-

densers.
*Tuned R.F. stage
*Medium and long waves
*Permeability tuning
*Small size. Will fit any car.

CAN BE BUILT FOR
£12.19.6

Send 1/6 for Instruction Booklet
giving full details, illustrations,
dimensions, circuit diagram and
shopping list.

TURRET TUNERS
Cyidon and other well-known makers. New In maker's
cartons. List 7 gas. A few example.-

P.10L. (Series heaters), I.E. 9-14 me/e., 59/6.
P.18.H. (Series heaters), I.F. 16.19 me/e., 99/6.

E.10.L. (Parallel heaters), I.F. 9.14 Ma/O, £5119/6.
Post SRL All other types In stock. List on request.

UNIVERSAL SOUND
MIXER.

3 channels for use with all
tape recorders and auzik)
amplifiers. Size 41

31 x 4lin. 37/6. Post 2/6.

C.R. TUBE BARGAINS
ALL NEW, UNUSED AND TAX FREE
16in. METAL CONE, famous make, type T901/A.
6.3 volt .3 amp. heater, ion trap, 12.14 Ky.
E.H.T., wide angle, standard 38 mm. neck.
Guaranteed. LIST 216.
LASKY'S PRICE

Carr. h Ins. 21/- extra.
Masks, Anti -Corona. Bases and Ion Traps avail-
able.
FERRANTI Sin. T9,3, 4 v. heater, triode, octal base, standard deflection.
LASKY'S PRICE 59/6. Care. & Insurance 12/6.
FERRANTI 12in. types T12/44 and T12/54, LIST £12. LASKY'S PRICE 99/6. Carr.

Insurance 12/6. Many others. List on request.

£6.9.6

LIST £9191-.

MULTI - TEST METER BARGAINS
FOR AMATEUR OR SERVICE ENGINEER

FAMOUS MAKE. NEW AND UNUSED.
AN/27. As illustrated. Accurate, highly sensitive 27 -
RANGE Teat Meter. 5,000 ohms per volt A.C. and D.C.
In black leatherette -covered wood case, 79 x (41 x 31in.
deep, with carrying handle and ample room for small tools
as well as leads.
LIST 15 OHS. LASKY'S PRICE £11.19.6Post 5/-. Leads 7/6 extra.

AVAILABLE ON EASY TERMS

AN/20. Pocket size Microteeter. An accurate
18 -RANGE Test Meter for all purposes. 5.000
ohms per volt A.C. and D.C. with accurate linear
scales for the lower A.C. ranges. In black leather-
ettecovered case, 31 x 31 x Ilin. deep.
LIST 9 (INS. £5.19.6LASKY'S PRICE

Poet 3/6. Leads 3/9 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.) /

3 for 20/-; 6 for 37'6. post tree.
R.F. P.N.P. Junction Type suitable for
medium and low freq. oscillators, freq.
changers and I.F. amplifiers
(1.5 to 8 Mc/s).

(Double spot -yellow and red.)
3 for 40/-; 6 for 75/-.

Special prices for larger quantities.

15/ -

Transistors. 0C44 30!-; 0C45 25!-;
0071, 15!-; 0072 or 0073 20/-; 0C16
601-.

BRIMAR Transistors. TS1 or TS2 12/6;
TS3 15/-; TS4 27/6; TP1 or TP2 401-:
TJ1 15/-; TJ2 16/6; T33 19/6.

"GOLDTOP " POWER
TRANSISTORS

All types In stock. Example:-
VI5/10P, ideal for 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, 9/6.
Poet 11-.
Driver Transformer, 9/6. Post 1/-.

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 16/6
Post 1/3.

Special Offer of lib. reels of Ersin
5 -core " Savbit " SOLDER. List 15/-.
LASKY'S PRICE UN-. Post 1/5.

CONDENSERS, RESISTANCES. High
stability Resistances. Electrolytics. All
values and sizes stocked.

SPEAKER COVERINGS. Large stocks of
Tygan and " Someweave." Any size
piece cut. Samples and prices post free.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs., I p.m.

(Both addresses)

LASKY'S (HARROW ROAD) LTD.

42 TOTTENHAM COURT
ROAD, W.1.

Nearest Station Goodge Street
MUSeum 2605

370 HARROW ROAD,
PADDINGTON, W.9.

( OppLositADe
4075

Padandding
CUN 1979ton

Hospital )

PROMPT POST

SERVICE

Please address

Mail Orders to
Harrow Road.

14
44
444
44
4444
4
44

4444

4444
44444

44444
44
41
4zzz
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17"T.V.CHASSIS, 16 GNS.TUBE 61. SPEAKER
17in. Rectangular Tube on modified chassis.
Supplied as single channel chassis covering
B.B.C. channels 1-5, or, incorporating Tur-
ret Tuner, which can be added as an extra,
at our special price to chassis purchasers
of 50/- giving choice of any 2 channels (B.B.C.
and I.T.A.). Extra channels can be supplied
at 7/6 each. Chassis size 12 x 141 x 1 I in.,
less valves. Similar chassis are used by well-
known companies because of their stability
and reliability. With tube and speaker (less
valves). 16 guineas. Complete and working
with valves and turret tuner. 24 guineas.
12 months' guarantee on the tubes. 3 months'
guarantee on the valves and chassis. Ins.
carr. (incl. cube) 25/-.

TUBE & SPEAKER 11 GNS.I4in. T.V. CHASSIS

As above with I4in. Rectangular Tube. 12

E months' guarantee on tube, 3 months' guar -
S antee on chassis and valves. Chassis with
-f tube and speaker (less valves). 11 guineas.
- Complete and working with valves and
:7] turret tuner. 19 guineas. Ins. carr. (incl.
- tube) 25/-.

 A T.V. CHASSIS at Clearance Prices
The popular I2in. Plessey Chassis 19/6.
A bargain for anyone wanting to make up
their own T.V. at a very low cost. A chassis
in one unit. Less valves and tube. Simply
adapted for a 12 -channel Turret Tuner and
can be modified to take a larger tube.
Circuit diagram available ac 3/6 or free with
order. Carr. and ins. 10/6.
SOUND/VISION & I.F. STRIP 5/9
Salvaged. Complete sound and vision strip.
Eight valve holders. Less valves. 1Fs. 16-
19.5 Mc/s. Size 84 x 44 x 4fin. Drawings
free with order. P. & P. 2/6.
TIMEBASE 4/9
Containing scanning coils, focus unit, line
transformer, etc., less valves. Drawings
free with order. P. & P. 2/6.
POWER PACK & AMPLIFIER 9/9
Output stage PEN45. O.P. trans. choke.
Smoothed H.T. 325 volt at 250 m.a. 4 v.
at 5 amp., 6.3 v. at 5 amp., 4 v. at 5 amp.,
centre tapped. Valve base for rectifier.
Octal or 4 pin. Output is taken from standard
plugs. Less valves. Ins. carr. 5/6.
B.S.R. 4 -SPEED BATTERY CHANGER.
6 volts or 9 volts. 109/6. P. & P. 4/6.
BATTERY AMPLIFIER (valve). If volts
L.T. 60 or 90 volts H.T. 39/6. P. & P. 3/6.
3 -TRANSISTOR AMPLIFIER. 9 volts,
I control. 79/6. P. & P. 3/6.

SUPER
CHASSIS

79'6
Five -valve superhet
chassis including 8in.

P.M. speaker and valves. Four control knobs
(tone, volume, tuning w/change switch).
Four w/bands with position for gram. p.u.
and extension speaker. A.C. Ins. carr. 5/6.
T.V. AERIALS 25/6
For all I.T.A. channels. Outdoor or loft.
Three elements. P. & P. 2/6.
AERIALS 15/9
B.B.C. indoor type. Folded dipole with 12ft.
co -ax. cable fitted. Post 1/9.
T.V. AERIALS 7/9
For all channels. Complete with co -ax. cable.
For use indoors or in the loft. Postage 1/3.

T.V. MASKS I7in.
White 9/9. Grey 10/9. Post 2/-.
I2in. Soiled. 1/9. Post 1/6.

EXPRESS DESPATCH
SERVICE

Please phone to
confirm tube in stock.

Send Telegraph
Money Order. Tube

despatched Passenger
Train same day

This service only available
with remit-

tante by a Telegraph
Money Order.

REGETTERED
IMPROVED
VACUUM

T.V. TUBES
I7in. Rect.

I4in. Rect.
E7'10'0

Our 12 months' guarantee (6 months' full
replacement, 6 months' progressive), illus-
trates our whole -hearted confidence in the
tubes we offer. Remember, they also hold
a 10 days' money -back guarantee.
9in., 10in., I4in., I5in. and I6in. Round
Tubes.
Our special offer of these sizes 45. I2in.
T.V. tubes E6. Three months' guarantee on
round tubes. Ins. carr. 15/6.

We now have pleasure in announcing
our latest service.

REBUILT T.V. TUBES
£8.10.0

I2in., I4in., I5in., I6in. and I7in.
only. 12 months' full guarantee. Re-
built to the high standard required to
give long picture life, quality and value.
Please write for further details and
instructions before sending tube and
also quote size and type. Carr. and
ins. on return of rebuilt tube. 15/6.

SOLO
SOLDERING
TOOL 1216 IR*110 v., 6 v. or 12

`\v.(special adaptor t=a4116-----fti
for 200/240 v. 10/ -
extra). Automatic solder feed including a
20ft. reel or 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 2/9.

HOME
RADIO
79'6

A.C./D.C. Uni-
versal mains 5 -

valve octal
superhet 3 waveband receiver can be adapted
to gram. p.u. In attractive wooden cabinet.
94 x 18f x I lain. Ins. carr. 7/6.
FAMILY
RADIO £6/10/0 5 valve (octal)

superhet. A.G.
3 waveband and gram. position. Four controls.
Modern attractive cabinet size 154 x 18 x
10 -fin. in cream and brown Carr. and ins. 8/6.

SCANNING COILS 10/6
Low impedance. 38 mm. Brand new. P. &
P. 1/3.
COLVERN PRE-SET POTENTIOMETERS 2/9
Brand new. 200 ohms. 10 K. and 20 K.
P. & P. 6d.
FOCUS MAGNET 9/9
Brand new. 38 mm. Incorporating picture
shift control. P. & P. 1/3.

R.F. E.H.T. COIL 7/9
7-10 KV. R.F. frequency approx. 200 kc/s.
Uses 6V6 or P61 as osc. Suitable for ULTRA
model V600, W700 and many other sets or
replacing E.H.T. mains transformers. Ideal
when using larger tube. Size 44 x 2in.
dia. Base 4 x 4fin. Circuit drawing avail-
able with order. P. & P. 2/6.
GANG CONDENSERS 1/9
Salvage guaranteed. Standard size two gang.
.0003 and .0005. All tested and guaranteed.
P. & P. 1/3.

RECORD
PLAYER
CABINET 79/6

Stylish cabinet by
famous manufac-
turer. Cloth cover-
ed in contrasting
colours (red and
grey). Grilled
front control panel.
Size 15 x 19 x
81in. deep. Beautifully made -a cabinet
you can be really proud of. Takes 4 -speed
B.S.R. Aucochanger. 61in. round or ellip-
tical speaker. Room for any amplifier of
your own choice. Carr. and ins. 4/6.

R.P.4

£6/19/6
Incorporating auto and
complete with turnover crystal p.u. and
sapphire stylus.
COLLARO 4 -SPEED
AUTOCHANGERS
U.A.I2 Latest B.S.R.
MONARCH 4 -SPEED
MIXER
B.S.R. MONARCH 4 -SPEED
STEREO AUTOCHANGER E9/19/6
COLLARO CON QUEST
STEREO AUTOCHANGER 11 Gns.
T.U.9 B.S.R. 4 -SPEED
SINGLE PLAYER

B.S.R.

MONARCH

4 -

SPEED

AUTOCHANGER

manual control,

£7/19/6

£8/9/6

£4/9/6
P. & P. on all the above 5/6.

* AMPLIFIERS *
12 months' guarantee

PORTABLE AMPLIFIER
MARK D.1. 59/6.
Brand new. Latest
design with printed
circuit. Dimensions
7 x 24 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.
STEREOPHONIC AMPLIFIERS 0/19/6
Beautifully made for portable stereophonic
record players. Latest design with printed
circuit. Dimensions 3 x 54 x 91in. A.C.
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. and ins. 4/6.

* IDEAL FOR STEREOPHONIC SOUND.

EXTENSION
SPEAKERS 19'9
Polished oak cabinet
of attractive appear-
ance. 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 included. Ins. carr. 3/6.
8in. P.M. Speakers 8/9. With O.P. trans.
fitted 10/,
ififin. P.M. Speakers 12/6.
4 x 7in. Elliptical Speakers 19/6.
8 x Sin. Elliptical Speakers 22/,

P. & P. 2/9.

DUKE & CO
(DEPT. C.6)

621/3, ROMFORD
RD., MANOR

PK., E.12
Tel. ILF 6001'3

TERMS AVAILABLE
Send for FREE Catalogue
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AMPLIFIERS
PRE -AMPLIFIERS
COMPLETE KITS OF PARTS
FOR THE HI-FI " ENTHUSIAST I
Designed by MULLARD-Presented by US strictly I

to their specification

MULLARD DESIGNS
FOR THE

HOME CONSTRUCTOR
MODEL 510 M

THE VERY POPULAR

MULLARD "5-10"
MAIN AMPLIFIER

MULLARD'S NEW

2 -STAGE

PRE -AMPLIFIER

TONE CONTROL UNIT

MODEL 3-3iM

THE NEW
MULLARD " 3-3"
MAIN AMPLIFIER

Special
Price

Reductions
WE OFFER

NINE 

Undoubtedly the most successful amplifier yet designed, and used In conjunction with the
new Milliard Pre -Amplifier, an undistorted power output of up to 10 watts is obtained.
Thoroughly recommended to the " ' enthusiast who contemplates a very high
quality home installation In addition the versatility of the equipment makes it quite
suitable for use in small halls, etc. We supply complete to MULLARD'S SPECIFICA-
TION with specified valves and components and Including the latest PARMEKO Ultra -
linear Output transformer and the Parmeko mains transformer which has power available
to drive Radio Tuning Unit
Price for COMPLETE KIT OF PARTS £10.0.0
Alternatively we supply ASSEMBLED and TESTED El 1 .10.0(Carriage and insurance 51- extra)
We also offer this " 5-10 " incorporating the latest PATRIDGE ULTRA -LINEAR OUT-
PUT TRANSFORMER for 91/61- extra.

MEN

A completely new design employing two EF86 valves, and in particular designed
to operate with the Mallard range of Power Amplifier., but also perfectly suitable
for other makes.
Briefly it Incorporates:-
 Equalisation for the latest R.I.A.A. characteristic.
 Input for variable reductance. Magnetic Pick-ups.
 Input for Crystal Pick-ups.
 Input for Tape replay.

(a) Direct team High Impedance Tape Head.
(b) From a Tape Amplifier or Pre -amplifier.

 Sensitive Microphone Channel.
 Wide range BASS and TREBLE Controls.
 Attractive Perspex front control panel.
 Our Kit is strictly to MULLARD'S SPECIFICATION. £66.0Price, COMPLETE KIT OF PARTS
Alternatively we supply ASSEMBLED AND TESTED £8.8.0(Carriage and Insurance 3/ -extra)

.1111 =MN =MD ORM MOM MEW 1111=1. OM. MI= INIMO, MM. IMIM IMO

Based entirely on the present very popular " 3-9 " model and designed to operate
in conjunction with the new 2 -stage PRE -AMPLIFIER (shown here) thus providing
all the facilities associated with the more expensive " HI -F) " 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 INCLUDING the latest
PARMEKO Output Transformer specified Valves and Components. Has Power
available to drive a Radio Tuning Unit.
Price for COMPLETE KIT of PARTS £7.0.0
Alternatively we supply ASSEMBLED and TESTED £8.0.0(Carriage and Insurance 51- extra)

Only NEW HIGH GRADE Components and
Mullard Valves are supplied with these kits --we
DO NOT use " Surplus or Cheap " components

(a) THE COMPLETE KIT OF PARTS to build both the
" 3-3 " MAIN AMPLIFIER and the 2 -stage PRE-AMPLI
FIER-CONTROL UNIT £12.10.0
(b) THE COMPLETE KIT OF PARTS to build both the
" 6-10 " MAIN AMPLIFIER and the
2 -STAGE PRE -AMPLIFIER -CON El 5.15.0
TROL UNIT
ALL PRICES QUOTED FOR THE " 5-10 " ARE SUB-

JECT TO £1/6/- EXTRA IF THE PARTRIDGE TRANSF.
IS REQUIRED.

Please enclose S.A.E. II ILLUSTRATED and DESCRIPTIVE
LEAFLETS are required . . . alternatively the COMPLETE
ASSEMBLY MANUALS containing component Price Lists
and practical Drawings. etc., are available at 1/6 each.

a) THE " 3-3 " and the 2 -STAGE PRE -AMPLIFIER
both ASSEMBLED and TESTED 215.0.0
H.P. TERMS: DEP. 53 and 12 monthly payments
61/21- or DEP. f5 and 12 monthly payments of HA.
(b) THE " 5-10 " and the 2 -STAGE PRE -AMPLIFIER
both ASSEMBLED and TESTED £18.18.0
H.P. TERMS DEP. 8.31181.. and 12 monthly payments of
81/718 or DEP. 88/6,- and 12 monthly payments of £113/1.

When ordering please include an extra T16 to cover the cost of carriage and insurance

THE NEW
COMPLETE

MULLARD "5-10"
AMPLIFIER

THE NEW

COMPLETE
MULLARD "3-3"

MODEL 3-3/11C

Please enclose S.A.E. with all
enquiries

MODEL 510/RC

MIMI NM 1111111

We offer this popular and very successful design COMPLETE to MULLARD'S SPECI-
FICATION, but incorporating some improvements in the general layout. HIGH QUALITY
REPRODUCTION up to a maximum of 10 watts output. The CONTROL UNIT is separate
and completely enclosed; It is normally fitted to the Main Amplifier Chassis as shown in the
Illustration but, If it is desired to use the unit remote from the Main Chassis, it can be quite
easily detached and used up to 2 yards distance. We incorporate SPECIFIED COMPONENTS
and NEW MULLARD VALVES. We also give the purchaser the choice of two of the best
ULTRA -LINEAR OUTPUT TRANSFORMERS made-first the latest by PARMEKO
LTD., and also the latest by PARTRIDGE (51/6/- extra), which Is generally recognised as
the best III. Output Transformer made today and ensures maximum undistorted output
and the widest frequency range. We also supply the PARMEKO MAINS TRANSFORMER
and this has extra power available to supply a Radio Tuning Unit amounting to 250 volts
at 35 mA. and a separate heater winding giving 6.3 volts 25 amps. Price COMPLETE KIT
OF PARTS (PARMEKO TRANSFORMER) MODEL 510/RC ell .10.0(Plus 6/6 Carriage and Insurance).
Alternatively we supply ASSEMBLED and TESTED (plus 8/6) £13.10.0H.P. TERMS: Dep. £21141- and 12 monthly payments of 19/10.
Send S.A.E. for ILLUSTRATED LEAFLET or 1(8 for the COMPLETE ASSEMBLY

///, 0Mh MmO in=  .111 =MN NIN.

A VERY HIGH QUALITY 3 -WATT AMPLIFIER PROVIDING EXCELLENT REPRODUC-
TION AND HAVING AN ATTRACTIVE ENGRAVED PERSPEX FRONT PANEL.
Price for COMPLETE KIT OF PARTS £7.10.0(pl. 6/6 carriage and insurance).
Alternatively supplied ASSEMBLED and FULLY TESTED
(Plus 6/8 carriage and insurance).
H.P. Terms deposit £2 and 8 monthly payments of £1.
Developed from the very popular 3 -valve 3 -watt Amplifier designed In the Mallard laboratories.
Our kit is complete to the Mallard specification Including supply of specified components.
valves and PARMEKO OUTPUT TRANSFORMER. We also include switched Inputs for 78
and L.P. records plus a Radio position. Extra power to drive a Radio Tuning Unit is also
available:-
THE COMPLETE ASSEMBLY MANIIAI. AVAILABLE FOR 1/6.

£8.19.6

STERN RADIO LTD.
109 & 115 FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/314
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THE BEST VALUE ON THE MARKET

fie " elity"
TAPE RECORDER

DIRECT-MANUFACTURER to USER
NO "MIDDLEMAN'S" DISCOUNT IS INCLUDED IN OUR PRICES

IT INCORPORATES:
 The latest COLLARO TRANSCRIPTOR TAPE DECK.

The model HF/TR3 " Fidelity" AMPLIFIER. (Described below).
 HIGH QUALITY 7in. x 4in. P.M. Speaker.
 1,200ft. reel High Quality Emitape.
 ACOS Crystal Microphone.

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD
HEAR THIS MODEL-TRULY " Hi-Fi " RECORDINGS ARE OB-
TAINABLE and it is comparable to much higher -priced Recorders.
ALTERNATIVELY send S.A.E. for ILLUSTRATED LEAFLET.

PRICE

£49.10.0

(Plus (1/101- carriage and insurance of which (I is refunded on return of packing case.)

THE MODEL HF/TR3 TAPE AMPLIFIER
Incorporating
3 -SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR.
PRICE for COMPLETE n /I
KIT OF PARTS 1-/ 14-1/

FULLY
AND TESTED

ASSEMBLED£16/10/-

HIRE PURCHASE: Deposit
E3/6/6 and 12 months at I/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 TRANSFORMER ... other features are:
Magic Eye Recording Hand Indicator-Effective Tone Control-Monitoring
and Extension Speaker Sockets-has own Power Supply and can be used as
independent Amplifier for direct reproduction of Gram Records or from
Radio Tuner. Overall sine 11 x 6 x 6in.-Truvox-Collaro-or Brenell-
please specify which. Send S.A.E. for leaflet or 2/6 for Assembly Manual.

1

Termr Dep. £9/18
and12monthly pay-
ments of £3112/7
or Dep. 81.81101 -
and 12 monthly
payments of £31-18

THE LEDS SHOWN IN THE
ILLUSTRATION ARE READ-
ILY DETACHABLE AND
ARE AN OPTIONAL EXTRA

AT £11218.

THE NEW 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
COMPLETE KIT ASSEMBLED AND
OF PARTS 114 . 0 . 0 TESTED £17 . 0 . 0

Deposit E318/- and 12 months of (114/11. 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 " Hi-Fi " Pre -amplifier strictly to Mullards 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
attractively engraved PERSPEX FRONT PANEL.

HOME CONSTRUCTORS TO ADD FULL
TAPE RECORDING

YOU CAN BUILD THIS PORTABLE FACILITIES

TAPE RECORDER from £39

WE HAVE THE NEW 2 -SPEED
TWIN TRACK TRUVOX Mk.VI
TAPE DECK £26 . 5 . 0
It incorporates PRECISION REV.
COUNTER and PAUSE CONTROL
and operates at 31 or 71 in/sec.

WE OFFER THIS SELECTION
(a) The COLLARO Mk. IV TAPE DECK with the assembled £34.10.0

and tested HF/TR3 Amplifier
H.P. Deposit £6/18/- and 12 months E2/10/8

/-4-0.15.0(b) As above but the HF/TR3 supplied as KIT OF PARTS
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire
up the Deck Switch backs. We will do this for El or supply a wiring
diagram to the Home constructor.

(c) The TRUVOX Mk. VI TAPE DECK with the assembled £37.0.0
and tested HF/TR3 amplifier

H.P. Deposit E7(13/- and 12 months E2/14/3.
(d) As above but the HF/TR3 supplied as KIT OF PARTS £33.10.0
(e) The BRENELL Mk. V DECK with the assembled and tested

HF/TR3 amplifier £45.0.0
H.P. Deposit (9 and 12 months E3/6I-.

(f) As above but the HF/TR3 supplied as KIT OF PARTS £42.0.0
(g) The PORTABLE CASE illustrated here (E5), 1,200ft

EMITAPE (35/-), ACOS CRYSTAL MIKE (35/-), ROLA
10 x 6in. LOUDSPEAKER (30/-) ALL FOR £9.0.0

Carriage and Insurance on each above 101- extra.

To any modern " Hi-Fi ''

5 . 0 our Mallard " 5-10 ' and 2
AUDIO AMPLIFIER (such as

valve Preamplifier) ALL YOU
NEED IS .. THE TYPE "C" PREAMPLIFIER and a TAPE DECK.. WE OFFER
(a) The COLLARD Mk. IV TAPE DECK and the MULLARD

TYPE "C" PREAMPLIFIER & Power Unit assembled, tested £35.0.0
H.P. Deposit a and 12 months L2/11i4.

(b) As in (a) above but the Type "C" supplied as COMPLETE
KIT OF PARTS £32.0.0

(c) The TRUVOX Mk. VI TAPE DECK and the assembled
Type "C" Preamplifier and Power Unit £37.10.0

H.P. Deposit E7/10/- and 12 months (2/15/..
(d) As above but the Type "C" supplied as complete KIT

OF PARTS £,34.10.0
(e) The BRENELL Mk. V DECK and the assembled Type

"C" PREAMPLIFIER and POWER UNIT £46.0.0
H.P. Deposit E9/4/- and 12 months E317/6.

(f) As above but the Type "C" supplied as complete KIT
OF PARTS £43.0.0

(Carriage and Insurance on above quotes 10/- extra.)
PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE.

STERN RADIO LTD.
109 & 115 FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4
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MODERNISE YOUR OLD RADIOGRAM
It is CHEAPER and BETTER VALUE TO REPLACE YOUR OLD CHASSIS

and GRAM UNIT
! ! RADIOGRAM CHASSIS ! !

ARMSTRONG " STEREO TWELVE " £37/16/0
The most complete unit yet produced for Stereo giving 6 watts high fidelity push-pull
output on each channel, 12 watts for monaural. Full VHF band, medium and long wave-
bands. Stereo and monaural inputs for records, tape and radio and a tape output for
stereo and monaural tape recording. Comprehensive matching for all types of crystal
pick-ups. The perfect basis for a complete monaural reproducing system or for a com-
plete stereophonic system now or later.

ARMSTRONG "JUBILEE"
An AM/FM ch"- £29 . 8 . 0sis with nine
valves and two diodes and with push-
pull output stage providing 6 watts.
Full VHF medium and long wavebands
with automatic frequency control on
FM and ferrite aerial on AM. Tape
record and playback facilities. Can be
adapted for stereo at any time by the
addition of our compact, easy -to -fit
converter amplifier.

ARMSTRONG " STEREO 44 " - - £28/7/0
Provision is made for Stereo and monaural playback from pick-up or tape. Outputs
provided for Stereo or Monaural tape recordings. Alternative inputs enable the use of
most crystal pick-ups, together with tape recorders or tape preamplifiers (ouch as our
type " C " unit). 8 watts output. Radio covers med. waveband and the complete VHF/
FM transmission 87-108 Mc/s.

D ULCI " H4PP " - - - - £27/16/6
An 8 valve AM/FM 4 waveband chassis giving 6 watts ultra linear output. Covers short.
long, medium wavebands plus the VHF/FM band and has internal aerial on the medium
and long wavebands. Tape outlet incorporated and suitable for 3 to 15 loudspeakers.

D ULCI " H3 " - £19/17/6
A 6 valve AM/FM chassis giving 4 watts output. Covers medium and long wavebands,
on which an Internal aerial operates, plus the VHF/FM band. Full AVC on all wave-
bands and tape outlet incorporated.
NEW HIRE PURCHASE TERMS are available on all above. Illustrated leaflets avail-
able-send S.A.E.

AM/FM RADIO -TUNING UNITS
Incorporating own Power Supply tr.it.

ARMSTRONG " S.T.3 " - £27/6/0
A self -powered high fidelity tuner covering full VHF, medium and long
automatic frequency control on VHF. Excellent in combination with our MULLARD
AMPLIFIERS but the cathode follower stage and variable feedback output control
enable this tuner to be used with virtually any amplifier available.

D ULCI " H4/T " - £23/15/8
A 4 waveband self -powered high fidelity tuner covering the VHF/FM transmissions
plus the long, medium and short wavebands. Excellent performance in combination
with our MULLARD AMPLIFIERS and also all high quality designs.
ILLUSTRATED LEAFLET showing recommended HIGH QUALITY LOUDSPEAKERS

is available-send S.A.E.

STERN'S FOR STEREO
OUR POPULAR MULLARD MAIN AMPLIFIERS ARE RECOMMENDED
FOR USE WITH THE DULCI DUAL CHANNEL STEREO PREAMPLIFIERS

The "STEREO EIGHT" £23.2.0PREAMPLIFIER
(Carr. & Ins. 5/- extra)

The "STEREO TWO" £9.9.0PREAMPLIFIER
(Carr. & Ins. 5/- Extra)

Both Preamplifiers can be supplied to correctly operate
with our very popular MULLARD " 3-3 " and " 5-10 " MAIN

AMPLIFIERS (described on page 193). For Stereo reproduction TWO Main Amplifiers
are necessary but for normal " Hi -Fl " reproduction the " Stereo Eight " and the " Stereo
Two" are perfectly suitable to operate with ONE Main Amplifier and the second Main
Amplifier can then be added at any time thus transforming a standard " Hi -Fl" instal-
lation over to the Stereo.
WE OFFER PREAMPLIFIERS and AMPLIFIERS AT SPECIALLY REDUCED
PRICES. Send S.A.E. for fully descriptive leaflets.

STERN'S 12 VOLT
CAR RADIO
incorporating . . .

PRINTED CIRCUIT and POWER TRANSISTOR
A versatile design covering both LONG and MEDIUM WAVEBANDS, incorporating
Transistor Output thus having very low battery consumption. Is operated direct off
12 volt ear battery.
We offer it on the UNIT ASSEMBLY BASIS ... consisting of ..
THREE SEPARATE FULLY WIRED, ALIGNED AND TESTED UNITS 115.0.0ALL FOR
Only 12 solder joints are required to finish the complete receiver.
Send 1/6 for manual containing complete data

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 75 se 45 x 6in. high.

! ! RECORD PLAYERS ! !

The LATEST MODELS are in Stock. Many at REDUCED PRICES!!!
Send S.A.E. for ILLUSTRATED LEAFLET

A FEW CASH BARGAINS
B.S.R. MONARCH UA8 4-spd. Mixer rg 1 g
Autochanger with Crystal Pick-up .y

0`"
The COLLAR() " CONQUEST " 4 -speed auto -
changer Studio " 0 " Pick-up. £7.10.0
The latest COLLARO " CONTINENTAL " 4 -

speed MIXER Autochanger, Studio " C " Pick-
up £8.10.0
The COLLARO model 4/564 4 -speed Single Record Player, Studio

Pick-up
THE NEW B.S.R. model UA12 is in stock. A4 " SPEED "
MIXER AUTOCHANGER
UA12 also available incorporating the B.S.R. STEREO Piek-up
plays L.P. and 78 records
GARRARD RC121(4 4 -speed Autochanger fitted with latest
Crystal Pick-up
B.S.R. Model TU9 4 -speed single record player, complete with
separate crystal pick-up
(This high output pick-up is available separately for 81/12/6 )

Carriage and insurance on each above 51- extra

£6. 6 . 0
£8. 7 . 6

£10 . 10 . 0
£10. 0 . 0
£4. 4 . 0

HIGH FIDELITY UNITS IN STOCK
The latest GARRARD TRANSCRIPTION MOTOR " 301 " £26 . 14 . 6with Stroboscopically marked turntable
The new GARRARD Model 4HE High Quality Single Record
Player fitted with the latest T.P.A. 12 pick-up arm and G.C 8 £19 9 9
Crystal Cartridge
GARRARD Model TA/ME II Single Record Player fitted with e8 15 0
high output Crystal Pick-up, detachable head
The GARRARD T.P.A. 12 TRANSCRIPTION PICK-UP ARM is available separately
or with Crystal or Moving Coil Pick-up Heads.

HIRE PURCHASE TERMS available on all units E8/196 and over.
Send S.A.E. for Leaflet

SPECIAL CASH ONLY OFFER ! !

This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY E9 7 6(plus 7/6 carr. and ins.). The Amplifier
consists of a 2 -stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey colour Rexine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectifier) AMPLIFIER

24 2 6
(b) The PORTABLE CARRYING CASE

23 17 6
(c) 65in. P.M. SPEAKER 18 9

(Carriage and insurance 4/- extra)
We also have a smaller PORTABLE CASE ideal for Recent Players.
8,3/3/- (plus carriage and ins.).

PRICE ONLY

! ! HOME CONSTRUCTORS ! !
A RANGE OF "EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. STENTORIAN " ;COMPANY for " Hi-Fi " Loudspeaker
systems or to accommodate high -quality equipment. The acoustically designed Bass
Reflex Cabineta containing the very successul "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.

STERN'S MK II " fidelity "
F.M. TUNING UNIT

5/- carr. and ins.) £14.5.0HIRE PURCHASE: Deposit PRICE
221171- and 12 months at a10111. Incorporates
the latest MULLARD PERMEABILITY TUNING
HEART and the corresponding MULLARD
VALVE LINE UP comprising ECC85, 2 type
EF85s (or EF89s) EM84 Tuning Indicator, plus
2 type O.A. 79s Germanium Diodes. A really first-class Tuner very attractively pre-
sented and comparable to many offered at much higher prices Power consumption is
only 1.6 amps at 6.3 volts and 25 m/a at 250 volts.

HOME CONSTRUCTORS !
YOU CAN BUILD THIS TUNING UNIT FOR ONLY El 0.1 0.0Mae SI- carr. and ins.)
Please send S.A.E for fully descriptive leaflet, or the Assembly Manual is available for 1/6

The JASON "MERCURY" Switched
F.M. TUNER IS IN STOCK

PRICE ASSEMBLED £13.10.0AND TESTED
CREDIT SALE Deposit 83/7/6 and 9
monthly payments of 81/4/10.
ALTERNATIVELY THE COMPLETE
HOME CONSTRUCTORS KIT IS
available for 294943 (carr. and ins. is
5.- extra./

CAR BATTERY CHARGER
A COMPLETE KIT OF 12.19.6PARTS FOR ONLY
Will charge 6 or 12 volt batteries at max.
25 amps. The design incorporate= Reliant
Resistor and Fuse and we supply com-
plete with Metal Box container. EASY
TO FOLLOW ASSEMBLY INSTRUC,
TIONS ARE INCLUDED.

STERN RADIO LTD.
109 & 115 FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4
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II 0 u r

fille
super-

sensitive "FAMILY
FOUR" T.R.F. Receiver

for home construction. Covers
Long and Medium Wave-
bands, is housed in very smart plastic table cabinet in Brown 
or Black. For A.C. Mains 200/250 v. Comprehensive 
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 COMPONENTS ARE BEING 
OFFERED FOR LIMITED PERIOD ONLY AT THE REMARK- 
ABLE PRICE OF ONLY 79/6, plus 2/6 p. & p.
Instruction book available separately if you wish to study 
before purchase at 1/6 post free.

****          OOOOOOOOOO  OOOOO
MULLARD 510 HIGH-FIDELITY AMPLIFIER 

Printed circuit version 
with ULTRA LINEAR 
PUSH-PULL output 
stage, giving excellent 

output of 10 watt 
(max.). Built-in con- 

in equipment for 
THE CONSTRUCTOR & HI-FI ENTHUSIAST

 SEND STAMP FOR FULL LIST including F.M. Tuners, Receivers, Ampli- 
fiers, Stereo Amplifiers, Tape Pre -Amplifiers, Transistor Portables, Crystal 
Receivers, Battery Charger, Baby Alarm, etc., etc.

 NOTE: ALL components supplied, including valves (even if surplus types) are 
guaranteed to be BRAND NEW! ! !

      OOOOO      OOOOOOOOOOOOOOOOOOOOOOO    
 THE NEW LOOK RAMBLER ALL DRY BATTERY PORTABLE 

This wonderful receiver (the ideal companion for 
your summer holiday) with the " hall -mark " of 
quality, is housed in a most attractive cabinet
finished in two-tone RED/GREY " Lionide " with 
chrome fittings. The very neat appearance is set°

(By off by the smart cream plastic top panel engraved 
Popular in red and green. Employing modern miniature

demand)valves: IRS, IT4, ISS, 3V4, and a good quality
5in. loudspeaker, this receiver has everything-
quality, sensitivity, volume, tone and economy.
Uses all -dry batteries AD35 (1/6), BI26 (9/-). All°
necessary components (less batteries) are
offered at a special inclusive price of only
E7/7/- plus 2/6 p. & p. or Special extra -economy
version with latest range of low consumption
valves (DK96, DF96, DAF96, DL96), E7/15/6,
plus p. & p. Easy -to -follow Instruction Book,
containing full description, itemised price list,
practical and theoretical diagrams, available
separately at 1/6 post free.

RAMBLER MAINS UNIT enabling the above receiver to bedtrots. Will suit all  run directly off any A.C. mains supply 200/250 v. Fits snugly into the batteryti types of high im-  compartment (dimensions 7in. x 2,in. x overall). All necessary componentspedance input. All  supplied at ONLY 47/6, plus 1/6 p. & p., or can be supplied assembled and tested 
required components  at E3/5/-, plus p. & p. (Also suitable for many other portables.)of best quality to 

Mullard Spec. are offered at THE NEW JASONspecial inclusive price of 
E9/9/- plus 3/6 p. & p. Instruc- FM TUNER
tion Book with full construe-  The latest addition to the im- 

tional details, diagrams, etc., and itemised price list  pressive JASON range, and like 
available separately at 3/6 post free.  all JASON equipment, can be                 OOOOOOOOOOOO  depended upon for QUALITY, 

* TRANSISTOR PORTABLE * 
Special de Luxe Cabinet in maroon/grey or black and white 

with 7 specially selected transistors,
7 x 4in. elliptical loudspeaker, slab
aerial, and batteries. Push-pull
output, Medium and Long Wave
coverage. All necessary com-
ponents and full assembly instruc-
tions at SPECIAL INCLUSIVE
PRICE of £9/9/- plus 3/6 P. & P. or
with MAZDA Transistors (250 mw.
output), 15/- extra. Instruction
envelope and itemised price list mounting cabinet in pastel green
available separately at 1/6 post free.  with grey plastic dial. 13iiilt-in ,."             _ power supplies enable connection ;

Our very popular three 
NEW LOOK ECONOMY FOUR ; to any amplifier or radio fitted

with Pick-up sockets, without
valve mains T.R.F. ..

complication. Two versions are
available, i.e. Standard or Fringe

polka dot/grey. Supplied complete

THE
COMPONENT
SPECIALISTS

11 LEADING THE FIELD

MAJOR SEVEN ALL PURPOSE  RELIABILITY and PERFORMANCE. 

 Incorporates the very latest features in design to ensure simplicity of 
 operation and faultless perform- 
 ante. Housed in smart metal shelf

receiver is now avail- 
able with a new De SUPER 5 WAVE BAND CAR RADIO:Area. ALL NECESSARY COM-

PONENTS SUPPLIED AT SPECIALLuxe cabinet with INCLUSIVE PRICE OF: STAN- (By Pye of Cambridge.)polished Walnut finish DARD TUNER 68/19/6; and Cream trimming FRINGE AREA TUNER - a This excellent receiver is very easily:
(as illustrated). Brief  fitted in any car with 12 v. system. Corn- (aE10/19/6, both plus 3/6 p. & p.Spec.: Valve line-up prising: power unit, 6 -fin. speaker on Comprehensive Assembly Instruc-

Ar 6K7, 6J7, 6V6. Ready baffle and tuner unit. Valve line-up: eltions with full description and drilled chassis, good quality 5in. loudspeaker, Special Denco  2-EF4I, ECH42, EBC4I, EL42, EZ41. itemised price list are availableCoils. Covers Medium and Long Wavebands. Overall  THREE SHORT WAVE BANDS 5 (16- sepa rarely if required at 2/6 postdimensions: 12in. x 6in. x 5in. high. A.C. 200/250 v. Simple  31 m.), MEDIUM (190-550 m.) and LONG free.construction with guaranteed results. Easy to follow  (1,000-2,000 m.), variably tuned. Con- 

THE CLYNE RADIO "DE LUXE "
PRINTED CIRCUIT SUPERHET

A new two wave 
band (L and M) 
Superhet using the 
latest miniature 
valves: ECH81, 
EF85 and ECL80, 
plus contact cooled 
Rectifier, Into, 

porates Ferrite Rod 
Aerial and is of unit construc- 

tion. Exceptional sensitivity and selectivity. 
Outstanding performance and quality T.C.C. 
condensers throughout. Easily constructed 
in one evening. Brown Ivory Bakelite or 
wooden Walnut finish cabinet. A.G. mains 
200/250 v. All necessary components at 
special inclusive price of £7/19/6 plus 3/6 p. & p. 
Instruction Book with itemised price list
available separately at 1/6 post free. Also 
available in De Luxe Cabinet (as " Economy 
Four " at 5/- extra).

practical and theoretical diagrams supplied. All necessary  trots: volume on/off/tone, wave change/ 
components, down to the last nut and bolt, are offered at a ACOS MIC 39-1  tuning. Horizontal dial with chrome 
SPECIAL INCLUSIVE PRICE OF ES/10/-, plus 2/6 p. &  Crystal stick microphone. List  surround. BRAND NEW, FULLY 
p. Instruction book available separately 1/6, post free.  price 5 gns. Our price 39/6,  G'TEED AND UNREPEATABLE AT 
Also available with plastic cabinet in IVORY or BROWN  plus 1/6 p. & p. Stand included.  617/19/6 plus 5/- p. & p. Terms available. 
if preferred at ONLY E5/5/-, plus p. & P.

If not stated, please add postage on orders under El. Cash with
order or C.O.D. (charges extra).

CLYNE RADIO LTD.
Open: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon. to Fri. Sat I p.m.
Holloway Road: 9 a.m. to 6 p.m. daily. Thurs. I p.m., Sat. 5.30 p.m. I°

Our advantageous H.P. and Credit Sale terms are available on any single item
over £5. Your enquiries invited.

162, HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6/7.
18, TOTTENHAM COURT ROAD, W.I. MUSeum 5929/0095.

(50 yards only from Tottenham Court Road Tube)
All post orders and correspondence to

162 HOLLOWAY ROAD, LONDON, N.7.
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UNREPEATABLE
OFFER

SEND STAMP FOR SPECIAL BARGAIN LIST!
METERS. We carry large stocks of
Meters from 50 microamps to 1,500 v.
A few of the most popular types are. -
100 microamps 2iin. Flush Round
Moving Coil a 45/-; 500 microamps 2in.
Flush Round Moving Coil @ 18/6;
I mA. 2in. Flush Square Moving Coil
" Elliott,"1954 man., 25/-; 50 mA.
2in. Flush Square Moving Coil 8/6.
Send stamp for complete list. We
shall be pleased to quote for special
meters to your own specification.       OOOOOO  OOOOO 
. -TRANSISTORS ! !!- :
,SURPLUS-P.N.P.
,RED SPOT (Audio/Experimental.

Application) 7/6 ea. ,
,WHITE SPOT, R.F. up
 to 2.5 Mc/s. 12/6 ea.:
,STANDARD-
,BRIMAR
.1.S.1 113/- ea.:
 MULLARD
°C16 Power 3 watt 60/- ea..
 0C44 60/- ea..
 0C45 R.F. up to 6 Mc/s 35/- ea..
 OC70 21/- ea.,
 0071 24/- ea..
.0C/72 matched pair 60/- ea.
,NEWMARKET
 V6/122 R.F. up to 4 MO 18/- ea. 
 V6/R4 R.F. 4-8 Mc/s. 33/- ea.
 V6/128 R.F. B Mc/s.-up 42/- ea.,
,AUDIO
.V10/15A 15/- ea.,
 VI5/10P (Power) 20/- ea.,
, MAZDA
, XA104 R.F. up to 6 Mc/s. I8/- ea.,
 XA103 R.F. up to 4 Mc/s. 15/- ea..
.X6104 Audio up to I Mt/s. 10/- ea.

(Data sheets available)
(ALL POST FREE)

I

 15/- extra. Full assembly instructions provided. Note : We
 shall be pleased to wire the tape deckswitches at extra charge 
 of El. Send stamp for further details.OOOOOOO                  OOOOOOOOO

EXTRA SPECIAL OFFER ! !

A QUALITY RECORDER 
FOR 39 GNS.

Collaro Mark IV Tape
Transcriptor Deck E25
Special amplifier E14 14,
8 x 6in. loudspeaker El 10,
De Luxe Cabinet with gilt
fittings E4 10:
Collaro Mike (or similar) a 5,

1,200ft. EMI tape El 1S

TOTAL E49 14,

AMPLIVOX HEADSET SPECIAL.
(not surplus.) As used in up-to-date
ships, aircraft, etc. Excellent quality
super lightweight low impedance
magnetic headphones complete with
button microphone attached and
plastic ear moulds. Absolutely brand
new. 45/- pair. Plus 1/6 P. & P.
I2in. BAKERS SELHURST LOUD-
SPEAKERS 15 ohms, 15 watt, 30-14,000
cps. Brand new, £4/10/- plus 3/6.     OOOOOOO       
 LATEST B.S.R. UA12 STEREO 
 4 -speed autochanger unit complete
 with FUL-FI stereo cartridge for
 monaural or stereo records. Brand 
 new and fully guaranteed. L10/19/60
 plus 3/6 P. & P. Terms available

OUR SPECIAL INCLU-
SIVE PRICE ONLY
39 GNS. if all items pur-
chased together. Terms:
E4/19/- dep. and 12 monthly
payments of E3/3/-. C. & p.

A small three -valve PORTABLE RE-
 CORD -PLAYER AMPLIFIER
 mounted on baffle 12 x 7in. with High
 Flux 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, E5/12/6 plus 3/6 P. & P.
 NEW STYLE CABINET
finished in two-tone Leatherette.
 Will accommodate above Ampli-
fier and Baffle without modifica
 tion, also most types of Ancillary1
 Equipment. Overall size 18 x 13+:
x 8+in. Fitted with carrying;
 handle. E3/9/6 plus 5/- P. & P.1

NOTE. If both items pur-/
chased together they will be
supplied at a special inclusive
 price of £8/7/6 plus 6/6 P. & P.

162 HOLLOWAY ROAD, LONDON, N.7
and

18 TOTTENHAM COURT ROAD, W.I.

GARRARD RC.121 D MK. II STEREO
MONAURAL 4 -SPEED AUTO -
CHANGER. Complete with GC8
plug-in crystal head and sapphire styli
for monaural records. Brand new, fully
guaranteed. Limited stocks. ONLY
El 1/0/6, plus 5/- P. & P. NOTE: Garrard
L.P. Stereo plug-in head for above avail-
able as optional extra for £2/0/1 inc.
P.T. Terms available.
GARRARD RC120/4H. 4 -speed auto -
changer with GC2 insert. Brand new,
fully guaranteed. L9/19/6 plus 3/6.

 THE LATEST COLLARO
 " CONQUEST "
 4 -speed autochanger
 in cream with Studio
 " O " in-
sNsert.Brand '
 new, fully
guaran-
 teed.
L7/I9/6.
plus P. &
 P. 3/6.

"CAPRIOL "

CABINETS. We carry large stocks:
of cabinets to suit all types of equip-
ment at prices ranging from 45/-. This.
cabinet is an example of the wonderful
new "RECORD HOUSING" range
and is priced at only L12/19/6, plasm
20/- carriage and packing. Suitable for
housing all types of turntable, tape,
deck, amplifier etc. Terms available
if required. Send stamp for illustrated.
leaflets of full range.

 RADIO JACK. A recent addition to our comprehensive range 
of equipment to build yourself. Covers local Medium Wave 
 Stations variably tuned. Compact self-contained unit requiring 
 only connection to aerial (no power supplies required) for first- 

class reception when used in conjunction with your tape recorder 
 or high gain amplifier. All necessary components available at a 
special inclusive price of only 19/6 plus 1/6 P. & P.                    OOOOOOOOOOOOO
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 list. Note: Certain other American special purpose
types can be supplied. Enquiries invited.

GARRARD 4S.P. This famous single -
record 4 -speed unit complete with GC2
turnover crystal head and sapphire styli
available in limited quantity. Brand new
and fully guaranteed. Only £6/19/6,
plus 3/6 P. & P.
B.S.R. UA8 MONARCH. 4 -speed
Mixer Autochanger complete with
turnover crystal insert and sapphire
styli. Few only, now at E6/19/6 plus
3/6 P. & P. Brand new and fully
guaranteed.

ATTRACTIVE POLISHED
 WOODEN EXTENSION SPEA-

KER CABINET (slight blemishes)
fitted with good quality Bin. loud-

speaker unit (for example: Goodman,
W.B., or similar). Supplied as High
 impedance unit with volume control
 easily converted to standard Low
 impedance for matching domestic
 Radio etc. Size approx. I lin. x I 4in. x
Eilin. These are reclaimed "Rental"
 units in first class working order and
are ONLY 16/6, complete, plus
 3/6 P. & P.

A PRECISION TEST METER
(To build yourself) Des igned 

for Test
bench and 
produced
for us by

iii thefamousPullin
Company,
thisinstru-

m en t
covers
the fol-
lowingnine -
t e e n
ranges:

D.C. Vol-

basi C

411 Cage 0-2.5,
 0-10, 0-50, 0-100, 0-500, 0-1000.
 (All ranges 5000 ohms per volt),
 A.C. Voltage 0-10, 0-50, 0-100, 
 0-500, 0-1000. (All ranges 5000
ohrns per volt). D.C. Current
 0-200 microamps. 0-10 ma., 0-100
 ma., 0-250 ma., 0-500 ma., A.C.
current, 0-200 microamps. Re-
sistance, 0-200,000 ohms. (Easily
extendible to 2 megohms.) Ac-
 curacy, 3% of F.S.D. on D.C. ranges.
 4i% on A.C. ranges, any frequency 
 between 15-20,000 C.P.S. (Sine
 wave) 5% on resistance range.
Positive Range selection by meansof plug and socket. This fine
instrument is easily constructed,
 full instructions being given with
 each assembly. All necessary tom-
 ponents available at a SPECIAL
 INCLUSIVE PRICE OF £7/5/-,
 plus 2/6 P. & P. Illustrated leaflets
 on request.

PORTABLE GRAM AMPLIFIERS
C2A. Small PRINTED CIRCUIT

single -valve high -gain amplifier for the
smaller type of portable. Employs
latest type ECL82 valve. Full details
on request. Price 59/6 plus 2/- P. & P.
RC3A. A superior quality 3 -valve
amplifier employing EZ80, EL84 and
ECC83. With separate bass and treble
controls. Price £3/19/6 plus 2/6 P. & P.
O.P. Transformer available at 4/6 extra.

The

BABY

CRY

ALARM

-I

This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) " Lionide " with cream
plastic escutcheon. Size only nin
X 3 in. X 61in. Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 P. & P. or
assembled and tested 89/6 P. & P.
2/6. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately It- post free.
A.C. 200-250 v.

TRANSFORMER SPECIAL. Sup-
erior quality half shrouded drop thro'
Mains Transformer. Input 20/250 v. Out-
put 350-0-350 v. 80 mA. 6.3 v. 3 amps.
5 v. 2 amps. Ex -equipment guaranteed
O.K. Only 9/6 plus 1/- P. & P
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R.S.C. HI-FI TAPE RECORDER
For space conservation the lid is
omitted from illustration.

The unit is housed in an attractive
walnut veneered cabinet as illus-
trated. Size approx. 18 x 17 x 14
in. high.

INCORPORATING THE LATEST MK. IV
COLLARO TAPE TRANSCRIPTOR. THE
LINEAR LT45 HIGH QUALITY TAPE AM-
PLIFIER AND A HIGH FLUX 8 x Sin. LOUD-
SPEAKER.

rit ?5a./r-r. . A spare tape spool and an 850 ft.
reel of first quality L.P tape is2 GNS. included.

A Collaro Studio Microphone can be supplied with the
recorder only at a special price of 37/6.
YOU CAN PAY TWICE THE COST FOR THE
SAME QUALITY. Full descriptive leaflet supplied on
receipt of S.A.E.
H.P. TERMS. DEPOSIT 3 gas. and 12 monthly
payments £311016.

HI-FI 8 WATT AMPLIFIER
SPECIAL PURCHASE
DUE TO CANCELLED £4-19-6EXPORT ORDER
For 200-250 v. A.C. mains. Carr. 7/6

A REMARKABLE OPPORTUNITY !
Push-pull output. Latest high efficiency B.V.A.
valves. Dual separately controlled inputs for
mike and gram. Separate bass and treble con-
trols. High sensitivity. Output for 15 ohm
loudspeaker. Guaranteed brand new, tested,
and in perfect working order.

AUTO -CHANGER
COLLARO RC54 3 -SPEED MIXER

Fitted Studio pick-up with turnover head. Brand new
cartoned, but for 110 v. 50 c.p.s. A.C. mains. Bo that
the unit can be operated from normal 200-250 v. A.C.
mains we are supplying free with every changer a suitable
auto -transformer with input and output voltage clearly
marked. Limited number only. 25/19/8. Carr. 5/6.

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 mlen-
ium rectifier. For
inclusion In cabinet
ill.tra.ted or wal-
nut veneered type.
It employs valves
6K7, SP61, 61,130,
and is specially

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point-to-point wiring diagram.
Instructions and parts list. 119. This receiver can be built
for a maximum of £4/19/8 Including cabinet. Available
in brown or cream bakelite or veneered walnut.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BM1. An all dry battery eliminator. Size 51 x 4* x
2in. approx. Completely replaces batteries supply 1.4 v. and
90 v. where A.C. mains 200-250 v. 50 c/s is available. Suitable
for all battery portable receivers requiring 1.4 v. and
90 v. This includes latest low consumption types. Complete
kit with diagram 39/9 or ready for use 46/9.
Type BM2. Size 8 x 5* x 2*in. Supplies 120 v., 90 v. and 60 v.,
400 mA. and 2 v. 0.4 a. to 1 amp., fully smoothed. THEREBY
COMPLETELY REPLACING BOTH H.T. BATTERIES
AND K.T. 2 v. ACCUMULATORS when connected to
A.C. mains supply 200-250 v. 50 c/s. SUITABLE FOR ALL
BATTERY RECEIVERS normally using 2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 or ready for use 59/6.

SIX TRANSISTOR POCKET RADIO RECEIVER
All parts including cream or
coloured plastic case, printed
superhet circuit, ferrite aerial.
Transistors, 2 in. P.M. speak-
er. Long and medium wave-
bands. Size of unit 51 x 31
x llin. Detailed construc-

tion booklet supplied.

£9-19-6
Total cost of parts. A work-
ing unit can be demonstrated
at our County Arcade pre-
mises. All items are available
separately.

EXTENSION
SPEAKERS

Limited number in hand-
some Walnut veneered cab-
inets. 2-3 ohm speech
coils, 61in. 29/9. 8in.
35/9. 10in. 56/9.

DRY SHAVERS. Brand new in carrying
case. Operation from 3 U2 batteries, fitted
in case. Just the thing for travel. Only 59/6
(approx. half price).
RECORDING TAPE. 600ft. reels, 8/9.
1,200ft. reels 14/9.
ELECTRIC SOLDERING IRONS with
neon indicator. Lightweight type for radio
work, 19/9.

LINEAR L3/3 STEREO
AMPLIFIER

Sensitivity 150
m.v. for 3 watts
output on each
channel. Gang-
ed Vol. and
Tone Controls.
Pre-set balance
control. Out-
puts for two
matched 2-3
ohm speakers.
(Can be used as

straight 6 -watt amplifier). Provides remarkably
realistic output when connected to 200-250 v.
A.C. mains point. Stereophonic pick-up head
and good quality speakers. Instructions and
guarantee included. Carr. free.
Send S.A.E. for leaflet. 7 gns.
Or deposit 27/9 and 5 monthly myments of 27/9.

COLLAR() JUNIOR 4 -SPEED RECORD PLAYER
with separate pick-up having dual point sapphire stylus.
Brand new. cartoned. For 200-250 v A.0 mains only.
Only 24/10/-. Post 3/6.

R.S.C. All STEREO
AMPLIFIER KIT

A complete kit of E3 19 6parts to construct
a good quality 3+
3 watt (total 6 Carr. & packing 7/6.
watt) stereo amplifier providing really life -like
reproduction. Suitable for use with all stereo,
pick-up heads at present available. Ganged
volume and tone controls. Preset balance con-
trol. Outputs for matched 2-3 ohm speakers.
For 200-250 v. A.C. mains. Astonishing value.

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. £4/10/9.
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 200-250 v. mains. Covers L.
and M. wavebands plus F.M. Includes 8 latest
type miniature B.V.A. valves. Only 22 gns.
plus 7/6 carr. Or deposit £2/12/- and 9 month -
Iv payments of £21121-.

COLLARO AC/4/564 4 Speed Single Players
£6/9/6. Carr. 4/6.

R.S.C. TRANSFORMERS
FULLY GUARANTEED

INTERLEAVED AND IMPREGNATED
MAINS TRANSFORMERS
Primaries 200-230.250 v. 50 Os.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a. 17/8
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9
300-0-300 v. 100 mA. 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., nt., 6.3 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 3319
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2 a., 5 v

3 a. 3319
425.0-425 v. 20 mA., 6.3 v. 4 a., c.t , 6.3 v. 4 a.,

c.t. 5 v. 3 a. 49/9
TOP SHROUDED DROP -THROUGH TYPE

260-0-260 v. 70 rue., 6.3 v. 2 a., 5 v. 2 a. 18,
350-0-350 v 80 mA., 6.3 v. 2 a., 5 v. 2 a.
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 4 v. 3 a.
350-0-350 v 100 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 150 mA., 6-3 v. 4 a., 5 v. 3 a.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 Cl,.
120 v. 40 mA., 5-0-5 v. 1 a
90 v. 15 mA., 60-0-6 v. 250 mA.

FILAMENT TRANSFORMERS
Primaries 200.250 v. 50 c/s.
6.3 v. 1.5 a 5/9
6.3 v 2 a. 7/8
0.4-6.3 v. 2 a. 7/9
12 v. 1 v. 7/9
OUTPUT TRANSFORMERS

18/9
22/9
2319
23/9
29/9

14/9
9/11

6.3 V. 3 a. 8/11
6.3 v. 6 a. 17/8
12 v. 3 a. or 24 v

1.5 a. 17/8

Midget Battery Pentode 66:1 for 5S4. etc. 3/6
Small Pentode 5,0000 to 30 3/9
Standard Pentode 5.0000 to 30 4/8
Standard Pentode 8,0000 to 30 4/9
Push-pull 8 watts 6V6 to 5 ohms 819
Push-pull 10.12 watts 6V6 to 30 or 150 15/9
Push-pull 10-12 watts to match 6V6 to 3-5-S or

150 18/9
Pneh.psii ELM to 3 or 15 ohms 18/9
Push-pull 15-18 watts, sectionally wound 61.6,

KT66, etc., or 3 to 15 ohms 1210
Push-pull 20 watt high -quality sectionally wound,

1L6, %TBS. etc., to 3 or 150 47/9
SMOOTHING CHOKES
250 mA., 5 II., 100 ohms 11/9
150 mA., 7.10 H., 250 ohm, 11/9
100 mA., 10 H., 200 ohm. 8/9
80 mA., 10 H., 350 ohms 5/8
60 mA., 10 H., 400 ohms 4/11
1 amp. 0.5 ohm T..T. type 8/8

PHILCO P.M. RADIO TUNERS
With self-contained power pack. A 6 -valve de
luxe unit housed in beautiful walnut veneered
cabinet. For 110-200-250 v. A.C. mains.
Magic eye tuning indicator 1 0 I Carr. 5/-.
(list £21). GNS.
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R.S.C. A.10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86
EF86, ECC83, 807
807, 0Z34. Tone
Control Pre -amp.
stages are incorpor-
ated. Sensitivity is
extremely high.
Only 12 millivolts
minimum Input 19

required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. operate
Bass and Treble controls
give both " lift " and "cut'
with ample tone correction
for long playing records. An extra
Input with associated vol. control
is provided so that two separate
inputs such as " mike " and
grain, etc., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA, and 0.3 v. 1.5 a. FOR A
RADIO FEEDER UNIT. Price in kit form with easy -to -follow wiring diagrams.

Only 11 Gni. Carr. 10/'. Cover as illustrated 18/9 extra.

Or Factory built with 12 months' guarantee 813/19/8. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
payments of 24/9.

Type 807 output valves are used with High Quality Sectionally wound output trans-
former 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.R. at 50 elcs. + 12 D.B. to -fi D.B. at 12,000 cf.., hum and noise 70 D.B. down.
Good quality reliable components used. Chassis Finish blue hammer. Overall size 12 x 9 x
tin. approx. Power consumptirm 150 watts. For A.C. mains 200-250-250 v. 50 c/s. Out-
puts 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, Mc., etc. We can supply Microphones.
Speakers, etc., at keen cash prices or on terms with amplifiers. EXPORT ENQUIRIES
INVITED.

LINEAR " DIATONIC " 10 WATT HIGH FIDELITY AMPLIFIER. A compact attrac-
tively finished unit. 112 Gas. Cash. Send S.A.E. for leaflet. H.P. Terms. Dep. 22;3
and twelve nirfthly payments of 22/3.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Suitable for see with any
record playing unit and most microphones. Negative feedback 12 D.B. Bass and Treble

For A.C. mains Input of 200-250 v. 50 c.p.s Output for 2/3 ohm speaker. Three
miniature Mullard valves. Size only 6 x 5 x blin. high. Chassis fully isolated from mains.
Guaranteed 12 months. Only t5/19/6. Or Deposit 22/- and 5 monthly payments
of 22/.. Send S.A.E. for leaflet.

LG3 MINIATURE 3 WATT GRAM AMPLIFIER
For 200-750 v. 50 c.p.s. A.C. mains. Overall size only 61 x 41 x 21in. Fitted vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record chang-
ing unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only MIL

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output wattage. Cotnplete kit of parts, diagrams and instructions £3/15/, Carr. 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
volts input is required for full output so that it is suitable for use with the latest high-
fidelity pick-up heads in addition to all other types of pick-ups and practically all 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 Is used. H.T.
of 300 v. 26 nut. and L.T or 6.3 v 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-230-250 v.
50 tics. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplatel with the blue
hammer finish, and point-to-point wiring diagrams
and Instructions Exceptional value at only £41151 -
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of
221- for assembled unit

P.M. SPEAKERS
2-3 ohm 21in. Rola 17/9. 5in. Goodmans 17/9. 7 x 4in. Goodmans Elliptical 19/9.
61in. Rola 19/9. Bin. Rola 19/9. Bin. Goodmans 21/9. 10In. R.A. 2819. 10 x fin.
Elliptical Goodman. 2919. 121n. Plessey 29/11. 12in. Plessey 3 or 15 ohms 10 watts,
12,000 lines. 69.6.

COLLARO 4 -SPEED AUTO -CHANGERS.
With studio pick-up with turnover head.
BRAND NEW. Cartoned latest model.
For 200-250 v. A.C. mains. Very limited
number. Conquest £7119/8. Continental
9 gas. Carr 5/6.

ACOS Crystal Microphone Inserts. Brand
new. Only 5/11 ca. En. Equip. 4/11 ea/
ACOS HGP59 Hi Fi Crystal Cartridges.
(Turnover type with aappinre styl..)
Standard replacement for Garrard and
B.S.R. Only 19/9.

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH PULL
ULTRA LINEAR

OUTPUT
"BUILT IN"

TONE CONTROL/
PREAMP
STAGES.

Two input sockets with associated controls allow mixing of " mike " and gram. as In
A10. High sensitivity. Includes 5 valves, ECC83, ECC83, EL84, EL84, 5Y3. High
Quality sectionally wound output transformer specially designed for Ultra Linear opera-
tion and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE " Lift " and " Cut." Frequency response ±-3 D.B. 30-30.000
e/cs. Six negative feedback loops. Hum level 60 D.B. down ONLY 23 millivolts INPUT
required for FULL OUTPUT. Suitable for use with all makes and types of pick-ups
and microphones. Comparable with the very hest designs. For STANDARD or LONG
PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, GUITARS,
etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12-9-71n. For A.C. mains 200-250 v. 60 c/cs. Out-
put for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched.
Full instructions and point-to-point wiring diagrams supplied.

Only 8 Gas. Carr. 10/-(Or factory built 45/- extra).
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT ME. and 12 monthly payments of 18/9. Bend
S.A.E. for illustrated leaflet detailing Ready -to -assemble Cabinets. Speakers, Microphones
etc. with cash and credit terms.

1 2 Ready for use
GNS. Carr. 7/6.

Or Dep. 22/3 and
12 payments 22/3.

LINEAR LT/45 HIGH QUALITY
TAPE DECK AMPLIFIER

COMPLETE WITH POWER PACK and
OSC. STAGE. Suitable for Collars,
Lane, Truvox. Brenefl, etc., etc. State
make of Deck when ordering. Chassis
size 12-7-3in. Overall size 12-7-61in.
For 200-250 v. 50 c/cs. A.C. maim.
Output for standard 2.3 ohm speaker
Only 15 millivolts input required for full
recording. Only 2 millivolts minimum
output required from recording bead.
Magic Eye recording level indicator
Provision for feeding P.A. amplifier
Negative feedback equalisation. Linear
frequency response ±3 D.B. 50-11,000 ries.

Facilities for recofrdings at 151n., 71in. or 31in. per second.
Separate gain and output controls. Valves type ECC83
ECC83, EL84, EZ80, EM34 Output 4 watts. 12 months'
guarantee. Leaflet (3d.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable for use with any of our
Amplifiers). A Triode Heptode Fichanger is used. Pentode IF. and double Diode Second
Detector, delayed A.B.C. is arranged SO that A.V.C. distortion is avoided. The W Ch. rilw
incorporates Gram. position. Controls are Tuning, W. Ch. and Vol. Output will load most
Amplifiers requiring 500 mV. input depending on Ae location. Only 250 v. I5 mA. H.T.
and L.T. of 0.3 v. 1 amp. required from amplifier. Size of unit approx. 9-6-7M. high.
Send S.A.E. for illustrated leaflet. Total building cost is 84/15/-. Point -to -Point wiring
diagrams and instructions 218.

HI-FI TAPE RECORDER KIT

Consisting of LT45 amplifier. 29+ GNS.
Collars Tape Transeriptor, Mk IV

5Cor1 /.
Studio Microphone, Reel of best
quality tape, 6/in. Speaker and diagrams

12in, 10 WATT HIGH QUALITY
LOUDSPEAKERS IN

POLISHED WALNUT FINISHED
CABINET

Gauss 12,000 lines. Speech coil 3 ohms or 15
ohms. Only 54/19/8. Cm, 51'
Terms: Deposit 11/- and 9 monthly payments
of 11/-.

PORTABLE CABINETS. Inside measure-
ments 17 x 121 x 81ins. high. Clearance
above baseboard 51in. Below 251n.

Attractive design. Resins covered.

69/6, Carr. 5/-.

SPECIAL OFFER
Above cabinet, fitgar Aulo
changer. LOS Amplifier, and

x 4in. speaker.
Only 11 GNS. Can. l0/ -

Personal Shoppers to 5 and 7 County Arcade, Briggate, Leeds, I.
Mail Orders to 29-31, Moorfield Road, LEEDS, 12.

Terms: C.W.O. or C.O.D. No C.O.D. under El. Postage 119 extra on all orders under 42
2/9 extra under ES unless carriage charge stated. Full Price List 6d. Trade supplied. Open
to callers: 9 a.m. to 6 p.m. Wednesday until I p.m. S.A.E. please with all enquiries.

ACOS HIGH FIDELITY PICK-UPS.
GP54 with HOP 59/52 Cartridge. Turn-
over sapphire Stylii, cream finish. Limited
number at approx. half price. Only 35/9.

PLESSEY
DUAL

CONCENTRIC
12in. P.M.
SPEAKERS

115 ohms), consisting of
high quality 12in. speaker
of orthodox design support-
ing a small elliptical speak
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
'fines. Price only 86/1716.
Or Deposit 10/6 and 11
monthly payments of 10/6.
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RADIO SUPPLY CO. (LEEDS) LTD.
(Dept. D) 5 and 7, County (Mecca) Arcade, Briggate, Leeds, I

CO -AXIAL CABLE, 10 ohms, fin.. 8d. yard. Twin screened
feeder lid. yard.

VOLUME CONTROLS with long spindles, all values, less
switch, 219; with S.P. switch, 3/9.

EX GOVT. STEP UP/STEP DOWN TRANSFORMERS.
Double wound. 10-0-100-200-220.240 v. to 0-0-110-122-
136.148 v. or Reverse. 300 watts, 35/9, plus 7/6 carr.

2 v. 18 A.H. EX GOVT. ACCUMULATORS. New. boxed.
Only 5,6 each. 3 for 15/-, plus 2/6 care.. 6 for 27/8. Carr.
3/6.

D.C. SUPPLY KITS. Suitable for electric trains. Consists
of mains trans. 200-250 v. 00 c.p.s.; 12 v lamp selenium
rect. (F.W. Bridge); 2 fuseholders. 2 fuses, change direction
switch, variable speed regulator. partially drilled steel case,
and circuit. Very limited number, 29/9.

VIBRATORS. Oak and Wearite, synchronous 7 pin, 2 v.
7,9, 6 V 8 9.
JUNCTION TRANSISTORS. R.F. type, 16/9. Audio type
7 9.

SELENIUM BATTERYRECTIFIERS
L.T. Types
2/6 v. 4 a.h.w. 1/9
6/12 v. a.h.w. 2/9
F.W. Bridge
6/12 v. 1 a.
6/12 v. 2 a.
6/12 v. 3a.
6/12 v. 4 a.
6/12 v. 5 a.
6/12 v. 6 a.
6/12 v. 10 a.
6/12 v. 15 a.

3/11
6/11

9/9
12/3
14/6
15/6
25/9
35/9

H.T. Type H.W.
120 v. 40 mA. 3/9
250 v. 50 mA. 5/9
250 v. 80 mA. 7/9
250 v. 250 mA. 10/9

R3883 UNITS. Comprising chassis and Pi !wig cover 16
10 x Sin. Over 70 resistors (many high stability) and
condensers, valve holders. 1FTs. co -ax. sockets. controls,
fuseholders, tagboards, etc., etc. Exceptional value at
only 12/9 care. paid.

JACK PLUGS. Standard type complete with 4ft. screened
lead. 1/11 each. New Jack Sockets to suit (moulded
type). 2/9 each.

EX GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 c/s. input.
Pr. 0-110-200-230-250 v., 275-0.275 v. 100 ma., 6.3 v.

I a., 5 v. 3 a. 22/9
250.0.250 v. 150 mA. 5 v. 3 a. 16/9
350.0.350 v. 160 mA. 6.3 v. 5 a., 5 v. 3 a. 27/9
400-0.400 v. 250 mA. 5 v. 2 a., 5 v. 2 a. 18/9
450-0.450 v. 250 mA. 6.3 v. 3 a., 6.3 v. 1 a.. 5 v. 6 a 49/9
12.5 v. 3 a., 5 v. 3 a. 12/9
0-24.26-28 v. 16 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) 79/6. Carr. 15, -

Terms C.W.O. or C.O.D. No. C.O.D.
under El. Post, 1/9 under L2,219 under
E5 unless quoted. Open 9-6 p.m.

Weds until I p.m.

SPECIAL OFFER. Brand
New Ex. 24 v. 15 amp. F.W.
Bridge Selenium Rectifiers.
Only 25/9 ea.
EX GOVT. SMOOTHING CHOKES
250 mA., 20 H., 150 ohms
200 mA., 3-5 H., 50 ohms. Parmeko
150 mA., 10 H., 50 ohms
120 rost..., 12 H., 100 ohms
100 mA., 10 H., 100 ohms
100 mA., 5 H., 100 ohms, tropicatised
80 mA., 20 II.. 900 ohms
60 mA., 5-10 H., 250 ohms

19/68/9

9/9
8/9
6/9

3/11
5/9

2/11

EX. GOVT. CASES. Well ventilated, black crackle
finished, undrilled cover. Size 14 x 10 x Skin. high.
IDEAL FOR BATTERY CHARGER OR INSTRU-
MENT CASE, COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.

CHARGING EQUIPMENT
ASSEMBLED CHARGERS

6 v. I a. 19/9
6 v. 2 a. 29/9
6/12 v. 1 a. 27/9
6/12 v. 2 a. 38/9
6/12 v. 4 a. 56/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. & pkg. 3/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.,
0-9-15 v. It a., 11/9;
0-9-15 v. 3 a., 16/9;
0-9-15 v. 5 a., 19/9;
0-9-15 v. 6 a., 23/9.

BATTERY CHARGER KITS ASSEMBLED
Consisting of Mains Trans-
former F. W. Bridge. Metal CHARGER
Rectified, well ventilated steel
case. Fuses, fuse -holders, 6 v. or 12 v.
grommets, panels and circuit. 2 amps.Carr. 2/6 extra.
6 47. or 12 v. 1 amp... 22/9 Fitted Ammeter
As above, with ammeter 32/9 and selector plug
6 v. 2 amps 25/9 for 6 v. or 12 v.
6 v. or 12 v. 2 amps 31/6 Louvred metal
6 v. or 12 v. 2 amps case, finished at -

(inclusive of ammeter) 41/6 tractive hammer
6 V. or 12 V. 4 amps. 53/9 blue. Ready for
BATTERY CHARGER KIT use with mains
6/12 v., 6 amp., consisting of and output leads.
F.W. Bridge Rectifier Mains Double Fused.
Trans. and ammeter. 49/9. Only ACl/9
Post 4/6. Carr. 3/9. "fu

All for A.C. Mains 200-250 v. 50 c/s
Guaranteed 12 months

ASSEMBLED 6 v. or 12 v.
4 amps.

Fitted Ammeter and
variable charge selector.
Also selector plus for 6
v. or 12 V. charging.
Double fused. Well
ventilated steel case
with blue hammer finish
Ready for use 7K /.
with mains and  ""/
output leads. Carr. 4/6.
Or Deposit 14/11 and

five monthly payments 14/11.
As above but for 6 amp. charging.
5 GNS. Carr. 5/-. Or Deposit 19/9
and five monthly payments of 19/9.

FAMOUS RCA TRANSMITTERS
TYPES ET 4336, K & L

Frequency 2 mc.-20 mc.
Power output: 350 w. telegraph.

250 w. telephone.
Type of modulation -Class B high level.
Audio input impedance 500 ohms.
Power supply 190 to 250 v. single phase 50-60 c.
Tube complement: Crystal oscillators -807, Master oscillators -807,
Intermediate amplifier -807, Power amplifier -813(2), Modulator -
805(2), Rectifier -866A(4).
Complete with Master Oscillators, crysta! multipliers, speech

amplifiers, microphones, keys, instruction manual, etc.
We guarantee full supply of all replacement parts for a minimum of
5 years after purchase.

P.C.A. RADIO
Office: and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone: RIV 8006,17
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ICP MULTIMETERS. A.C. and D.C. volts
1 to 2.5, 10, 50, 230. 1,000. 5,000; D.C. current
i to 1, 10, 100 mA., 0-1 Amps.; Resistance, 0 to 500,
00 H, 1 Meg.; DeciBels, -10 to +69. 1,000 ohms.
ter volt (400 microamps basic). In light oak case
.1 x 6 x 45in., including lid. Complete with test
cads and prods, Internal battery, and instruction
nanual. All BRAND NEW and tested 25/19/6.
tost 3/-

A.C. MICROAMMETERS. Elliott model 3700.
0-200 microamps 50 cis, 4in. linear scale. Square
case 4501. Rectifier moving coil instrument.
Industrial grade. NFe Brand new 59/6.
Post 2/6.

9DV ANCE CONSTANT VOLTAGE TRANS
CORMERS. Input 190-260 volts 50 cis A.C. mains
)utput 230 v. 250 watts 10 ens. Carr. 7/6.

SELENIUM BRIDGE RECTIFIERS. Funnel
cooled. A.C. input 45 v. EMS. D.C. output
30 v. 10 amps. BRAND NEW. Boxed. 45/,
Post 3/6.

HEAVY DUTY L.T. TRANSFORMERS (Gresham).
Latest type potted. oil filled. Fri. 230 v. 50 0/
Sec. 0-70-75-80 v. 4 amps. Size 5f x 45 x 6+in. high
Wt. 19 lb. BRAND NEW 42/6. Carr 5, -

DUAL PURPOSE TRANSFORMERS (Gresham).
Pri. '230/250 v. Secs. 240-0-240 v. 1.5 amps., 5 v.
12.5 amps. 5 v. 1.75 amps. Ideal for ISOLATING
TRANSFORMER, to obtain TWO 240 v.
360 watt lines. Potted oil -filled, 7 x 75 x 105in.
high. Wt. 50Ib. BRAND NEW. 23/10/,
Carr. 10/-.

MAINS ISOLATING TRANSFORMERS (Vortexion)
Fully -shrouded. For testing A.C./D.C. sets in
safety. 230 v. input. Output 230 v. 100 watts
22/6. Post 2/0.

ADMIRALTY H.T. TRANSFORMERS. Pri.
230 v. 50 chi. Secs. 620-550-375-0-375-550-620 v.
(620 and 550 v. 200 m/amps., 375 v. 250 rn/amps.),
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'-.

TRANSFORMER BARGAIN. Input 0-200/250
tapped. Outputs 250-0-250 V. 80 m/amps. 6 v.
2 amps.; 6.3 v. 4.5 amps. Upright mtg. BRAND
NEW. Boxed. Ex -Admiralty made 1952. A fine
50 c/s. maim tranny for ONLY 16/6. post FREE.

NSTRUNENT TRANSFORMERS. 230 v. A.C.
nput. Outputs 0.65-130-195 v. 85 miamps., 6.3 V.

5 amps.. 6.3 v. 0.3 amps. Shrouded. Size 31. x 35 x
If in. high. 1.5.-. post FREE.

MODULATION TRANSFORMERS. Collins type
200 watts 8(17 to 807. 816 each. Post 1/6.
FERRANTI TYPE, for Tx 36, etc.. push-pull 807's
to plate and screen modulate push -push 807's.
ratio 1. Fully shrouded Wt. 65 lb 17/6.
Post 2/6.

ARM MAINS TRANSFORMERS. input 110-240 v
Output 345-0-345 v. 125 mjamps., 6.4 v.. 4.5 amps.
5 v. 2 amps. 4j x 45 x bfin. high. Wt. 12 lb. Potted
Tag ends. RCA BRAND NEW. Boxed. 29/6
Post 3/6.

SANGAMO-
WESTO N

VOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD I m/A.
31n. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.

BRAND NEW. Boxed 27/6. Post 2/6.

MARCONI CR100
Completely overhauled In perfect working order LOOK LIKE
NEW. £21.
Later model with Noise Limiter, 225.
Carr. Eng. and Wales 30,-. Send S.A.E. for Tull details.
SPARES KITS. 15 valves, wp.t. conds. pots., rea drive cord. etc.
BRAND NEW. 59/6. post 4/6.

Z MATCH Cyldon 250 + 250pFd. split stator double spaced
transmitting variables. Ceramic insulation.

BRAND NEW. hoxed. 19/6. Post 2/6
WHEATSTONE BRIDGES. Post Office clog -type I to 10,000 ohms.
79/6. Post 391.

MORE METER BARGAINS
RANGE TYPE

25 Microamp. D.C. M/C
25 Microamp. D.C. M/C
50 Microamp. D.C. BIM
50 Microamp. D.C. M/C

100 Microamp. D.C. H/C
100 Microamp. D.C. M/C

1 Milliamp. D.C. BCC
1 Milliamp. D.C. M/C

200 Milliamp. D.C. M/C
1 Amp. Thermocouple

SIZE PRICE
25in Flush Circ. Scale " Rontgens " 69/6
25in Proj. Circ. Scale " Rontgens " 59/6
3}in. Flush Circ. Scale " Tolerance " 79/6
2}in. Flush Circ. scaled 0-100

9/351n. Flush Circ. Scale 0-50/0-1.000 v. 652166
25in. Flush Circular scaled "Hogs" 42/6
35in. Flush Circular 50/-
2In. Flush Square. Fe/NFe. 1954 22'6
25in. Flush Circular 10/8
25in. Projecting Circular 6/9

300 Volts A.C. Mff 6in. Flush Circular Made 1955 79/6
300 Volts A.C. Mff 211n. Flush Circular 25)-
500 Volts A.C. M/I 25in. Flush Circular 25/-
40 Amperes D.C. M/C 2in. Flush Circular 7/6
METAL RECTIFIERS. Full wave bridge. BRAND NEW. Salford
1 mA , 8/6, 5 mA., 8/6. STC 2 mA., 5/6.

MINIATURE 373 IF STRIPS. For FM tuner described in '' Practica
Wireless." Complete with 3 of EF91, 2 of EF92 and 1 of EB9I. A Ices
release enables us to offer them once again. BRAND NEW. Complete
reprint of conversion instructions and circuit supplied free. 37'O, OR
less valves, 1216. Post, either 2/6.

HRO SENIOR MODELS

Complete with ALL NINE general coverage plug -1n coilsets for 50 Kris.
to 30 Mc/s. Instruction booklet, and circuit, but less external power supply
unit. Table models, as new condition, 21 GM. 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, 69/6. Post 4/-.

MONITOR TYPE 61
35in. C.R. Tube. A.C. mains power pack. Very modern design. Ideal
for conversion to oscilloscope, full data supplied. Condition as new,
27/19/6. Carr. 15/-.

COLLINS TCS TRANSMITTERS
Cover 1.5.12 Mc/s. 125-200 metres) in 3 bands. Complete with 7 valves:
3 of 12A6 Osc.' 1625 Biller; 2 of 1625 PA 1625 Mod. VFO or crystal control.
with 4 crystal positions. C/W or R.T. Meters for plate and aerial current.
BRAND NEW internally and unused. but externally store soiled. 27,1916.
Carr. 15/-

R.F. UNITS
RF24. 20-30 Me/s. 5 switched positions 1213
RE26. 50-65 Mc/s. Super slow-motion drive 17/8
RF27. 65-85 Me/s. Super slow-motion drive 22/6
Unboxed, but as new condition. Post 3/6.

MINIATURE RELAYS
G.E.C. sealed, wire end,. 670 ohms. 2 II D makes, M1099 151-
0.E.C. sealed, wire ends. 6;0 ohms. 4 Chayers, platinum, M1092 . 1916
(S.E.0 sealed, wire ends. 5000 ohms. 2 C/overs, platinum, M1052.. 17/6
S.T.C. size 1 5. x fin. 230 ohms. 2 C/overs, double contacts.... 7/6
Siemens High Speed 1K + 1K ohms. 1 C/over 10/6

ALL BRAND NEW AND BOXED.

CHARLES BRITAIN (Radio) LTD.
11 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

MARCONI TF987/1 NOISE GENERATORS. Range
100 Kc/s. to 200 Mc/s. Determines noise factor of
AM and FM receivers. Fully stabilised H.T. supply.
A.C. mains operation. Brand new and in origins
hoses £25.

HICKOCK 1-177 VALVE TESTERS. Cheeks
dynamic mutual conductance, shorts emission,
gas. and noise. For III4, UX15, UX6, UX7,
Octal. Loctal B7G, and Acorn types. Portable
In wooden carrying case 155 x 8 x 55in Wt.
135 lb. BRAND NEW. Complete with instruc-.
[Ion book and valve testing charts. For 117 v.
A.C. 10 gns. Carr. 7/6. Matching auto. trans-
former for 230 v. A.C., 12/8.

FERRANTI TESTMETER TYPE Q. Volts 0 to 30
150, 600 A.C./D.C., with additional 0-3 v. D.0
and 0.15 v A C. ranges; minimum 0 to 7.5, 30, 150
and 750 D.C.: ohms 0-25 K. Accuracy B88 1st
grade 500 ohms per volt. With leads, prods
battery, and instructions. In velvet lined 4 x 7 x 3in.
case. Brand new condition perfect working order
72/6. Post 2/6.

INSULATION TESTERS. " Record" hand
generator type. 0.50 Megrihms at 500 volts
pressure. Complete in leather case 22/19/6.
Post 4/-.

R1155 RECEIVERS. With latest type super slow
notion drive. In good condition and perfect working
inter, re -aligned and air tested. Model " B'
27/19/6. Model " L " (covers trawler and shippin
bands) 812'19/6. Carr. (either) 10/6 Send S.A.E
or details of sets and power units, or 1/3 In

illust rated booklet.

MARCONI LOOP AERIAL type 696 A small,
compact. enclosed loop. On swivel mount with
degree scale. BRAND NEW 69;6. Post 2/6.
Ideal for 81155. etc.

MOVING COIL PHONES. Finest quality Canadian
with chamois car -muffs and leather -covered head
band. With lead and lack plug. Noise excludin
and supremely comfortable 19/6. Post 2/6

INVICTA LOUDSPEAKERS. Good quality 101n.
unit (Impedance 3 ohms). In wooden cabinet
17 x 17 x 6in. Complete with 50f t lead and
jack plug. BRAND NEW. 59/6. Cam. 5(8.

HALLICRAFEER 8IC-24 RECEIVERS. Cover
roe 540 kris. to 44 Mc/s. in 5 hands With separate

handspread tuning, variable selectivity trysts.
filter, B.F.O., " S " meter. noise limiter. etc. Fo
10/230 v. A.C. mains. In perfect working order

and first-class condition. £25. Carr. 10/-
mi F RECEIVER TYPE 1284. Tunes from

10-60 ems. (500-3,000 Me/s). Offered in
working order, complete with handbook. 229/10/-.
A.C. mains power units for above. 85/10/-.

RESISTORS
RESISTORS. Morgan " T " (5 watt) and " R "
(1 watt). Latest types, all BRAND NEW.
100 assorted. 10/-. Post 1/-.
HEAVY DUTY SLIDER RESISTORS. 3 ohms
10 amp., 12/6: 1.25 ohm 20 amp., 12/6: 0.4 ohm
25 amp., HU-. Post, any type, 3/6. 1 ohm
12 amp., 8/6, post 2/,
HEAVY DUTY FIXED RESISTORS. 1 ohm
12 amp., 5/-; 1.61 ohm centre tapped 10 amp, 6/-.
Post, either, 2/-.
PRECISION RESISTORS. 1 Megohm, 1%,
I watt, ire wound. Ex-U.S.A. Brand new.
10/6 per dozen.

TX -SO MODULATOR/POWER UNIT. Supplies
RT 500 v. 200 m/Arnps twice, L.T. 6.5 v. 8 Amps
and bias. Also modulator 3 6C50, 2 807, and
3 FW4/500 Reds. In oak case 24 x 165 x 15in.
Wt. 120 lb. Circuit supplied. TREMENDOUS
BARGAIN. 24/19,6. Carr. 1516 Eng. A Wales.
D.C./A.C. ROTARY CONVERTERS. Input 12
D.C. Output 230 v. 50 cis. A.C. at 135 watts.
Fitted with 0-300 v. A.C.2+in. meter and slider
resistor for voltage adjustment. In stout wooden
carrying case with lid Perfect working order
29/19/6. Carr. 1016

MULLARD C. & R.
BRIDGES. 0.1 ohm
to 10 Megohms in
4 ranges; 10 pFd.
to 10 ni Fd. ID

3 ranges; Calibrate.
Open Bridge and
% ranges. For
100/260 v. A.C.

mains. Tested and
guaranteed
27/10/-. Poe 316.
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MULLARD "3 -3" QUALITY AMPLIFIER
An ideal companion unit to the JASON Tuner. A really first-class 8 -valve 3 -watt Amplifier
giving Hi-Fi quality at a reasonable cost. Mallard's latest circuit. Valve line-up- EF138,
EL84, EZ80, H/duty mains trans. giving extra HT and LT for tuner Unit addition.
Variable treble cut and bass boost controls, sensitivity 100 MV for 3 -watt output. Frequency
response + or - 1 db, 40 c/s to 25 kcx.
Complete amplifier wired and tested with quality sectionalised output transformer to Mullard
specification.
(Less speaker.) Carr. and ins. 4/6. £8781 -
Wired Power 0/put Socket with Additional Smoothing for F.M. Tuner 10/6 extra. Stereo
version now under development.

JASON F.M. TUNER UNIT 87-105 mcls
Designer -Approved Kit of parts to build this modern highly successful unit drilled
chassis and superior type dial. Coils, cans and all quality components, etc., for
only 5 gas., poet free. Set of 4 spec. EF91 or equiv. valves 36/- post free. Illustrated
handbook with full details 2/- post free -free with Kit. 48 -hr. Alignment Service
7/6 and 2/- p. & p. AND NOW -Jason " Mercury" Switched F.M. Tuner, with A.F.C.
Complete kit only 81 gas., plus 2/6 p. & p. Set of 3 x E.F. 80 valves, special price21/-.
NEW JASON FMT2 self -powered Tuner Unit in shelf -mounting ease. Illust. h/book,
full details 2/6. poet free. Complete kit inc. valves, 88/19/6, earr. 3/6.

RECORD PLAYER BARGAINS -New Reduced Prices
SINGLE PLAYERS. 4 -speed BSR (TU9), 92/6; 4 -speed GARRARD (48P), 27/15/,
GARRARD TA/Mk. II De -luxe model, 59/5/-, carr. and ins. 3/6.
AUTOCHANGERS. 4-sp. BSR (UA8), 58/19/6. 4-ep. COLLARO, £711916;
GARRARD (RC121/4D Mk. II) plug-in head, stereo adapted. 10 ens. BSR (LTA12),
latest stereo/monaural model, 10 CMS. All above unite are latest 4 -speed models fitted
lightweight crystal pickup and twin sapphire styli. Complete and ready to use.

FINEST SELECTION AVAILABLE -BRAND NEW GUARANTEED

80 OHM COAX. CABLE
NOW ONLY 8d. YARD

Highest Quality Cable low -lose Poly-
thene Aeraxial semi -air spaced feeder
losses cut 50%. Standard tin. dia.
Stranded core 20 yds , 12/6. carr. I /6.
40 yds. 22/6, car, 2/-. Coax. Plugs 1/-.
Coax. Sockets 1/-. Couplers 1/3. Out-
let Boxes 4/6. BI -B3 Xover Unit 7/6.

VOLUME CONTROLS -5K-2 Megohms,
LONG SPINDLES MIGDET TYPE,
11in. diam. Guar. 1 yr. Famous make.
LOG or LIN Ratios less Sw. 3/-. D.P.
Sue. 419. Twin gang controls Meg. /
Meg. 1 Meg. all less Ow. each 819.

ElectrolyticS All Types New Stock
CAN TYPES

8+8/450 v. 418
8+16/450 v. 5/-
8+18/500 v. 5/6
18+16/450v. 516
32+32/350 v. 5/6
32 +32/275 v. 4/6

8+16/450 v. 5/- 50+50/350 v. 6/6
16450 v. 3/8 801350 v. 6/6
16+16/450 v. 5/6 80+250/275 v.12/6
32/350 v. 4/- 84+1201275 v.11/6
321500 v. 51- 100+200/2759.12/6
32+32/450 v. 6/6 100/270 v. 6/6

Comprehensive range in stock.

BO ED VALVES GUARANTEED
ALL

IR5,1T4 7/6 EABC80 9/6 EMI 8/6
1ST 7/6 EBC41 9/6 MU14 9/6
3S4.3V4 81- ECC84 12/6 1.0084 10/6
524 9/6 ECF80 12/6 FCP80 10/6
6K7 6(6 EcH4210/6 PCL83 12/6
6R8 8/6 EcLso 12/6 PL81 14/8
6Q7 8/6 EF80 10/6 PL82 10/-
6V6 7)6 EPOS 14/6 PL83 11/6
6X4 7/6 EF91 8/6 PY80 9/6
DAF96 9/- EL41 10/6 PY8I 916
DF96 9/- EL84 PY82 8/6
DK96 9/- EY51 12/6 U25 13/6
DL96 9/- EY86 14/6 UF41 10/ -

SPECIAL PRICE PER SET
IRS, 1T4, IS5, or 394 or 3V4, 27/6.
DK96, DF96, DAF96, DL96, 35/-.
6K8, 61C7, 6Q7, 6V6, 504 or 6X5, 35/-.

TUBULAR
25/25 v.50/12 v.1/9
50/50 v. 4/500 v.21-
100/25 v. 2)-
8/450 v. 2/3
8+8/450 v. 4/6

C.R.T. Heater
Isolation Transformers

New improved types -mains
prim. 200/250 v. tapped.

All isolation Transformers now sup-
plied with alternative no boost, plus
25% and plus 50% boost taps at no
extra charge.
2V 2A type 12/6 (P. & P. 1/6)
6.3 V..6 A. type 12/6 (P. 8 P. 1/61
10.5 V..3 A. type 12/8 (P. & P. DM
13 V. .3 A. type 12/6 & P. 1/6)
Other voltages in course of produc-
tion. Small size and tag terminated for
easy fitting.

CONDENSERS -Silver Mica. All pref.
values, 2 pt. to 1,000 pt., 6d. each. Ditto
ceramics 9d. each. Tubulars 450 v. T.C.C.
etc., .001 mfd.-.01 and .1/350 v. 9d. each.
.02-1/500 v. 1/- each. .25 Hunts 1/6 .5
T.C.C. 1/9 .001 6 kv.. 5/6. .001 20 kv.. 9/6.
RESISTORS -FULL RANGE 10 ohms -
10 meghoms 20% w. 3d., w. 5d., 1 w. 6d.,
2 w. 9d., 10% Hi -Stab. w. 5d., w. 7d.,
5% / w. 9d.
1% HI -STAB w. 1/6 (10-100 ohms 2/-)
PRE-SET W/W POTS. T/V Type. 25 ohms -
30K ohms 3/-.
50K-2 Meg. (Carbon Track), 3/,
SPEAKER FRET -Expanded Bream ano-
dised metal 8 x 8in., 2/3; 12 x 8in., 3/-;
12 x 12in., 4/6; 12 x 16in., 6/-; 24 x 121n.,
9/- etc. Prefeered sizes only.
TYGAN FRET (Murphy pattern), 121n. x
12in-, 2/-; 12 x 18in., 3/-; 12 x 24in. 4/-.
etc.
LOUDSPEAKERS -P.M. 3 ohms, nin.
Elae 17/8. 3lin. Goodman. 18/6; Sin.
Rola 17/6. Sin. Elac 18/6; 7 x 41n. Good -
mans Elliptical 18/6; 81n. Role 20/-; 10in.
R. and A., 25/-; 10in. WB-HF1012, 99/9;

Plessey 15 ohms with 6 x 41n. Tweeter
and Cross Over Filter,97/6.
OUTPUT TRANSF.-Quality 111-FI Type
with sectionalised and resistance balanced
primary windings. Super Silcor Lame.
See. 3 and 15 ohms. Primary Imp. to
individual spec. Fully shrouded Stock
Types. Mallard 3.3 37/6; Mallard 8 watt
49/6. Ditto with ultra linear tape, 52/6.
Mullard 5-10 with ultra linear tans, 69/6, etc.

REBUILT TV TUBES -Genuine offer
NEW REDUCED PRICES

New Heater, Cathode and Gun Assembly can be
fitted to all Tubes -Reconditioned virtually as
new. 6 months' full Guarantee to highest standards
-as used by our own Service Dept.

12" fer 14" £7 17" £8.10.0
Part exch. allowance on your old Tube 10/-. Mullard and
Mazda types ex stock. Carr. and Ins. 10/-.

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN
slyE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d

Terms: C.W.O. or C.O.D. post and packing up to f lb. 7d.
ilb. III; 3(5. 1/6; SIb. 2/-; 10/6. 2/9.

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK RD.,THORNTON HEATH, SURREY
Established 1946 Telephone: THO 2188

Hours: 9 a.m.-6 p.m. I p.m. Wednesday.

RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I. (Coventry Street end)

Phone No.: GERrard 3977/8 Grams: "Radiotrade"
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR
TYPES
OF

COMPONENTS

SUPPLIED FROM

STOCK

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS (tubular wire and P.V.C. sheathed). 8 mfd.
450 v., 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x 8 mfd. 450 v. 3/9;
8 x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. 5/-.
BIAS CONDENSERS. 2,500 mfd. 3 v. 3/6; 250 mfd. 25 v. 2/-; 100 mfd.
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/6.
ELECTROLYTIC CONDENSERS. Manufacturers' surplus, in perfect
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd.
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each.
2 mfd. ISO v. Size tin. x I fin. suitable for crossover 1/9 each or 18/- doz.

TRANSISTORS: Junction type Red Spot by well-known manufac-
turers 10/- 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 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

AIR -SPACED TRIMMERS, 5, 10, 15, 25, 50 and 75 or pre-set and
spindle types 2/- each doz. 21/ -
MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 5/ -
per dozen.
200 Assorted Moulded Mica Condensers, popular values 52 10 0
200 Assorted Silver Mica Condensers, popular values 52 10 0
200 Assorted Carbon Resistors, f, f and I watt. Good selection El 10 0
PAXOLIN SHEET. 18 x 4fx Ain. 1/6; 10 x 10 x Ain. 1/6; 20 x 20 x Ain.
3/-; 10 x 10 x 2/-; 20 x 10 x pin. 4/-; minimum P. & Pkg. 1/6.

T.V. TUBES. A limited quantity of 9in. and I 2in. Magnetic T.V.
Tubes, brand new and boxed, by famous maker. Specification: I 2in.
will replace most MAZDA I 2in., 2 v. tubes. Flat face, white fluorescence
triode 1.5 a. heater current, anode voltage 10 kV E8/19/6 including
mask. 9in. Tube, round face, white fluorescence, 4 v. lamp heater,
max. anode volts 7 kV. Price E5/17/6. Both items plus 11/6 carr. &
pkg,

W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watts 3/6.
We carry stocks of resistors from 2 watts to 150 watts W.W. Your
enquiries invited.
HIGH STABILITY RESISTORS. f watt 5% 6d.; watt 5% 9d.;
I watt 54;, 1/-. A few values in 1% and 2% still available.
ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT
GUARANTEE TO STOCK ALL VALUES.
GROMMETS. 1 gross assorted fin. to lin 8/6
WESTECTORS. WX6, WXI2, W4, I/. each per doz. 9/ -
SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust-
able Lamp Holder 2/- each per doz. 21/-
FUSEHOLDERS. 13/Lee L.356 single hole 2/6 each; B/Lee L.I033/C4
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES.

A GIFT FOR THE SERVICE MAN. Brand new in wooden case.
The Weston Model 772 Type 6 super sensitive analyser.
This precision designed 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 range 200,000 ohms. 50 volt range I

megohm, 250 volt range 5 megohms. 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 100 micro amps. or 50 micro amps.
A.G. Volts: 1,000 ohms per volt. Price 512/10/-. Post & Pkg. 7/6.

WEARITE COILS. PA4, PO4, PAS, P05, 1/3 each per doz. 12/'
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.
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng.
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra.
SCREENING CANS for B7G and B9A 6/- per doz.

CO -AXIAL PLUGS, SOCKETS AND CONNECTORS, PYE
TYPE. 10H/3911, 1/6 each; 10H/701, 1/6; 10H/628, 1/6; " Tee "
con. 2/-; F. & E. Type: JS-I-PF 2/- each; JP -I-250 c.c.t. 2/-; 1S-1-BHF
4/6; PL259 DE 4/6. LARGE QUANTITIES AVAILABLE. SPECIAL
PRICES FOR 100 and 1,000 lots.

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

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I
ALL ORDERS FOR LESS THAN E2 ADD POSTAGE

We invite your enquiries for items not listed.
Trade Counter open 9 to 6 Monday to Friday

Also 9 to I Saturday. Callers welcomed.
WHOLESALE MANUFACTURERS' AND EXPORT ENQUIRIES INVITED
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TRADE
ENQU RIES
INVITED

RADIO CLEARANCE LTD.
27, TOTTENHAM COURT RD., LONDON, W.1
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. W. Wire ended.

SINGLES
Capaeity Wkg.

(Mids.) Volts Size* Type
275 5x11 W/51

IC
50
70

200
150
150

5
100

12

1
1
1 460
1 25
1 150
1 260
1 275
1 300
1 350
1 350
12 350
18 375
18 450
16 450
20 6
20 150
20 450
20 460
25 26
25
2.5 3550
30 12
82
82 275
32 275
38 350
40 160
40 360
40 450
50 25
50 50
50 50
50 150
50 250
00 275

All voltages

15
25

150
150
200
250
450
450

15
25

.1
0. 0 10 w

w
T/S

TS
w
T

w
C
W/fil
VOIE1

T/0
-s

W-14
P

21
C

C

T/W
W12
TI8
T/S
W/S
w
5
O
P
T/2
W/2
P
W/81

W/9
W/8
w

Prise

1/6
1/6
11-

1/0

10d
1/.

.

1/6

1/6

1/-
/-

1/6
1

9d.
1/-

1/116

11/-
1/9

6
11-
11-
1/3

131/6
1/
1/99
2/-
2/- 250 2
2/. 250 2
1/6 250 6

1/- 250 15
21-

500
- 400 (Rev)

21
10d.
1/. 500
2/- 500
1/66 500
1/

1/9

600

5000
1000

2/- 5000
1/- 0000
2/-
2/6
1/3
1/3
1/6 844
21/13. 80 ..+-138

2/. +8

26
100

25
6

12
6

Capacity Wire.
(11010.) Volts Size

60 850 11.2
84 276 1.3
84 350 I .3
75 (Rev) 12 1 x 3
75 12 x
80 450 1i.31

100 12
90 350

1112 f
100 25 1 x li
100 25 0 x lf
100 25 1 x 11

100
100

27
250

11 x
0 x 1 21

100 275 1 .8
100 275 11.2
100 275 1x3
100 300 1 x3
100 350 16.x 3
100 300 11 23
150 25 1 2 2
150 150 1 x 3
200 0 0 x 1
200 25 1211
200 35 1 x 16
200 250 11 2 3
200 275 1123
250 8 1 x 2
250 12 1211
250 12 1.11
250 25 f . 2

}x
x11

1.9
11.3
1.5
1 x 11
1 x 2
f xlf
1.2
1 . 2

21x 40
1 . 3
1.2
1x3

11.3

Type
TIS

-8

w/8
TIB
w1S

T/8
W/S
C

0/2
18/2
P

W/9

T
T/E3
C/9

TIS

wiz
C

W/T
C

P

C

C/8
0

5
-8

DOUBLES
275 1.2
350 1 .2 T
450 15 x 10 WIS
450 1 x 2 W/15

Price

2/6

10d-

31-
116

2/6
216
11-
11-
11-
113

10d.
213
219
2/6
2/6
2/9
Si-
4/-
1/ -

1/6

10d.
1/-

10d.
21-
2/6
1)-

1/3
1/-
113
1/
1/6
1/3
11-

10d.
10d.

1/-
10d.
1/3
1/6
1/6

41-
4J-

2
2/6/-
3/-
2/9

Capacity Wkg,
(Mids.) Volts Size'
8+16 450 1x1)

10+10 450 1x2
12+12 275 1.2
12+12 360 1:9
12+24 275 1.2
12+28 275 1.2
18+16 150 1.10
16+16 350 1.2
16+82 275 1 245
16+32 275 1 x2
20+10 450 1x3
20+20 150 1 x2
20+20 450 1.3
24+24 275 1.3
24+24 350 11x2
25+25 300 1.2
80+30 150 5x11
32+16 200 123
32+16 350 1.2
32+32 150 1 x2
32 +32 250 1 x 25
32+32 275 11 x 2
32+32 275 11 x 3
32+32 350 11.2
32+32 350 1.3
82+32 450 10 x 3
32 +32p./rn 350 11 x 2
40+16 260 1 x 3
40+20 150 1 x2
40+40 150 I. 3
40+40 150 1 .3
40+40 275 1103
40+40 300 1 x 21
40+40 450 11.3
50+30 150 1 x2
50+50 25 1x2
50+50 150 1x2
60+50 200 1.3
50+50 250 1002
50+50 275 11.2
50+50 273 10 x 3
50+50 275 11.2
50+50 300 10.2
50+50 300 1.2
60+50 SOO 1 x 3
60 4 100 275 10x3
85.100 250 10 0 3
60+200 275 11 x 41
60+200 275 Id x 40
60+250 276 10 x 45
80+ 300 278 15 x 4
100+85 250 11x3

Type
W/9
W/2

P
C
W/8
W/S

C

NV/8

C

0/21

W/S

wle
0/9
-9
W/2
W12

wis

P
C

P

P
C
P
C

Price
8/8
2/8
2/-
2i6
21-
2/-
1/-
8(-
216
2/6
3/-
1/-
3/9
216

li-
31-
2/-

3
1/6

/6

1/6
2/9
2,9
4/-
3/-
416
3/-
1/6
1/-
11-
11-
219
219
3/-
1/-

1/6
1/6

1/91/6

2/9

2/9
3/-
31-
ar-
4/-
3/9

4
4/-

5161-

316
41-

Crinseity
(Mids.)

100+ 100
100+100
100+200
100+200
100+205
100+200
100 +250
100+300
100*400

Wig.
Volts Size Type

12 1 x 2 P
275 If x3 C

25 1x2 IP
250 11.40 C
275 11 x 45 0
350 2 x 40 C
275 10. 44
275 10.4
275 2 x 41 C

TRIPLES Etc.
8+8+8 360 1 0 2 P
12+12+12 275 1.2
12+24+24 275 1.3
16+8+4 275 1x2P
16+16+16 275 1.2 C
18+32+32 275 1.3
20+ 10+10 950 1102
204 15+ 15 450 1 x 3 -0
20+20+20 250 1.4.2
25+25+25 25 1.2 C/8
30+30+80 275 10 0 2
32:8:8 273 1 x 2 P
32+32+2 275 1122 C
32+32+6 275 1103
32+32+8 380 11 x 2 C
32 32 +16 175 11 x 2
32 +32: 25 275/23 1 2 3 'V

32+32+82 850 11 x 3
32+200+50 275 11.4
32+300+70 275 11.41
40+20+20 300 11.2
40+30+20 160 1.2
40+30+20 275 " 1.3 P
40+40+12 275 11x2
40+404-20 275 11.2
40+40+20 275 1.3 P
40+40+32 275 11 02-1
40 + 1204 70 275 11x4
44+44+6 300 1.3
50+24+24 275 11x2
50+50.6 276 11.3
50+50+10 150 11.2 T
50 - 50+60 350 11.3 P
80+300+30 275 11.45
100+100+50 300 11 x 3
100+200+200 275 11 x 41
100+ 260+ 250 275 2:45
100 .400: 18 275 If 246
100+400+32 275 11 245
200+2504250 275 21 x41 0
40+20+10+10 350 11.2 C

Priee
116
3/6
11-
4/6
6/6

4/64/-

4/6

4,13
2/-
2/3
21-

3/6218

11/6/6
213

2/62/-

3/8
E,;96

4/6
2/6
2/6
2/9

3/6

2163/-

2/9
2/6
2!9

2/32/6

11-
3/8
3/-
3/6
516

4/-
41-
6/6
3/6

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/ -

SENSATIONAL OFFER -LIMITED QUANTITY ONLY
SIX TRANSISTOR PLUS DIODE POCKET SUPERHET

12 Special Features:
 Sensitivity -1 my. for 60 InNV output.
 Power output -450 mW.
 Low consumption -9 ma. (no signal) 18 ma.

mean average signal.
 AF response -25 to 5000 cycles.

This receiver is very sensitive and its performance compares most favourably
with anything obtainable. It embodies the latest design developments together
with the utmost simplicity of construction thereby producing the most amazing
results.

 Waveband coverage -MW and LW -550
kola. to 1500 kc/s.-150 kc/s. to 270 kola.

 Mallard Transistors-OC44, 0045(21, 0071,
0073 (matched pair), 0A70.

 Printed circuit.

 Internal til.Q Ferrite aerial.
 1500 Sin. loudspeaker.
 Push-pull output.
 Completely detailed Instruction manual.
 Easy to build.

CIRCUIT LINE.IIP
Mixer stage -two I.F. stages -Germanium detector -A.'''. driver stage and
Push -Pull output.
All components, excluding cabinet and batteries, supplied at special imlasive
price of 37119/8. Plus 2/6 P.P. All parts sold separately.

MINIATURE BIAS CONDENSERS
25 MFD. 25 v. 50 MFD. l'd v., 50 MFD. 25 v. 11n. x fin.
1/6 each.
25 MFD. 50 v. gin. x liin., 119.

DISC CERAMIC CONDENSERS 500 v. 0/kg.
500 PF., .001 MOD., .0025 MOD., .002 MFG., .003 MFD.,
.005 MFD. 6d. eaoh. .01 MFD. 9d.

VARIABLE GANG CONDENSERS
Twing Gang 20 pF. Ideal for F M. tin. x llin. x En. 21-.
Twin Gang. .0005 MFG. 21in. x 21n. x 151n. Spindle

to.. 41-.
Min. Twin Gang. .0005 MP)). 21in. x 101n. x Ilin

Spindle 1in., 5/6.
Min. Twin Gang. .0005 MFD. 231n. x 1Oin. >5 11in.

Spindle fin. with trimmers, 6/6.
Twin Gang. .0005 MFD. Geared with SM., 3/6.
AM,PM 2 -Gang Condensers, 500+20 pf., 3/6.

SWITCHES ROTARY
Size 1,-"a in. dia. Sin. spindles. Price 2111 each.
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
Moulded Tracks. Diam., lin., 20in. spindles, 5K, 10K,
25K, Linear only. 50K, 100K, 250K, 500K, 131, 25f, Log
or Linear, less switch, 2/6 each. With switch, 4/6.

TV PRESET CONTROLS
Knurled knob and (BA fixing holes. Diana. lln. 5K, 25K,
50K, 100K, 250K, 500K, 201, 1/3 each. 25K, wire wound,
1/6.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS -
SLEEVED -All at 2/3 eaeh.
.1 mid. 12 v., .25 mfd. 15 v., 2-6-8.10 mfds. 3-v., 2.6.8.10-
12.16.30.50 mfds. 0 v., 1 mfd. 10 v., 80 raids. 12 v., 2-8
odds., 15 v., 8 mfds., 16 mkt... 80 v., 2 mfds. 70 v.

SUE MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 970 Kam plus Oscillator coil.

As specified for Mallard circuits 23/6 complete.
As specified for Mazda Circuits. 23/6 complete.

TRANSISTOR GANG CONDENSERS
with Intermediate screen as specified for MILLARD
Transistor circuit. 9/6.
As above with switch for L.W. preselectIon, 11/-.

SUB MINIATURE CARBON POTS
1K, 2K, OK, 50E, 220K, 330K, 151. 21. each. 5M, with
switch, 4/6.5K, 1/6, 500K preset 1/-. 111 Transistor Pots,
2/-. 6K Transistor Pots, 1.43.
SUB MINIATURE METALLISED PAPER CONDENSERS

x tin. 100 V. working.
.005 MFG., .0022 MFD., .002 MFG., .001 MFD., ftd. each.
.01 mec...02 MFG. Price 9d. each. .04 MOD. 104.

WIMA TROPIDUR PAPER CONDENSERS
Sundt, non -Inductive, insulated, high-grade capacitors,
500 v. working, 680 pf., 1,000 pf., 1,500 pf., 2,200 pf., 74.
each. 3,200 pr., 8d. 5.000 pf., 6,800 pf., .01 mfd., .012 mid.
9d. each. .022 mfd.. 104. .05 mfd., 11d. .1 mid. 1'2.
.1 mid. 250 v. 1/1. .25 mfd. 1/6. mfd. 1/9.

VALVE HOLDERS
4 pin Brit. Pax. 2d. 4 pin 1/X. Amp. 7d. 5 pin Brit. Pax.
2d. 7 pin Brit. Pax. 34. 7 pin Brit. Amp. 4d. hit. Octal
Pax. 3d. Mazda Octal Pax. 3d. Loofa]. Amp. 64. B76
Pax. 64. B70 P.T.F.E. 6d. B761 Cer. with saddle and
valve retaining spring 1/-. BSA Pax. 44. BSA Amp.
BOA Cer. 84. BSA Pax. 6d. BOA Amp. 8d. BSA Amp.
with skirt 104. BOA Cer. 104. BOA Cer. with saddle
and valve retaining spring if-. BOA ceramic with skirt 1/-
BOA printed circuit V-. BOA Valve Cane 6d.

TRANSFORMERS
Audio Output Types. 4,520() to 30, 5,0006 to 30. 2/6
each, 4,0000 to 30, 3/6, 10,0000 to 00, 3/9. 13 000Q
to 20, 4/,
Low Voltage Type,. Universal Charging with tapped primar
les 3.5 v.-9 v.-17 v. outputs 2 amps., 11/6: 4 amps., 14/6.
Universal CRT Boosters with tapped primaries 2 v..0.3 v.
13 v., 22% boost all taps 10/6. Filament transformers,
centre tapped, 6.3 v. output. 1.5 amps., 5/9; 3 amps.,
9/6.
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W /MODS
EST. ELECTRONIC BARGAINS BY MAIL
1921 QUANTITIES AVAILABLE  CALLERS WELCOMEg r

METERS
F.S.O.

60 Microamps
100 Microamps
500 Microamps
500 Microamps

1 Milliamps
1 Milliamps
5 Milliamps

30 Milliamps
100 Milliamps
200 Milliamps
250 Milliamps
600 Milliamps

6 Amperes D.C.

GUARANTEED
Size Type Price
2fin. MC/FR 70/-
31in. MC/FR 70/-
2in. MC/FR 25/-
2/in. MC/FR 37/6
2in. MC/FS 27/6
21in. MC/FR 35/-
2in. MC/FR 17/6
21in. MC/FR 12/6
2fin. MC/FR 12/6
21in. MC/FR 12/6
21in. MC/FR 12/6
31in. MI/FR 30/-
2/in. MI/FR 17/6

5 Amperes 2in. MC/FS 27/6
15 Amperes 2in. MC/FR 10/6
25 Amperes D.C. 2/in. MI/FR 7/6

60-0-50 Amp. 2m. 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

Postage 1/6 extra for above meters.
CROSS POINTER METERS. With 2 separate
100 microamp movements. 22/-. Post 2/-.
CATHODE RAY TUBES 2AP1. 25/-. Post 2/6.
CATHODE RAY TUBES 139A. 35/-. Post 3/-.
CATHODE RAY TUBES 5I3P1. 55/-. Post 3/6.
TRANSMITTER TUBE 212E. 70/-. Post 3/6.
BULGIN TEST -PRODS, red and black retracting
points with replaceable fuses, flex and spade
terminals. 5/6. Post 8d.

RELAYS P.O. TYPE 3000
BUILT TO YOUR SPECIFICATION

QUICK DELIVERY, KEEN PRICES
CONTACTS UP TO 8 CHANGEOVER

MINIATURE RELAYS
Siemens High Speed. Sealed.

2.2 0+ 2.20 1 CO H96A
won+ 500 01CO HOOD

1700 0+1700 S2 1 c O HOOF
B.T.C. Sealed

70051 2C0 4184GD
25000 1. make HD 4186EE
2700 0 2 C 0 4184GE

G.E.C. Sealed.
180 n 2 make 2 break M1087
870 0 4 C 0 Ml092

2500 0 1 Co MI022
5000 0 2 C 0 M1052

15/6
22/6
25/-

19/6
22/6
21/6

19/6
21/6
22/6
25/ -

SWITCHES. 1 hole fix-
ing, 3 amp. 250 volt.
Single pole changeover,
/6 each. 12/- doz.

S37/10/- per 1,000.
RACKS -POST OFFICE STANDARD. Ott. high
with U -channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.

ROTARY CONVERTERS
Input 12 volt D.C. Output 230 volts A.C.,
50 cycles, 135 watts. In fitted case with
variable resistance, 0/800 voltmeter, mains
switch. The ideal Job for television where
A.C. mains are not available. £10. Carriage
15/-. Special Connectors 6/- pair.
GENERATORS ONLY 12 volt or 24 volt
£8/10/-. Carr. 7/6.

SOLENOIDS. 12 volt D.C. with 3/in. lever
Ideal for remote control, model railways, etc
5/- each. Post 1/6. 26 in unit, S4/6/8.
NIFE BATTERY. Nickel cadmium. 6 volt
75 amp. crated and connected. Alkaline filled
Brand new. £7/10/-. Carr. 15/-.

LOUDSPEAKERS
Elac 5in. round 15/6. Yost 1/6.
Axiom 150 Cone 12m. 15 watts, 15 ohms. Fully
Dustproof. £7119/6. Post 7/6.
Pye 10in. Portable 3 ohms. 50/-. Carr. 7/6.

JACK PLUGS. Cylindrical
bakelite screw -on cover Orir"*"/
2 contact. 2/6. Post 6d.
SOCKETS. One hole fixing for above. 3.'6. re4 lid.
Per dozen pairs 501- post 1/6.

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 volts and 05 volts A.G.
OUTPUT INFINITELY VARIABLE

0-230 volts and 0-270 volts. 9 amperes.
Bench or panel mounting, £15. Carr. 12/6.

TERMINAL BLOCKS. 2 -way
fully protected. No. 5C/430.
4/- doz. or box of 50 for 16/-,
3 -way 6/- doz., 50 for 22/6,
post 1/6.

19 LANDSDOWNE ROAD  CROYDON  SURREY  CRO 0839

One of the most important
books on television

TELEVISION RECEIVING

EQUIPMENT 4TH EDITION

by W. T. Cocking M.I.E.E.

The book deals comprehensively with television
receiving equipment and gives many practical
details and design data. It assumes that the
reader will have a fair knowledge of sound radio
technique, and while the treatment is largely
non -mathematical formula: useful to the designer
have been collected in appendices

30s net by post 31s 9d 454 pp illust
from leading booksellers
Published for "Wireless World" by

Iliffe & Sons Ltd Dorset House Stamford St London S.E.1

INSTRUMENT WIRES
AND INSULATING MATERIALS
ENAMELLED, SILK and COTTON covered Coppe-
Wires, Single or Stranded, also Tinn.d, Paper.
Asbestos and Plastic Westof,ex coverer,
RESISTANCE WIRES, LITZ WIRES.
MICA, MICANITE and
BAKELITE in all terms. Heat
Resisting Boards. Canvasite for
Silent Gears. Oil Cloth, Silk and
Paper. Slot Insulations. Insulat-
ing Varnishes. Varnished Fabric.
and Plastic Sleeving. Moulded
and Machined Pieces, etc.

WEST INSULATING COMPANY LTD. Telephone:
2 Abbey Orchard Street, Westminster, S.W.I. Abbey 2814 & 7352

LYONS RADIO LTD.
I.F.F. UNITS. Contain a wealth of usefui components including relays, 10 valves
(6-68H7. 2-7193. 2-61161 and a rotary covnerter rated at 18 v. D.C. Input for
480 v. D.C. output. With 12 v. input. the output is of the order of 250 v. D.C. at
80 etA. One end of converter Is fitted with blower tan. A gear box to other end.
Both easily removed. if desired. The convertor can also be operated from 6 v. D.C.
Two driving shafts protrude from the gear hoz and rotate at approx. 4 and 16 r.p.m.
for 12 v. input and about half this speed for 6 v. input. An especially good buy for
experimenter and model maker. PRICE ONLY 2713. carriage 2/-.
L.T. TRANSFORMER SPECIALS, Type MT. Pri. 200/250 v. 60 c.o.s. Sec.: 30 v.
at 2 A., tapped at 3, 4, 5, 6, 8, 9, 10. 12, 15, IS, 20 and 24 v. All connections clearly
marked. Brand new and guaranteed. PRICE ONLY 22!6, post 21.. Type 181.
Pri. 180/230 v. 60 a.p.a. Sec. 4.2 v. twine at 10 A. Ex -Govt., as new. PRICE ONLY

17E1CPIE6TI RPost 3/6R UNITS TYPE SE.8. Power units designed for mains operation of such
Installations as the SCR.522. TR1430. etc. Input 2001260 v. 60 e.p.s. Mains output:
300 v. at 200 mA. (H.T.). 150 v. at 20 mA. (grid bias) and 13 v at 5 A., all fully
smoothed D.C. Very strongly made, fitted with gate switch, starter relay. etc.
and circuit diagram. Selenium rectifiers employed throughout for rectification.
Site 20 0 13i r llin. Weight approx 90 lb. to good condition. PRICE ONLY
28117/3, carriage 19/6.

BARGAINS and VALVE LISTS now available. Stamped addressed envelope, please.

3 GOLDHAWK ROAD (Dept. M.W.), SHEPHERD'S BUSH,
LONDON, W.12 Telephone: Shepherd's Bush 1729
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Visit the City's new acoustically .design

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS

AMPLIFIERS BY: V.H.F. TUNERS BY: HI -F1 SPEAKERS BY:
VERDIK GOODSELL ARMSTRONG T.S.L. GOODMAN W.B.
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L.
ROGERS LEAK QUAD GOODSELL WHARFEDALE G.E.C.
DULCI W.B., etc. ROGERS, etc. LORENZ, etc.

HURRY ! NOW COMING TO
THE END OF THIS WONDERFUL OFFER

DUE TO CANCELLED EXPORT ORDER

10 WATT

PUSH-

PULL

ULTRA

LINEAR

FEEDBACK

ORIGINAL
MANUFACTURER'S

PRICE

20 GNS.
LIMITED
NUMBER
ONLY AT
£14.19.6

Complete
Post & Pkg. 7/6
Fully guaranteed

AMPLIFIER AND;
PRE -AMPLIFIES

beautifully finished in Grey -Green Stove Enamel.
Provision for tuner, bass and treble, 5 -position
selector for radio, mic., tape, LP and std. records.

LOOK AT THIS AMAZING OFFER
Easy to build 6 tran-
sistor and diode pocket
superhet. Long and
med. wave bands; Prin-
ted circuit; matched
Mullard transistors ;

built-in HiQ Ferrite
Aerial; P/pull output;
circuit and point to

ALL COMPONENTS
COMPLETE

LESS CABINET
AND BATTERIES
AT THE SPECIAL

PR CE OF
£7. 19.6

Post & Pkg. 2/6.
All parts sold

point layout diagrams. separately.
Circuit Line Up: Mixer stage. 2-I.F. stages,
Germanium detector, A.F. driver and p/pull
output stages, 3in. loudspeaker.

LIMITED NUMBER
SPECIAL OFFER

For the Hi-Fi enthusiast-Collaro 4 -speed trans-
cription motor and p/up using the new TX88
Studio cartridge. Brand new. List price 09/101-.
OUR PRICE E16/19/6.

STOP PRESS. Limited number of Brennell
Tape Heads, erase and play record, 49/6
per pair. Post & Pkg. 1/6.

LIMITED NUMBER AVAILABLE
BRAND NEW AND GUARANTEED

The Famous COLLARO Mk. 3 Tran-
scriptor Tape Deck. Twin track, 2 record/
playback, 2 erase heads on 2 levels, pause
control, digital counter, 3 speeds, 2 bal-
anced motors of low wattage input. IS gns.
WHILE STOCKS LAST. Crating and
carr. 17/6.
Build yourself a HI-FI TAPE RECORDER.
The Collaro pre -amp and bias oscillator com-
plete with power pack for the above deck,
with instructions. Price E12/19/6. Post and
pkg. 7/6.
The above two items at a special price of L28/10/ -
Carr. and pkg. 22/6 the two units.
The Linear Tape Deck Amplifier with
power pack and oscillator incorporated.
Switched for 31, 71 and 15in. per sec. Suitable
for the Mk. 3 Deck. 12 gns. only. Post and
pkg. 3/6.

THREE ASTOUNDING T.V. TUBE OFFERS
All brand new in famous maker's cartons.
(I) I7in. rectangular aluminized
6.3 HTRS. .3A current; max.
anode voltage 16 kV.
Usual price 117/54.
OUR PRICE E9/19/6. Crating
and Carr. 15/,
(2) Ferranti T12/44 and T12/549 I2in. mag-
netic white fluorescence; 4 v. heater; max.
anode 10 kV. As used in many T.V. receivers.
Original price £17/5/-. OUR PRICE E4/1916.
Crating and Carr. 12/6.
(3) Ferranti 9in. Tube round white fluores-
cence, 4 v. heater, max. anode voltage 7 kV.
OUR PRICE E2/19/6. Crating and Carr. 11/6.

AUTOCHANGERS AT BARGAIN PRICES
Collaro Conquest 4 -speed autochanger incor-
porating auto and manual control. Complete
with Studio crystal pick-up and sapphire stylus.
OUR PRICE E7/19/6, plus 5/- post.
B.S.R. UA8 4 -speed mixer autochanger, manual
and autochanger with latest Ful-Fi cartridge.
E6/19/6, post and pkg. 5/5. Can be altered for
stereo.
4 -speed Collaro 4/546 single player with Studio
c/over pick-up. OUR PRICE E6/19/6. Post and
pkg. 3/6.
Collaro Junior 4 -speed motor and t/table with
Acos crystal t/over cartridge featherweight p/up.
OUR PRICE 89/6 complete. Post and pkg. 3/6.
B.S.R. TU9, 4 -speed motor and table with Ful-Fi
tiover cartridge. NOW L4/10/-. Post and pkg.
3/6.
JUST ARRIVED -New Garrard 4HF. 4 -
speed Hi-Fi motor and t/table with new GC8
cartridge. £19/7/6 plus 5/- post and pkg.
As above, using stereo cartridge, E19/17/6, plus
5/- post and pkg.
NOW IN STOCK IN LIMITED QUANTITY
-B.S.R. UAI2 Stereo Autochanger, Collaro
Stereo Autochanger and Garrard 121 Stereo
Autochanger.

Eleclroic (FLEET ST.)

STEREO
NOW IN STOCK AND DEMONSTRATING

Rogers Stereo Control Unit, designed to
match RD Junior Units, Price E18/10]-.
Jason JSA Stereo Amplifier, 4 w., E23/151-.
Jason,12-10 Stereo Amplifier, 10 w., E37/10/..
Amplion Stereo Compact Amplifier, beauti-
fully designed, 4 w. In silver-grey case. 13}
gns.
Dulci Stereo 2 pre -amp., 9 gns.
Dulci Stereo 8 pre -amp., 22 gns.
Dulci Stereo SP44 amplifier, 12 gns.
Leak Stereo 20 pre -amp., 29 gns.
Leak Point I Stereo pre -amp., 20 gns.
Elpico stereo compact amplifier. 15 gns.
Armstrong stereo 12 radiogram chassis,
6 w. each channel, FM, p/pull, L. and M.
bands, tape record and playback for stereo
and monaural. E37/16/-.

ANOTHER SNIP OFFER
SLIGHTLY SOILED

AT THE
LOW PRICE

29/6
and 4/ -

post and packing.
Surplus to manufactur-
ers' requirements, well
made 2 - tone colour

portable player cabinets, will take non -auto
player. Amplifier and 4in. or 5in. speaker.

THE ALFA MULTI -RANGE
POCKET METER

IDEAL FOR ROVING SERVICE MAN.
Resistance ranges:
0-20K ohms. 0-2 Meg ohms.
Voltage ranges:
0-6 v. D.C., 0-12 v. D.C., 0-60 v.
D.C., 0-300 v. D.C., 0-1,200 v.
D.C., 0-6 v. A.C., 0-12 v. A.C.
(23 DB), 0-60 v. A.C. (37 DB),
0-300 v. A.G., 0-1,200 v. A.C.
Current ranges:
0-300 V.A.-D.C., 0-30 MA.-D.C.,
0-300 MA.-D.C., complete with
test leads £6/19/6 and batts. Post and packing 3/6.

MULLARD LIMITS°
Electronics (Fleet St.) Limited of 152/3 Fleet
Street, London, E.C.4, hereby apologise to
Mullard Limited for having advertised in
" Wireless World " and offered for sale
under the name " Mullard " certain ampli-
fying equipment not manufactured by Mallard
Limited, in infringement of Mallard Limited's
registered trade marks and have given an
undertaking, inter alia, to destroy all infring.
ing equipment in their possession or under
their control and not, in future, to infringe
the said trade marks.

DEPT. B,
152/3 FLEET ST., LONDON, E.C.4.

Telephone: FLE 2833

Business hours: weekdays 9-6. Saturdays 9-1.
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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 : LANgham 7391/2 Hours of Business 9-6 Mon. -Fri.
Callers welcome. Terms : Cash with order or C.O.D.

POST OFFICE
RELAYS

TYPE 3,000
Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes. 3/- each.
Armatures, 9d. each.
Adjustable, 1/3 each.
Spindles, 1/- each.

Top Plates. 3d. each.
Bottom Plates, 3d.

each.
Armatures Screws,

adjustable,4d. each

Fixing Screws, (with
insulator), 2d. each.

Buffer Blocks 6d,
each.

BUILD UPS CONTACTS
Silver Platinum

I. 1/3 4/-

COIL VALUES
Single Twin

Up to 100 Ohms 3/- 5)-
2. C/O 2/6 8/- 500 ,. 4/- 6/-
3. C/O 3/6 12/- I ,000 5/- 7/-
4. C/O 4/6 16f- .. 5 .000 6/6 8/6
6. C/O 6/6 24/-  10 ,000 9/- 14/6
8. / 8/6 32/- ., 20 ,000 ,, 14/- 17/6
Other build ups to order all ., 40 ,000 ,. 16f. 20/-
types of relays built to your 80 ,000 20/- -
specification. 'Slugged coils extra.

SIEMEN'S HIGH SPEED C/O RELAYS
250+250 Ohm Twin Coils 6/6 1,000+1,000
850 +850 8/6 1,700+1,700

Postage and packing on all extra.
11

10/6
17/6

ROTARY TRANSFORMERS
Delivery ex stock. Quotations on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 125 mA.

H.T. 32
Input 11.5
Output 490
v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS AND
LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS
Made by DELCO.

TYPE I 27/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output; 500 v., 26 mA.
output.
Type 2. 12 v. input, 275 v.,
110 mA. output; 500 v., 50
mA. output.
Both types dual output.
MADE IN U.S.A. DYNAMOTOR

ROTARY TRANSFORMER
NEW & BOXED

D.C. input 27 v. Output 285 v.
at 75 mA., 37/6. D.C. input 12

v. Output 250 v. at 50 mA. 47/6.
Postage and Packing on each.

UNREPEATABLE OFFER LESS
THAN HALF MANUFACTURER'S

COST
Brand new single phase motor suitable
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 203.233 v. SIn. oz. torque. 1,403
r.p,m. Capacitor start. Weight 441b.
Length overall Sin., spindle both ends.
in. x +,n., /in. x tin. Price, incl. P.P.

and capacitor, 55/..

STEREO £7.7.0
Independent twin channel amplifier with excess of 3 watts per

channel.
Concentric volume control (optimum balance arranged immediately

without additional knobs).
Choice of volume and tone controls separately fixed or integral

with chassis and having continental styled knobs (brown and
gold).

Stoved grey or blue hammer chassis 91in. x 5iin, x 6in.
Input suiting most modern crystals; output matching 3 ohm speaker

each channel.
For operation on AC mains 200/250 v.

E.K.E.
BROTHERTON, KNOTTINGLEY, YORKS.
If in difficulty obtainable direct from Manufacturers, carriage 3/6.

Don't despair -let

DONVIN repair

48 HOUR REPAIR sEjO10E
For the repair of that
broken or damaged instru-
ment call in the Donvin

Repair Crash ' Service and
(subject to inspection) it can be
put in sound working order and
returned to you in 48 hours.
All types -any make. Quota-
tions by 'phone or wire if
necessary.

DONVIN INSTRUMENTS LTD.
Midland Terr., Victoria Rd., London, N.W.I0. ELGAR 7871

(r)

1010NIVIIIN

MIDLAND INSTRUMENT CO.
HUGHES MOTORS, shunt wound 12 v. 11 amp.,

new, unused, 1.0/., post 118. Ditto fitted re-
duction gear, giving a final drive lain shaft) of )
soeed 5,000 r.p.m.. reversing, size 31in. long,
ifin. dia., 1(n. shaft weight 20 oz., a very
superior motor design for anti -radar equipment,

either 320 or 1150 rp.m., state which required,
12/6. post 1/9.
CHASSIS. U.S. manufacture, all aluminium, 121 x8 x 51in., complete with top cover,
some items have been removed, remaining are: -25 Amphenol midget ceramic B70.
type vjholders, complete with cans, over 70 colour coded 5% resistors, also many
ceramIcons and other condo., trimmers, paddere fixed and variable inductances, trans-
former, v/control, etc., new, unused, bargain, 10/-, poet 3/6.
TELEPHONE SETS. consist of two combined microphone and receivers which, when
wired up by ordinary twin ilex. provide perfect 2 -way communication, excellent results
at 1 mile range have been reported, self .energised, no battery required, set complete
new unused, 7/6, post 113: suitable twin 14136 p.v.c. up to 300ft. lengths at ld. per ft.
supplied, postage each 20ft. lies 3d. extra.
CAMERA CONTROLS TYPE 95. Fitted with the popular small motor actuating the
repeating exposure timer mechanism, with variable setting control knob, red and
green indicators, complete with lamps, also solenoid start switch, etc., in grey finish
metal ease size 8 x41 x tin. New, unused contained in usual wood instrument case,
fraction of original cost. 20/s. post 3/..

Many other Bargains; send stamoed addressed envelope for lists
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel : HAR 1308
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RCA AR 88 RECEIVERS. Re -con-
ditioned and in perfect working order.
" LF " Model, covers 75-140 kcs. and
1.2-30 mcs., ONLY MI. " D " Model.
covers 500 kcs.-31 mcs., ONLY 655
(Carriage etc., 25/-).
POWER UNITS TYPE 234: Primary
200/250 v. 50 cycles. Outputs of 250 v.
100 mA.. and 6.3 v.4 amps. Fitted double
smoothing. For normal rack mounting
(or bench use) having grey front panel
size I9in. x 7in. BRAND NEW.
ONLY 59/6 (carriage etc., 7/6).
H.R.O. MAINS POWER UNITS:
Input 115/230 v. A.C. Output 230 v. 75
mA., and 6.2 v. 3.5 Amps. Complete
in black crackled case. ONLY 69/6
(carriage 3/6).
SPRAGUE CONDENSERS. Metal
cased, wire ends. New, .01 mfd.
1,000 v., and .1 mfd. 500 v. 7/6 dozen.
Special quotes for quantities.
MAINS TRANSFORMERS. Normal.
Primaries 250-0-250 v. 80 mA. 6.3 v.
3 a., 4 v. 4 a. 0.4-5 v. 2 a., 20/-; 350-0-
350 v. 80 mA., 6.3 v. 3.5 a., 4 v. 4 a.,
0-4-5 v. 2 a., 20/-; 0-30 v. 2 a., tapped '
to give 13 different voltages, 20/,
0/P. TRANSFORMER 5/,
ENT TRANSFORMERS. 5.5 kV.
(Rect.) with 2 v. I a.. 79/6. 7 kV.
(Rect.) with 2 v. 1 a., 89/6. 2.5 kV.
(Rect.) with 2-0.2 v. 1.1 a., 2-0-2 v.
2 a. (for VCR 97 tube etc.), 42/6
(postage 2/-- per trans.)

AVOMETER MODEL 40
Just purchased from the Ministry of Supply, these famous A.C./D.C. Test Meters are a
" snip " for anyone requiring a First -Grade Instrument. The overall size is 71in. x filin.
x 31in., indication being given on a 5in. Mirror Scale. Thoroughly overhauled and complete
with heavy Leather Carrying Case, Batteries and Instructions. Provides 40 ranges of Current,
Voltage and Resistance, as follows:

D.C. Voltage A.C. Voltage D.C. Current A.G. Current
60 mV 6 V. 3 mA. 6 mA

120 mV. 12 V. 6 mA. 12 mA. -
600 mV. 60 V. 12 mA. 60 mA.
1.2 V. 120 V. 60 mA. 120 mA.
6 V. 240 V. 120 mA. 600 mA.
12 V. 480 V. 600 mA. 1.2 A.
60 V. 600 V. 1.2 A. 6 A.

120 V. 1200 V. 6 A. 12 A.
240 V. 12 A.
480 V.
600 V.
1200 V.

ONLY E10.19.6 Carriage, etc. 5/6.

COMMUNICATIONS RECEIVER R.1155
The famous Bomber Command Receiver known the world over to be
supreme In Its class. Covers 5 wave ranges: 18.5-7.5 moe., 7.5-3.0 mos.
1,500.600 kcs., 500-200 kes., 200.75 ken., and is easily and simply adapted
for normal mains use, full details being supplied. All sets thoroughly
tested and in perfect working order before despatch, and on demonstration
to callers. Fitted with latest type Super Slow Motion tuning assembly.
Have had some use, but are in excellent condition. ONLY 87/1.918.
A.C. MAINS POWER PACK OUTPUT STAGE. in black metal case to
match receiver, enabling it to be operated immediately by just plugging in,
without any modification. With built-in 6)/n. P.M. Speaker £51101-. or
De Luxe version with Sin. speaker 26/10/-.
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK
TOGETHER. Send S.A.E. for illustrated leaflet, or 1/3 for 14 page booklet
which gives technical information. circuits etc., and is supplied free with
each receiver. Add carriage, 10/6 for Receiver, 5;- for Power Pack.

F.S.D.
25 microamps D.C.
25 microamps D.0
50 microamps D.C.
50 mleroamps D.C.

1 mA. D.C.
1 mA. D.C.
1 mA. D.C.

150 mA. D.C.
200 mA. D.C.
20 amps. D.C.
40 amps. D.C.

15,0.15 amps. D.C.
300 volts A.C.
500 volts A.C.

METERS
SIZE AND TYPE PRICE

'2)in. Flush circular 6919
211n. Proj. circular 59/6
2Iin. Flush circular 59/8
Shin. Flush circular 80;
Sin. Flush square 22/6
21In. Flush circular

E5'nin. Flush circular
2in. Flush square 7 6
21In. Flush circular 12'8
tin. Proj. circular 7/6
2in. Prof. circular 7/6
31in. Flush square 25'-
21in. Flush circular 25/
2)in. Flush circular 25 -

HETERODYNE FREQUENCY METERS
TYPE LM14

Designed and built to United States
Navy specification, these Crystal
Controlled instruments combine all
the advantages of the well known
BC.221 Frequency Meter, plus many
additional features which increase
their usefulness.
* Frequency range 125-20,000 kc/s.

in 2 bands.
* Accuracy better than .02% in

125-2,000 kc/s. band, and better
than .01% in 2,000-20,000 kc/s.
band.

* Voltage stabilisation circuit en-
sures accuracy not affected by
power supply fluctuation.

* Separate power switches allow standby filament operation without
HT supply.

* Modulation switch enables instrument to be used as a Signal
Generator.

* Has corrector for WWV.
* Supplied with removable shock protection mounting.
* Size only 81in. x 8in. x 8Iin. Weight 11+1b.
* Brand New and Unused. Further details on application.

Resistance
1,000 Ohms.

10,000 Ohms
100,000 Ohms

AMERICAN RECEIVER R45/ARR7
Has 6 switched Bands covering 550
kcs.-42 mcs. Valve line up 4 of
6SK7, 2 of 6SA7, I ea. 6H6, 6SQ7,
615, 6BA7, 6V6GT, OD3/VR150, 2
stages of RF & 2 of IF. Controls include
"S" Meter, RF Gain, BFO, Audio
Gain, Pitch, Automatic Noise Limiter,
AVC, Phasing, and Selectivity Control
for Xtal or IF Adjustment to " Broad -
Medium -Sharp," Output to Phones,
but more than ample for Speaker.
Exceedingly fine Vernier Tuning, with
directly calibrated dial of tremendous
scale length. Also incorporates 24 v.
Motor for driving unique pre-set
Tuning Device. Power Supply required
6 v. & 250 v. D.C. Size 10fin. x x
20in. BRAND NEW AND UNUSED.
ONLY 642/10/- (carriage etc., 201-).
R1155 SUPER SLOW MOTION
TUNING ASSEMBLY. As used on
all late model 1155. Easily fitted to
" A " sets etc. ONLY 12/6.
ROLA 6fin. P.M. SPEAKER.
Mounted in grey crackled metal
cabinet 9 x 9 x &lin., and with volume
control. BRAND NEW AND UN-
USED. ONLY 27/6.
MAINS ISOLATING TRANS-
FORMER. Manufactured by Vor-
texion. Fully shrouded. Will pro-
vide true I : 1 Ratio from nominal
230 v. Primary. Rated at 100 watts.
BRAND NEW. ONLY 22/6 (post 2/6).
6 v. VIBRATOR PACKS. Output
approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete ONLY 12/6,

AMPLIFIER N24

Manufactured for the Admiralty in 1952 by Burndept this utilises 4 valves I each
5Z40, 6V6G, 6.170, 6J5G, and high quality components such as " C " Core TranK-
formers and Block Paper Smoothing Condensers. Has A.O. Mains Pack for noniinal
110/230 volts. Provision for 600 ohms or High Impedance Input, and has Output
to 600 ohm Line. For normal use only requires changing Output Transformer. Can
be used for Speech or Music. giving High Quality Reproduction. Output approxi-
mately 4 watts. Enclosed In metal ease and designed for Standard 19in. Rack
Mounting, having grey front panel nice 191n. x 71n. with Chromium Handles. All
connections to rear panel, front having " On/Off " Switch, Gain Control, Indicator
Light, Fume and Valves Inspection Panel. BRAND NEW IN MAKERS' PACKING.
ONLY £4/9/13 (carriage 10/61.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1 Phone: TERMINUS 7937
Open until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross



148 WIRELESS WORLD JUNE, 1959

Now ... in your own home, LEARN
NO PREVIOUS

TECHNICAL

EXPERIENCE
NEEDED !

pRACTICAL

WP16ENTSO 01-
&INCLUDING

TO

GIVES YOU 4 R,E

LABORP:T°it.,
TRAINING

Practical Radio
Radio & Television

Servicing
Practical Electronics
Electronics Engineering
Automation
Basic Practical and Theo-
retic Courses for begin-
ners in Radio, T.V., Elec-
tronics, etc.
A.M.Brit.I.R.E.
City & Guilds Radio
Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
"NO PASS-NO FEE"

Full details of the Courses, Practical
Equipment, convenient monthly pay-
ments, our Employment and Advisory
Depts. and much other helpful infor-
mation is given in our Guide to
Careers in Electronics. Write for
your copy today. There is no obliga-
tion and the book will be sent to you
quite free of charge.

RAIA& VOLOVUOCCAZI
Q=3611100 T R 0 N COO"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

Radio, Television and Electronics provide a new and exciting fie d 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 lust what is needed and the quickest way to get you ready for
one of the ever-growing number tai 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 FREE BOOK - POST NOW !
NOPASS-NO FEE Please send me a free copy of your ' Guide to

Careers in Electronics"

NAME

 ADDRESS

II ',tibiae! or Exam of Interest

SI 11 WIN 11 II II MI 11 11 11 11 11 MI II OM

EM./. /AIST/TUTES
SCHOOL OF ELECTRONICS

The Specialist Electronics Division of the British Institute o Engineering Technology.
(Dept. SE/22) COLLEGE HOUSE, 29-31 WRIGHT'S LANE, KENSINGTON, LONDON, W.8.

CONDENSERS
AR88 FILTER PACK. 3 x 4 m141., 500 v. (new), 25/- each. P.P. WA
BLOCK PAPER CONDENSERS
0.25 mid., 2 kv. wkg., 216 each. 1
mfd., 406 v. wkg.. 243 each. 1 add.

kv. wkg., 3/6 each. 2 mid., 600 v.
wkg., 4/ each. 3 mid.. 400 v. wkg.,
4 each. 4 mid., 400 v. wag., 4'6
each. 4 mid. 1 kv. wkg.. 54 each.
6 mid., 900 v. wkg.. 54 each. 8
mid., 1,200 v. wkg.. nig each. 0.1
mid. 4 kv. wkg., 4)6 each. 0.5 mid.,
5 kv. wkg., 7/ each. 0.5 mid.. 2 kv.

gig each. 9 mid., 750
3/. each, 2 mid., 400 v wkg..

each. 2 mid., 1.5 Itv. wkg., 4/6 each
3 mid., 400 v. A.O. wkg.. 51 each. 4
mfd., 600 v. wkg.. 5,- each, 4 mfd.,
2 kv. wkg.. 616 each. I odd., 500 v.
wkg., 4/9 each. to mid., 440 v A.C.
wkg., 12'6 each. 00 mid., 300 volts

22,6 each. P.P. 3/6.
VISCONOL TYPES, 10 mid., 3 kr. wkg.,
251- each. 10 mid., 1.5 kv., 15/- each.
6 mid., 1 kv., 1E16 each. 8 mid.. 2.5 kv.
wits., 22/6 each. 2 mfd., 1 kv. wkg., 8/.
each.

BC 824 C RECEIVER. A few of these units left In slightly damaged condition,
each. P. & P. 5,-.
PRECISION RESISTORS. 3 x 1 meg. + -1%, 516 each.
GRAHAM GEARED MOTORS. 115 volts A.C. 50 eye., 1/6th H.P., variable speed
ge.rbox 0-166 R.P.M. (as new). 88/10/- each. Transformers to operate this unit

- each. Carr. ID,.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v. input, 305 volts CT., at 3 amps. each and 4 volts
at 2 amps. output. 18/6 each. (2) 230 v., Input 2 x 6.3 volts CT., at 3 amps and 6.3
volts at 3 amps. output, 1816 each. (3) 230 volts input. 2 x 6.3 volts at 3 amps, and
6.3 volts CT., at 3 amps. output 17/6 each. (4) 230 volts Input, 28 volts at 3 amps.
and 2 volts at 1 amp.. 1216 each. 01 230 volts Input, 3 x 6.3 volts at 3 amps. CT.,
1, 6.3 volt 3 amp., 228 each. (All these transformers are new arid boxed, please
include postage 3/6 each.).
MODULATION TRANSFORMERS as used in the BC 640, 40 watts, modulate two
811's, 3916 each, brand new, boxed, 3/ post.
" C " CORE TRANSFORMERS. 200/250 v. pri., 350.0-350 tapped 250-0-250 v,
at 180 role., 8.3 at 0.5 amp. and 5 v. at 3 amp., 25/6 each, post 3/6. 230 v. prl., 6.3
v. at 1.7 amp. and 6.3 v. at 0.3 amp., 10/8. Post 1/6. 230/440 v. prl., 50 cps..
2 x 115 v. at 1 amp. each and '24 v. at OA amp., 35). each, post 3/6, 230/440 v. pet.,
725, 750. 775, and 800 v. at 300 ml., 200/250 v. at 200 mls., 36/- each, post 3/6.
AMERICAN COMPUTERS AN -II -70A. Single parallax. Contains 8 relays 10 k.,
2 change -over plat. contacts, 8 relays 300 ohms, 2 change -over silver contacts (all
relays are small type), 9 x 6V6 small CT., 3 x 6X5 GT , and 2 68E7. Seven small
D.C. motors 27 v. 6 sclera motors, 10 small micro switches. Plus gears, condeia
sera, ball bearings and pots., etc. This unrepeatable bargain £10 each -
COMPUTER CP-6 APQ-13. Contains IS x 68N7, 3 x 68.A7 and 5Y3. Three small
relays. Xtal prechdon resistors, etc. £3/10/- each, post 10/,
FUSE HOLDERS. URA. type, panel mounting. gig each, post 6d.
BC. 342N RECEIVER. 1.5 Me/s. to 18 Ma/a., 116 volts A.C., reconditioned perfect
order, £30 each.
SCR. 522 TRANS./REC. 100/156 Mobs., as new, £5 each. P. & P. 12/6.

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.O. All goods offered ore ex-W.D. S.A.E. for enquiries.

W. MILLS
TRULOCK ROAD, TOTTENHAM, N.17

Phone. Tottenham 9213 & 9330

TECHNICAL TRADING CO.
SATISFACTION OR MONEY BACK GUARANTEE on all

TRANSISTORS Ediowan XA103 15h; XA104 1703; X11104, 10/-;
L.P. Red Spot. 6/6. Guaranteed R.F. White 12/6.

1 WATT TRANSISTOR AMPLIFTERS. From 6V -dry battery! 2 Transistors A.F. push-
pull. OETIA Power Transktors. Vol. and Tone. O.P. Trans. Amazing Cain, 441191-

.4 -SPEED RECORD PLAYERS con,t,ting latest B S.A. turntable and separate lightweight
O,Iaxs dual mpphlre plek-up, unrepeatable. 23'15/,
12 -INCH 5 -CHANNEL TABLE TV SETS. All picture tested.
Coesor, Ferguson. Eke, et.. Truly unusual value. Carr. free ?"""' £8.10.0
T.V. TUBES FACTORY REVACUUMED.12E- ALL GUARANTEED 8 MONTHS.

MW22

Car and insurance
6501, 6518 04,6505, CRM91, CRM92, MW22/7, MW22/14. MW22/14C, MW22/17 Eli 5.0

/

C12FM, CRM121, CRM121A, CRM122, MW31/7, MW31'14C, MW31/17 E3.5.0
MW31 18, T12/54
3,16, 3:31, 108K, 14111.4, 14KP4A, 141K. 7201A. 7202A, 7203A, AW36'21 E3.15.0
C14FM, CRE141, CRM142, MW38'24, MW36 44, T12 549
6708A,

64.
4,15, 17ARP4, 17ASP4. Cl7F1E, CRM171, CRM172, MW43/43 Eci 0.0

MW43, 7401A

MW41
3113A, 8901A, l4BCM, C

14/,
RM151, CRM152AMW43/69 , CRE152B, CHEM, £5.10.0

MW43'80, TA15 TR2,
IRON -SELENIUM RECTIFIERS. -12-v. 1 a., 5/.; 12 v. 2 a.. 7/6; 12 v. 31 a. 9/6; 250 v.
80 ina 51-: 250 v. 250 a., gig; 500 v. 50 ma, 6/6: 500 v. 150 ma., 9/6; 1,000 v. 40 ma.,
8/6; Contact cooled. 250 v. 50 ma., 7/-: 250 v. '250 ma., 1416; 250 v. 300 ma., 23/8.

GUARANTEED RADIO VALVES, 24 -HOUR SERVICE
IRS 7/6 6P25 0916 DH77 7!8 EF42 9/6 KT33C 8'6
185 6/6 6P28  11/- DK92 10/- EF50(A)4/6 KT36 ouiti
1T4 5)8 6Q70 8/6 DE96 9/6 EF50(B)3/- KT44 9/6
384 7/. 6807 5/6 DL96 9/6 EF54 3/6 KT45 91

66RAM806 .45//:

5U40 7/- 61;40T11/6 EAC91 6/6 EF85 7/- K TW61 6)6
57,46 gi. (1V6GT 6/6

6BA6 6/- 12K7GT 6/6 El3C33 61- EL33 9!6 PCC85

5V4 8/6 6SN7GT 5/6 EABC809/- EF80 6/6 KT61 9/8

8111,41 95/66
mpec8u144

EAF4P 9/- EF86 12/6 KTZ63 5/6

613E6 6/- 12Q70T 6/6 ECC81 71. EL38 11916 PCF80 91-
6C4 4/6 2001 9/6 E0082 7/. E2,41 9/8 PCF82 11). 031 7/6
seas 111. 20E2 9/8 ECM 81- ELM 101- 1'CL83 13/- U35 9/6
6F1 9/6 20P1 14/- ECC84 9/6 EM80 10/. P084412/8 050 6)66F13 9/6 26A60 8)- EC085 9/. ETY51 10/6 PENV 8)6 UB41 8/6
8F14 916 20L60616 50F5012/6 81186 14/- PL33 09/6 UF42 09/-
61,15 9(6 357.40T gig ECE.36 gig 11640 7/6 P1.38 14/6 u7,41. 503

8J70 5)- CORI*
&MGT 4/6 B36  = 91- B1141 9/6 PL81 1316 UL44 9/6
0K70 03;6 CL OS E281 9/- P1.839/6 11185 9)6

11/- E280 8/6 P1.82 gig UL48 9)8

8K80 71- DAF96 gig ET811 51. 0332 Ogle PY3I 8/6 TJY41 8/-
6K25 9/- DF96 2/6 131,40 13/6 HVR2 6/8 ?yap 9/- ZOO 9/8
SPECIAL OFFER. ANY SIX VALVES MARKED  LEAS 100;,. (12 LESS 15%.)

PV81 8/6
P182 8/6
PZ30 9/6
8P41 3!-
SF41 3/-
T41 7/6
U18 9/-
022 06/6
U24 12/6
U25 151 -

LIST OF 1,000 VALVES & SNIPS 6d.
Trade empthaet, weatomed. All items less 5% and post tree tor a dozen.

Post 1/3 in £1. Min. 9d. No C.O.D 10,000 SNTPS 14015. CALLERS.

350/352, FRATTON ROAD, PORTSMOUTH
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\ FOR VALVES AND SERVICE SPARES BY RETURN POST SERVICE
' "-

VALVES EZ90 ... 8/- PY83 ...10/- UF85 ...10/5 IRS 8/6 6C6 S/- 6X4 7/6 12SQ7 ... 8/6
ALP HA Guaranteed El 148 2/- PZ30 UF89 154 10/6 6D6 5/- 6X5G 7/- 1457-3) All Tested

...
FCI 6/6

.19/11_
PEN4VA I5/-

...I0/6
UL4 I .10/6 155 7/6 6F6G ... 7/6

...
6X5GT... 7/6

...I7/6
I5D2 ... 7/9

Before FVV4/500 101- PEN25 ... 6/- UL84 _11/6 1T4 7- 6F6M ... 7/6 6/3012...1216 19AQ5 9/9///iff,"\\/ \ Dispatch GZ32 ...12/-
1430 5/-

PEN46 ._ 7/-
PEN220A 4/-

UU6 ...19/II
UU8 .26/6

IUS /6
2C26 1/6

6F I I4/-
6FI3 14/-

7B7 ....... 8/6
7B8 . 6/-

20DI ... 16/-
20F2 17/6

HL23DD 816 PENA4 15/- UY 1 N _12/6 2X2 4/6 6F14 .17/6 7C5 8/- 20P1 _26/6
AC6PEN 6/6 EF22 ... 8/6 HL4I ... 3/6

K4ON ... 91-
OP21 ... 7/6
R16 26/6

UY2I ...I2/6
UY4I ... 8/6

3A4 7/-
3A8GT 6/-

6F I 5 ...I4/-
6H6 2/6

7C6 8/-
7D6 13/6

20P5 ...15/-
2SA6G _11/6

ATP4 ... 3/6 EF36 ... 6/- KF35 ... 8/6 R19 19/11 UY85 ..I0/- 3D6 5/- 6H6GT . 2/6 71-17 9/- 25L6GT 10/-
AZ31 ...I5/- EF37A _17/6 KK32 _21/11 SP4(Spin) 10/6 VP I3C 3/6 3Q4 9/- 615M ... 6/6 7Q7 91- 25Y5G ... 9/9
836 ...I7/6 EF39 ... 6/6 KLL32 ... 8/6 SP4(7pin) 10/6 VR22 3Q5GT ... 9/6 616 6/- 7S7 9/6 25Z4 ... 9/6
CL4 _12/6 EF40 _14/6 KT24 ... 5/- SP4I ... 3/- (PM2A) 3/- 3S4 8/- 617G ... 6/6 7Y4 8/6 25Z5 ... 9/-
C133 _18/7 EF41 ... 9/9 KT33C 10/- SP6I ... 3/- VP23 ... 6/6 3V4 9/- 617M ... 9/- 8D2 2/9 25Z6 ...10/-
CY31 ...I6/7 EF42 ... 1 1/- KT55 _11/6 T4I _23/3 ... VP4I .. 8/6 _401 .... 3/- 6K6GT... 7/- 9D2 3/6 30F5 ...I0/6
C36A 6/6 EF50 _. 4/- KT6I ...I4/- TP22 ... 8/- VR 105/30 8/- SR4GY ... 9/6 6K7G ... 5/- OF1 30P4 -.17/6
DA F96...10/6 E F5OSYL 7/- KT66 _1716 TP25 -26/6 VR I I 6 . . 4/- SU4G ... 8/- 6 K7M ... 6/9 (surplus) 15/- 30FL I ... 10/6
DF96 _10/6 EFS4 ... 6/- KTW6I _616 U10 10/6 VR150/30 9/- SV4 12/- 6K8G ... 8/6 OCI ... 17/6 30P12 ...12/6
DH63 ... 9/- EFSS ...I0/- KTW63 7/6 un 8/- VU 120A 3/6 SY3G ... 8/- 6K8GT I0/- 0C2 ...17/6 30PL I ...12/6
DK96 ...I0/6 EF80 ... 8/6 KTZ41 ... 5/6 U25 15/- VY39(MU 5T3GT ... 8/- 6K25 ...19/11 2A6 ... 6/6 35L6GT 9/6
DL96 ...I0/6 EF85 ... 9/- MH4I ... 7/9 U26 12/6 12/14) 8/9 5Z4G ...10/- 6KYGT 5/9 2AH8 ...10/- 25Y5 ... 9/9
D M70 ... 8/6 EF86 ...14/6 ML4 ... 8/6 U37 26/6 VU I I I . 2/6 6A7 13/- 6L6G ... 8/- 2AT6... 10/6 35W4 ... 8/6
EASO .. 1/6 EFB9 10/- MSP4/5 10/6 U45 15/- W77 8/6 6A8G .10/- 6L7 7/6 2AT7 ... 9/- 35Z4GT 8/-
EABC80 101- EK32 ... 8/6 MSP4/7 10/6 USO 8/- W729 ...10/6 6AC7 6/6 6L18 .13/6 2AU6 . 10/6 42 8./-
EAF42 _10/6 EL32 ... 5/6 N78 19/11 U191 ... 11/6 X65 11/6 6AGS ... 5/6 6N7 ... 7/6 2AU7 ... 8/- 35ZSGT 9/-
EB34 ... 2/- EL33 -15/6 OZ4 ... 5/6 U339 ...I2/- X78 16/- 6AK5 ... 6/6 6Q7G ... 9/- 2AX7 ... 9/- SOCS ...11/6
EB4I ... 9/6 EL38 _26/6 P61 3/6 U404 .11/4 Y63 9/- 6AL5 ... 6/6 6Q7GT 9/- 28A6 ... 9/- SOL6GT 816
EBC33 ... 7/6 EL4I ...11/- PCC84 ...10/-- U801 .29/10 Z309 8/6 6AM6 ... 7/6 6R7 91- 2BE6 . I0/- 75 11/6
EBC4 I ... I 0/- E L42 ...I2/- PCF80 ...I3/6 UABC80 10/6 Z359 ... 9/6 6AQS ... 7/6 6SA7GT 8/- 2C8 _. 9/- 77 7/6
EBF80 ...I0/6 E L84 ...I0/6 PCF82 _12/6 UAF42 9/6 Z759 ... 9/6 6AT6 ... 9/- 6SG7 ... 7/6 2H6GT 3/- 80 8/6
EBF89 ...I2/6 EM34 ... 9/6 PCL82 ...I3/6 UB41 ...12/- A3 ...... 3/6 6AU6 ...I0/6 6SH7 ... 6/- MGT 3/- 1428T 3/6
EBL3I ...23/3 EM80 ...I0/6 PCL83 ...17/6 UBC4I 10/- A7 ......13/6 684 5/- 6517 ... 8/6 217GT 10/6 210DDT 4/6
ECC84 ...I0/3 EM34 ... 9/6 PL36 _17/6 UBF80 9/6 ASGT 6/- 6B8G 4/- 6SK7 ... 6/- 2K7GT 7/6 210VPT 3/6
ECC85 ... 9/6 EM80 ...I0/6 PL38 ...20/- UCC84 19/11 C2 11/6 6BA6 7/6 6SL7GT 8/- 2K8GT 13/6 807 8/6
ECF80 ...I3/6 EMI ...11/6 PL81 ... I 6/- UCC85 12/- CSGT -12/6 6BE6 ... 8/- 6SN7GT 7/6 2Q7GT 7/6 954 2/-
ECF82 _13/6 EYSI ...13/6 P182 ... 9/6 UCF80 ...21/11 135 12/6 681-16 .101- 65Q7 ... 9/3 25G7 7/6 955 4/-
ECH2I _23/3 EY86 ...13/6 PL83 _11/6 UCH42...10/6 D6 12/6 61316 9/- 6U4GT 12/- 2SH7 . 6/9 956 3/6
ECH42 10/6 E240 ... 9/- PX25 ...12/6 UCHBI 11/6 MGT 10/6 6BW6 ... 9/- 6USG ... 8/6 2517 ... 8/- 9001 5/6
ECH81 11/- EZ4I ... 9/6 PY80 ... 9/- UCL82 21/11 L4 6/6 6BW7 ...10/- 6U7G ... 8/6 2SK7 ... 6/- 9002 ... 516
ECL80 ...13/6 EZ80 ... 8/9 PY81 ...10/- UCL83 17/- LDS 3/6 6C4 7/- 6V6G ... 7/- 2SL7 .- 8/- 9004 ... 5/6
ECL82 ...13/- EZ8 I _11/4 PY82 ... 9/6 UF4I ...10/6 NS 10/6 6CSGT 6/6 6V6GT... 7/6 2SN7GT 17/6 9006 ... 5/6

Boost Transformers Mains In-
put. NR20A 2 volt, MR203 4 volt,
NR20C 6.3 v. all with optional
25% boost, 10/6 each * Sin. P.M.
Loudspeaker Units by Good -
mans or Plessey 17/6 ea. * 3
Core Line Cord, .2 amp. 100
ohms per foot, .3 amp. 60 ohms per
foot 1/9 yd. * Miniature I.F.
Transformers 465 KcJs 9/- pair *
Henley Solon Instrument Irons
25 watts 220/240 v. 24/- ea. * Full
Range Warite 'P' Coils 3/. ea. *
Jackson Bros. Drive for FM/VHF
or Shortwave Converters, etc.,
type SLI6 13/6 ea. * Acos Micro-
phone, type 39-1 Pencil Stick,
listed 105/, our price 59/6 *
Coaxial plugs and sockets 7i -d.
each part * High Resistance
Headphones type CHR 13/6 pair
* Cyldon Aerial and Oscillator
Coils (all channels, all frequencies),
7/6 pair * Cyldon Front Panel &
Contact Springs 7/6 * BSR
Monarch UA8, 4 speed automatic
record changer E6/19/6 * One
Pound Reels Solder, resin cored
7/6 per lb. * Line Output Trans-
former, type 104 for Pye V4,
V7, Invicta 118, 119, 120, PAM 908,
909, etc.. 55/2 each * Wafer
Switches 3 pole 4 way, I pole
12 way, 2 pole 6 way, etc., 31- ea. *
Empty Tape Spools, 3in., 3/-,
Sin. 3/6. 51in 3/9, 7in. 4/3 *
Westinghouse Metal Rectifiers,
14A86. 14A97, I 4A 100, all 17/6 each
*Books: T.V. Faults by N. Stevens.
Guide giving more than 60 faults
with test procedure 5/- * TCC
Visconal, I mid. 7 Ks. 10/. each *
Philips Beehive Trimmers 0/30
pf 10d. each * Outlet Boxes
for skirting board mounting 3/6
each * Belling Lee 7 -pin Flexi-
ble Plug Fixed Socket 2/- *

B7G B9A Ampenal Valve -
holders with or without skirt 9d.
each * Screening Cans 6d. each
* Crocodile Clips 3d. each *
Heater Transformers Mains Pri-
mary 6.3 v. 14 amp. 6/9; 6.3 v. 3
amp. IN-; * W.B. HF1012 10in.
10 watts Universal Speech
Coil Loudspeaker 99/9 * Mains
Dropping Resistors .1 amp.
2,000 ohms, .15 amp. 1,500 ohms.
5/3 each * Push -on Knobs,
cream, I/in. dia., brown 1 tin. dia.
6d. each * 2 gang 500 pf. Con-
densers Standard or Midget 7/6
each * Solid Dielectric Tuning

Keys 2/- each * S cored cable (I
screened) 1/- yard * 12 volt 4 -pin
U X Vibrators 2/6 ea. * 4 BA x
lin. round head bolts abd nuts
4/- gross * Escutcheons for TV
I2in. and 171n. 7/6 each * 25 yard
coils 23/26 3 core T.R.S. Circular
flexible 20/. coil * Condensers
wax tubular .02 mfd. 750 v., .01
mfd. 350 v., .1 mfd. 500 v., all 4d.
each * Crystal diodes I/ -
each * Dial bulbs MBCT 6.5
volts .3 amps. 4d. each * Acos
Mic 33-I Desk or Hand
Microphone listed 50/- brand new
and boxed 29/6 * TRF Coils

OUR 1959 FULLY ILLUSTRATED
CATALOGUE

of components and accessories-invaluable for
enthusiasts and engineers-is now available.

Send If- in stamps for your copy.

Condensers 300 pf. or S00 pf.
4/6 each * Co -axial Cable,
semi airspaced 75 ohms 6d. yard *
Headphone CLR low resistance
7/6 pair * Paper based record-
ing tape, 1.2001t. on plastic spool,
12/6 * TRF Kit complete in every
detail C5/10/-, circuit and shopping
list 1/- * Frame Output Trans-
former for Regencone M 12/6
each * STC Rectifiers RM I 5/6,
RM2 6/9, RM3 7/6, RM4 16/6, RMS
19/6 * Ex Government Carbon
Controls by Morganite brand new
250 K. !fin. spindle I/. each *
Electrolytics for TV 100 mfd.
450 v. 316, 100-200 mfd. 275 v. 7/6,
60 250 mfd. 275 v. 7/6 ea. * Morse

ALPHA(
RADIO SUPPLY

CO.FPi

aerial and HF coil with circuit 7/
pair * Collaro Conquest 4 speed
automatic record changer C7/19/6
* Mains Dropping Resistors
SMD6 and SMD7 as used in Ultra
Twin SO 5/3 ea. * Pointer Knobs
available cream, white, black and
maroon 9d. each * Elliptical
speakers 7in. x 4in. by Plessey
19/6 each * Multiratio Output
Transformers Optmum Loads
3,000 to 12,000 ohms 5/9 each *
8in. Loudspeaker Unit 3 ohms
impedance with a ma thing output
transformer suitable for 6V6
brand new but soiled offered at a
special price of 11/6 ea h * Ameri-
can Type T30 Throat Micro -

1 --1I =AAA" E.

103, LEEDS TERRACE,

WINTOUN STREET,

LEEDS, 7

phone complete with strap and
plug 3/- * 100 resistors mixed,

and I watt popular values 100
for 12/6 * Copper plated tubu-
lar rods I2in. long, designed to
plug into one another 41/- doz.
Monarch UAI2, the de luxe
4 -speed automatic record changer.
f9191. * Tyana Soldering Iron,
Instrument Model 230/250 v.
40 watts 16/9 Acos Cartridges,
Type HGP37/37 and HGP59/5C
18/6 each * Garrard 4 -speed
Single Player, fitted with the
GC2 cartridge E6/19/6 * Charger
Rectifiers, Bridge type, 12 v.

I amp. 4/3, 2 amp. 7/-, 3 amp.
10/-, 4 amp. 12/6, 6 amp. 15/9 *
ChargerTransformers,Universal
Primary Secondary 2, 6 and 12 v.
2 amp. version 13/-, 4 amp. version
18/6 * Reclaimed Richard Allan
Relay Elafflette, 8in. unit with
volume control and output trans-
former 18/6. post paid * Uni-
versal Booster Isolation Trans-
former, tapped Primary for 2, 6
and 13 v. Secondary with a fixed
25% boost, 13/6 ea. * Celestion
8in. x Sin. Elliptical Loudspeaker
Hi -flux Model, 25/6 * Ex -
Government 38 set, complete
with headphones, throat micro-
phone, junction box, whip aerial
and canvas battery case, 65/-,
carriage 7,6 * Goodmans 10in.
Loudspeaker, 2/3 ohms imped-
ance 25/6 * Plessey 10in. x 6in.
Loudspeaker Unit 25/6 * Line
Output Transformer for Pye
VI4 33/9 * Contact Cooled
Rectifiers by Westinghouse I4RA
1-2-8-3, 18RA-1-1-16-1, 9/- *
Osmor Chassis Cutter, type 2,
holds lin. and 21/6 ea. *
Crystal Microphone Insert, I lin.
diameter, 3/9 each.

TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as
follows: Orders value 10/- add If-; 20/ -
add 1/6; 40/- add 2/-; ES add 3/- unless other-
wise 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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BARGAINS IN TEST EQUIPMENT
AVO MODEL 40

Admiralty
Pattern No.
47A. Com-
plete in
specially
made wood-
en carrying
case with
leads and
batteries,
ready for
use. Perfect
cond.
612110/..
Carr. paid

PRECISION
SERIES 834-S
(U.S.A.). Multi range
tester for A.C./D.C.
volts, ohms and
milliamps. Basic
movement 400 mic-
roamps. Housed in
wooden box with
lid and carrying
strap. Overall size
74 7in. x Sin.
Complete with test
prods, batteries, etc.
Ready to use.
E5/19/6. Post 2/6.

VALVE TESTER, TYPE 4.

200/230 v. A.C. input. Ex Govt., in good condition, with descriptive
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. E7/19/6. Carr. 10/-.

MARCONI SIGN AL GENERATOR
TYPE TF517-F/I.
Covering 10-18 Mc/s, 33-58 Me/s, 150-300 Mc/s. Used but in very good condition.
Complete with full technical data and instructions. Limited quantity. Unrepeatable
at only £12/10/.. Carr. 20/-.

BRIDGE MEGGERS

Evershed and Vignoles Series 2. In
perfect condition. 250 v. £22 carr. paid.
Leather case available at 20/- extra.

EVERSHED & VIGNOLES
MEGGER CIRCUIT TESTER (low
reading ohm
meter). 2
ranges. 0-3,
0-30 ohms.
The perfect
meter for
continuity
and polaritytesting.
Complete
with test
leads and
ready to
use. Brand
new. Only
C4/17/6.
P. & P. 31-.

 GEE (BROS.) RADIO LTD.  SEE ADVERTISEMENT OPPOSITE.....mm+

SOUTHERN TECHNICAL SUPPLIES I
TRANSFORMERS FOR MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS tSecondaries to: 3.75 and 15 ohms
T.44. 5.10 amp. ultra linear, 8,000 ohm. 43% tappings. 30/-. P/P 21-
1.100. 5-10 amp. LOW loading, 6,000 ohm. 28,', PIP 2/-.
2.142. 7 watt stereo amp. 9,000 ohm. 20% tappings. 26/-. P/P 2/..
2.140. 3 watt amp.. and type A tape amp. 5,000 ohm. 12/.. P/P 2/ -

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 cis.)
T.55. 5-10 amp. and tuner, 300-0.300 v., 120 mA., 8.3 v. 2.5 a. CT. 6.3 v. 2.5 a..
6.3 v. 1 a., 321-. P/P 216.
T.56. 5-10 amp.,300-0-300 v. 100 mA, 6.3 v. 2.5 a. cT. 6.3 v. 1 a., P/P 2/6.
2.101. Two 5-10 amps. Low loading. 300-0.300 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v., 1 a.,
34/-. P/P 2/9.
1.143. 7 watt stereo, 250-0-250 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a., P/P 210.
2.141, 3 watt, 300-0.300 v., 60 mA., 6.3 v., 1 a. ct.. 6.3 v. 1 a., 221-. P 1P 21,
All transformers fully guaranteed, all shrouded upright mounting except 2.140 and
T.B.
SPECIAL OFFER. T,44 and T.55 59/, P/P 3/6. Recommended for .13ribond P.C."

" POWER-PAKS "
T.A. Tram. and Siemens contact cooled metal bridge rectifier delivers 270 volts D.C.
100 mA. and 6.3 v. eT. 3 a., 321v. Plus 2/- P/P.
T.B. Trans. and Siemens contact cooled metal bridge rectifier delivers 270 volts D.C.
60 mA. and 6.3 v. eT. 2 a. 25/-, Plus 2/. P/P.

SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex

PULLER
Electronics

Limited
FULLY RECONDITIONED AND TESTED EQUIPMENT
-OFFERED AT THE LOWEST POSSIBLE PRICES!

SIGNAL GENERATORS
CT -53. CW/AM Pulse. Freq. 8-300 mcs. attenuated to .1 micro v.
TF-948. CW/AM/FM Pulse. Freq. 20-80 mes. Crystal check. Variable
deviation to 600 kcs.
TF-888. CW/AM. Freq. 50 kcs.- 70 mcs. Crystal check. Also power
output meter.
TF-144. 85 kcs.-25
L.A.E. CW/Pulse. Freq. 500-1500 riles. Piston attenuator.
SX-12-M.I.T. Design. 8-12 cm. CW/Pulse.
TTX-10-RH M.I.T. Design. FM -3 CM test set and power meter.
If CM. Suitable for CW or modulated by separate source. Slotted
line for S.W.R. measurement.
Cosser Ganger Oscillator.

MICROWAVE EQUIPMENT
B.T.H. Type 8-C. Klystron power supply with bridged T selective
amplifier. 3 kcs.
B.T.H. Type 7. Power supply.
TS X -4 -SE. 3 cm. spectrum analyser M.I.T. design.
T.B.N. 3-E.V. Direct reading thermistor W bridge M.I.T. design.
Airmec Type 698-B. Klystron power supply with square wave and
saw -tooth modulation.
Echo Boxes. S and X band.

POWER METERS
Windsor. Receiver output meter.
VHF -UHF. 0-40 watts oil cooled load resistor in co -axial cavity.

RECEIVERS
Ferris 32-A. Field strength meter 200 kcs.-20 mcs.
R -I294. 500-3000 mcs.
P-58. 300-600 mcs. with R.F. stage.
AR -88. D. & LF.

PULLER ELECTRONICS LTD
Service Facilities for Most Types of Electronic Equipment

1A, WHITEHALL PARK, LONDON, N.19.
ARChway 1678
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,GEEtzRAMOzt
15, LITTLE NEWPORT STREET, LONDON, W.C.2. GER 6794 1453
ADJOINING LEICESTER SQUARE TUBE STATION - Open 9-6 Weekdays 9-1 Sat.

- TANNOY LOUD-
HAILERS. With 180
ohm line transformer
and condenser. Imped-
ance 74 ohms, handling
capacity 8 watts. Com-
plete in slope -front
wooden case. Brand
new and unused. 18/6.
P. & P. 3/6. 2 for 42/-.
Post paid.

D.C./A.C. ROTARY CONVERTERS

ROTARY CONVERTER. 230 v. D.C. input
to 230 v. A.C. output at 230 watts. Brand new and
unused. 615. Carr. 10/-.
ROTARY CONVERTER. 110 v. D.C. input,
230 v. A.C. output, 50 cycles, 50 watts approx.
Complete in waterproof steel case, E3/17/6.
Carr. 5/-.
ROTARY CONVERTER. 24 v. D.C. to 230 v.
A.G. 50 cycles, 150 watts. Brand new and unused.
68/10/.. Carr. 7/6. Ditto, 100 watts, E6/9/6. Carr. 7/6.
ROTARY CONVERTER. Ex -Govt. 12 v. D.C.
input 230 v. A.C. Output 50 cycles at 135 watts.
Complete in carrying case with lid. Voltage control,
sliding resistance, mains switch and 0-300 v. A.C.
flush meter. In good condition, 610. Carr. 10/-.
Motor only, without case, etc. Brand new and
unused, 68/10/.. Carr. 5/-.

TWO SPECIAL ITEMS
WESTALITE RECTIFIER UNIT. Type
925. A.C. input 200/250 v. or 440/440 v. 50/
60 cycles, 3 phase. D.C. output 13-0-13 v. by

I volt steps to 16-0-16 v. at 120 amps. Metered,
switched and fused throughout. Brand new
and unused. 675 ex -stores.

WESTALITE TRANSFORMER RECTIFIER
Oil filled. Primary 380-440 v. 50 cycles. 3

phase. Supply 20 v. D.C. at 200 amps. Com-
plete with original control panel. Perfect
condition, unused. 6200 ex -stores.

TEST SET TS-26/TSM. This volt ohmmeter is
the correct tester for EE- telephones and all
standard telephone equipment. Brand new and
boxed with full technical data and calibration
charts. 0/10/-.
EVERSHED & VIGNOLES. Series II 500 v.
Megger insulation Tester, with leather carrying
case, Good order, 612/10/.. Carr. 10/..
RECORD MEGGERS. 500 v. insulation tester,
0-20 megohms. In leather case, good condition, O.
EVERSHED & VIGNOLES WEE MEGGER
250 v. New and unused. £10/10/-. P. & P. 3/ -on each.
AVO TEST BRIDGE. A.C. mains operated
from 200-250 v. Will test resistance from 5 ohms
to 50 megohms and capacity from .00001 to 50
mfds. A most useful instrument for everyday uses.
Our price ONLY 67/19/6. P. & P. 3/6.

ACCUMULATORS
12 v. 25 A.H.
ACCUMULA-
TORS. New
and unused.
Housed in
strong wooden
case for extra
protection.
45/-. Carr. 7/6.

ACCUMULATORS. Bakelite cased.
2 v. 100 A.H., 75 actual. Ex Govt.
New and unused. Complete with
carrying handle. Size 6+ x x

15/- each. Carr. 3/6. 3 sent for
50/-, or 6 for E5, 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/-.

TRANSF
E.H.T. TRANSFORMER. 9,500-0-9,500 at
2.9 kVA. Pri. 230 v., 50/60 cycles. New and
unused. 625. Carr. paid.
E.H.T. TRANSFORMERS. 3,850 v. at 50 mA.
with two additional 4 v. L.T. windings for 230 v. 50
cycles primary. New and boxed. E3/IS/-, Carr. 5/-.
E.H.T. TRANSFORMER. 1,800-0-1,800 at
I kVA. 230 v. 50 cycles primary. Fully tropicalised.
New and boxed. 68/15/.. Carr. 10!-.
RCA MODULATION TRANSFORMER.
Heavy duty. Pri. 10,400 ohms. Sec. 4,350 ohms.
New and unused. 65. Carr. 10/-.
RCA PLATE TRANSFORMERS. 190 to 250
v. primary. 50-60 cycles. Secondary 1,500-0-
1,500 or 2,000-0-2,000 at 1.75 kVA. Brand new

and boxed. 612/10/.. Carr. 10/-.

ORMERS
HEAVY DUTY LT TRANSFORMER.
230 v. 50 cycles pri. I I to 12.5 v. sec. at 70 amps.
Ditto 13 to 15 v. sec. at 60 amps., also 17 v. sec.
at 35 amps. All capable of carrying 25% over
actual rating. Perfect condition. ONLY 115/.
each. Carr. 5/-.
20 kVA AUTO -TRANSFORMER. 230/
115 v. 50-60 cycles, by lefferies Transformer Co.,
U.S.A. Perfect condition. 615. Carr. CI.
E.H.T. TRANSFORMERS. 1100-0-1100 at 350
M/AA plus 4 v. L.T. Pri. 200/250 v. at 50 c/s. 65.
Carr. 10/..
CONSTANT VOLTAGE TRANSFORMER.
190-260 v. primary, sec. 115 v. at I f kVA. (listed at
2 kVA). Brand new and unused. 625 or 645 per
pair. Carr. 20/-. each.

RE-ENTRANT
LOUD

HAILERS
(Ex -Govt.)

Heavy duty 20
watts all -metal
15 ohms. Dia-
meter I5in..
length 15in.,
(approx.). Per-
fect condition.
66/10/, Carr.
10/-.
Ditto, Brand new
ie. Carr.

BAKERS SELHURST SPEAKERS *-
I2in. P.M. 15 ohms 15 watts, 30-14,000 c.p.s.
Our price 64/10/,
" HI-FI MASTER " 12in. 15 ohms. 12 watts,
20-16,000 c.p.s. Flux density approx. 14-15,000.
OUR PRICE 67/10/..
"SUPER HI -F1 25," I2in., 15 ohms, 25 watts
25-20,000 c.p,s. Flux density 17,600. OUR PRICE
69/9/-. All the above speakers are Brand New and
full descriptive specification is available.

HEAVY DUTY -ALL STEEL

TRIPOD STANDS
AdjUstable every bin. to approx.
9ft. 6in. when fully extended.
(Folds up to only Oft. 6In. for
scarage). Suitable for outdoor
speakers, public address syseenls.
floodlighting, etc., eec.

'PRICE a 10 O Carr.

These stands are
ideal for our
RE-ENTRANT
LOUD HAILER
as described
on left.

9' 6"

" THE BEST" BUY AT " GEE'S !

TRANSCRIPTION PICK-UP (E.M.1's
ANGEL) Model 17A. Brand N.lw and
Unused. Complete with L.P. head
fitted diamond stylus for 334/45 r.p.m.
Impedance I ohm at 1,000 c.p.s.
List Price 617/17/.. OUR PRICE
ONLY 95/-. P. & P. 2/6. VERY
LIMITED QUANTITY.
OLDHAM MINERS' LANTERN (all
steel). 91 in. tall, 3Iin. dia. Complete with
bulb and rechargeable accumulator. Ideal
inspection lamp for garages, outhouses,
etc. 19/11. Post 2/6.
CONDENSERS. 4 mfd. at 11,000 wkg.,
22 kV. test. Perfect condition. 610.
Carr. LI.

MINIATURE 5B RESISTORS (For
Transistor equipment). Values
available: 330 ohm, 470 ohm, 680 ohm,
750 ohm, 820 ohm, 1,500 ohm,
3.3K, 10K, 12K, 47K, 56K, 82K,
100K, 110K, 150K, 250K, 270K,
330K, 470K, 750K, I.2M, I.8M, 2.2M,
2.5M, 3.3M, 4.7M, 10M, 7/6 per doz.
Post 6d.

MICROPHONE STANDS. 3 sections
of 18fin. per section. Extends to 56in.
Stands securely on 3 legs which fold
together for carrying purposes. A robust
job, only 21/-. P. & P. 2/6.
I9in. G.P.O. RACKS. Heavy duty
U channel, 6ft. high. 64/19/6. Carr. 15/-.
S C.P.I CATHODE RAY TUBE.
5in. dia. (U.S.A. make), new and unused.
35/-. P & P. 5/-. Bases for same if re-
quired. 51- extra.
AIRBORNE TRANSMITTER RE-
CEIVER. Type 1986. A mobile 10 -

channel crystal controlled V.H.F. Tx./
Rx. covering 124.5/156 Mc/s. I.F band
width 23 kc/s. Complete (less external
attachments) in metal case, with all
valves and 24 -volt rotary power unit.
Used, but in first-class condition. ONLY
68/10/.. Carr. paid.
TWIN BARREL SLIDING RESISTOR
26 ohms at 6.5 amps, very liberally rated.
Brand new and unused, 25/, P. & P. 3/6.
TRANSMITTER RECEIVER No. 19,
Mk. II. Complete station comprising
transmitter/receiver, power supply unit,
aerial, variometer, control box, head-
phones and microphone and all connec-
ting leads. Air tested, 69/19/6. Carr. 20/-.
Two complete stations 620 carr. paid.
Any items available separately except
Trans/Receiver.
AMPLIFIER. 12 v. D.C. for Mobile and
Outdoor operation. Powered by Con-
verter 2-EL35's or 6L6's in push-pull.
Output 12 watts fitted for mike and gram
inputs. A sound and practical unit in
good condition for only E10/10/-. Carr. 5/-
A.C.-D.C. RECTIFIER POWER SUP-
PLY UNIT. 110-230 v. A.G. 50 cycles
input, 100/110 v. D.C. output max. 24
amp. 64/10/-. Carr. 7/6.
SELENIUM METAL RECTIFIERS FB
6 or 12 v. I amp. 7/6; 24 v. I amp. 13/6;
12 v. 2 amp. 10/-; 24 v. 2 amp. 201.;
12 v. 2/ amp. 15/-; 24 v. 2+ 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/,
TELEPHONE SETS (TELE " F ").
Housed in bakelite cases, complete with
built-in ringing generators and batteries.
Ideal between two ar more positions up
to practically any distance. Tested
before despatched. ONLY 65/-. P, & P.
3/6. 2 sent for 66/5/.. Carr. paid.
BATTERY CHARGER REGULATOR
12 ohm, 6 amp. resistor on porcelain
base. Knob control. Ideal far Battery
Chargers and all types of low voltage
regulation. 12/6. P. 8.c_ P. 1/6.
20 -WAY TELEPHONE PLUG
BOARDS. Standard G.P.O. fitting.
New and unused in sealed cartons. 15/ -
each. P. & P. 1/6.
ELECTRIC IpIGHT CHECK METER.
For 200/250 v. A.C. mains at 8 amps.
Capable of carrying 50% overload.
Good condition, Only 25/.. P. & P. 3/6.
C.M.G. 25 PHOTO CELLS (OSRAM)
Brand new, 15/, P. & P. I/-.
MINIATURE 373 I.F. STRIPS for
F.M. tuner as described In " Practical
Wireless." Complete with all valves and
circuit. BRAND NEW. ONLY 37/6.
TELEPHONE CABLE. Twin one -mile
drums (Don 8), ES. Carr. 20/-. Single one -
mile drums (Don 3), 50/-. Carr. 7/6.
RECORDING WIRE, 'Ob. spools, 31In.
dia. New and unused, 7/6. P. & P. 1/..
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stout hearts
for

amplifiers
made

to order

The heart of any amplifier is

the output transformer. Savage
of Devizes have been ' heart 
specialists for over a quarter of a
century -designing and construc-
ting transformers to meet custo-
mers' individual needs.
No matter whether the circuit is
new, calling for a specially de-
signed prototype, or well tried
requiring a conventional instru-
ment of the first grade, Savage will
produce it.
" Last January I took delivery of one of your
3C67A output transformers which I incorporated
into a Williamson Amplifier using EL34's and
modified by adding positive 'eedback. On test
the performance is unbelievable; a response ol
± 1i DB from 6 cycles to 60 kilocycles and a 14 -
watt output with 0.15% disrorrion rnereimion.
A. W. W.. Bradford.

SAVAGE
TRANSFORMERS LTD.

NURSTEED ROAD
DEVIZES, WILTSHIRE

Telephone : Devizes 932

ONDON CENTRAL
RADIO STORES

/AVO UNIVERSAL TEST METERS. Reemsrlitioued\
as new. In peefeet working order. Model 40 tiono: 
Model Z
TELEPHONE SET " H " Mk. III, with sound powered
handset and hand magneto ringing. Complete In metal
case b x 4 x 9}in. Ae new, 4816.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex Govt. 0-9,909, 25450 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000 or single coil 500(2, 13/13.
TEENER TIME SWITCHES, for savil.bing on/off
lighting and power. Reconditioned as new. In Iron-
clad cases, 10 amp., 75/-; 15 amp., 851-: 20 amp.,
85/&-.
PHOTO -ELECTRIC CELLS, Type GEM These .11e
are the gan.tilled type with caesium Cathode. Made
by Chant Minimum sensitivity 100µA±Iumen work-
ing volts 100 D.C. or peak A.C. Projected cathode
area 16 sq. cm. Suitable for 16 rem. Home Cinema
Talkie equipment, Safety Device, Colour and Photo.
Matching. Burglar Alarms, Automatic Counting, Door
Opening, etc.. 30,..
TELEPHONE DIALS. 0-9. Suitable for interottice
and factory installations. With tiring mount. fitted
with connecting tags 211-.
SYNCHRONOUS A.C. MOTORS (geared meter move-
ments), 200/250 v. For models, etc. Approx. size
3 x 3 x 3431.. weight 1lb.. 816.
8 -OHM Pit. SPEAKERS. In good working order.
101o. 27/6: Sin. 943: 61a. 943: 51,. 11/8.
ELECTRICITY SLOT METERS (1/- in slot) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 10 A., Hi-. 15 A.134:-. 20 A. 104/-.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A. 4243. 15 A. 52/6. 20 A.
5716. Other amperages available.
MIRROR GALVO'S. Instrument resistances, 190 ohm.
External resistance 1,400 ohm. Sensitivity 2,200
H.M.S. NEW, in wooden transit box. Size 13 x 6 x
61n. £3/15,-.
PENNER 8 -DAY CLOCKWORK TIME SWITCHES.
230 volts. I amp., 34 x 29 x 211n., with key and con
necting socket, 27,8.
DESK PHONES, complete with handset and dial 0-9.
Metal case 45:-.
MO DING COIL HAND MIKE. Type 7. 7/8.

All prices include carriage

23 LIRE ST. (GER. 2969) LONDON, W.C.2
Closed Thursday 1 p.m. Open all day Saturday

TRANSISTORS
THEORY AND PRACTICE
This remarkable book sold over 30,000
copies since it was first published.
Engineers, technicians, and experimenters
everywhere have hailed it as the best
practical book on transistors ever written.
Now the author has completely rewritten
it. He takes in all the new developments,
including thyratrons, four -layer diodes,
spacisters and phototransistors.

By R. P. Turner.
23/- Postage 9d.

BASIC PULSE by I. Gottlieb. 27/,
Postage II-.
MODERN ELECTRON IC COM-
PONENTS by G. W. A. Dummer.
55/, Postage 1/6.
PRINCIPLES OF TRANSISTOR CIR-
CUITS by S. W. Amos. 21/-. Postage 1/..
TELEGRAPHY by J. W. Freebody.
80/, Postage free.
BASICS OF DIGITAL COMPUTERS
by J. S. Murphy. Vols. I, 2, 3, sec 52/6.
Postage 1/6.
HI-FI YEAR BOOK, 1959. 10/6.
Postage 1/-.
THE RADIO AMATEUR'S HAND-
BOOK, 1959 by A.R.R.L. 32/6.
Postage 119.
RADIO VALVE DATA, 6th Ed.
Compiled by " WW." 51-. Postage 9d.

THE MODERN BOOK CO.
19-23 PRAED STREET

LONDON, W.2
BRITAIN'S LARGEST STOCKISTS OF

BRITISH AND AMERICAN TECHNICAL
BOOKS

PADdington 4185. Open 6 days 9.6 p.m.

CABINETS
FOR ANY EQUIPMENT

CABINETS TO YOUR-,
SPECIFICATION

THE BUREAU
This popular
bureau cabinet is
veneered with the
finest selected
Walnut andbeautifully
polished in a
medlom shade.
Designed to
accommodate al-
most any of the

ny units we
have available
and io give
generous storage
compartments.

WALNUT 816.16.0
NATURAL OAK E18.18.0

THE
SERENADE

Veneered with
finest selected
walnut, beauti-
fully polished to
a medium shade:
this attractive,binet has
generous storage
space, with board
sliding out
smoothly on
meta( rollers.
This cabinet can
b3 titled with
any of the latest Hisri Unit.
£13.19.6

THE
CONTINENTAL! ,1

This elegant Cab -
aces is the kitest
in our range de
signed in the I 7.1

continental style.
solidly construe -II

and tinished
in oak walnut or
mahogany wen.
sera. (Dark
medium or light,
high gloss or satin
finish available.

529.10.1

THE REGENT

THE
CONTEMPORARY

'This beautifully designed
Contemporary Cabinet
can be supplied in Oak,
Walnut or Mahogany
Veneer and has a waxed
semi -matt finish.

This eabino con Si
fitted with any of the
boles, Hi -Pi Unit.,

811.15.0

This cabinet c; u
modate almost any com-
bination of Radio-Peeder
Amplifier Control, Motor
Unite and Loudspeaker
System. There is ample
storage space. Available
.n finest walnut or maim-
eany veneer end podehed.
Gas pneumatic Ild stay
and castors.

Wrrteror ourNEW
24 page fully illus-
trated catalogue
of cabinets and
details of our com-
plete range of
chassis, auto -
changers, tape
decks, speakers,
etc., all available
on easy terms.

LEWIS RADIO
120 GREEN LANES (Dept. WW51)

PALMERS GREEN LONDON N.I3
(Naar the Cock Tcyern)

Telephone: BOWes Park 1155/6
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SIGNAL GENERATOR

£6/19/6

SIGNAL GENERATOR
Coverage 120 Ko/s-230 Kos, 300 KM. -
900 Kc/s., 900 Ka/a-275 Kc/s., 2.75 Mcis.
-8.5 MeIs., 8 Mcis.-28 Me/s., 16 Mo/s.-56
Mc/s., 24 Mcis.-84 MO. Metal case 10in. x
61in. x 4fin. Size of scale Olin. x 344n. 2
valves and rectifier A.C. mains 230.250 v.
Internal modulation of 400 e.p.e. to a depth of
30 per cent., modulated or unmodulated R.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. g4/19/6Accuracy plus or minus 2%.

SIGNAL & PATTERN
GENERATOR
t6/19/6 P.

Or 25/- deposit, P. & P. IV- and 6 monthly
payments of 21/6.
Coverage 7.6 Me/e.-210 Mc/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.

Coverage 100 Ko/s.-100 Me s. on fundamen-
tals and 100 Me/s. to 200 Mo/s. On harmonies.
Metal case 101.n. x Olin. x 511n. 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 namod
Mated R.F., output condi:mummy variable
100 millivolts C.W. and mod. suites, earl.
able A.F. output. Incorporating magic -eye
as output Indicator. Accuracy plus or minus
2%.

Or 251- deposit and 6 monthly payments of 21/6.
Post & Packing 5r. extra.

Or 25/- deposit and
paymente 21/6. P. &

4 monthly
. 5/- extra

purchased with

PORTABLE AMPLIFIER
Sim 61in. long, Sin high, 211n. deep. Will
suit any type of crystal pick-up. Output
approx. 2 watts. Incorporated ECC 83 double
triode. Cossor 142BT output pentode and
contact -cooled rectifier. Fully isolated mains
transformer for 250-250 A.C. mains. Bass.
treble and volunre controls.

491 Plus
P'3/6.

5" SPEAKER WITH
O.P. TRANSFORMER

he above 1816. Plus P. & P. 1,6,

F.M. TUNER UNIT
Permeability tuned, by famous German Manufacturer. Coverage 88-100 Ke/s.
Complete with ECM. Size x x

2.5/_ Pius P. a P. Va.

8 WATT Ppuusil" AMPLIFIER
COMPLETE WITH CRYSTAL MIKE AND Sin.

LOUDSPEAKER

A.C. mains 110/250 v. Size 10fin. x film. x
Olin. Incorporating 6 valves. 11.F pen., 2
L.riodes, 2 output pens.. and rectifier. For use
with all makes and types of pick -iv and mike.
Negative feed back. Two inputs. mike and gram.,
and control= for same. Separate controls for Bass
and Teeple lit. For use with Std. or L.P. records,
musical instruments such as Guitars, etc.

£4.19.6 Plus P. & P. 7/6.

Or 35/- deposit, Plus P. & P. 72i and 3 monthly payments Of 25/-.

PLAYER CABINET
Finished m 0 -tone leatherette, will take B.S.R. 15/1,8,

with room for amplifier and 7in. x 4in. speaker

Overall size 15f1n. x 1Sitn. x

£2.19.6 Pius 5/- P. & P.

COLLAR O
MIXER
4-SPEED

AUTOMATIC
Model 457. Type " 0 " Pick-up, size 12in x
130n. Minimum clearance above baseboard
5in., below 21in., 10 records. A.C. maim 200.250
v. Turnover crystal head. BRAND NEW.
Fully guaranteed.

Cash E8/19/6
Plus P. & P. 5, -

13 CHANNEL
TUNER

34 to 38 Mo/s. complete with PCF80 and
PCC84. These have been removed from
chassis.

23/. complete with knobs.
P. & P. 3/6 extra.

16-19. Mc/s complete with knobs less valves.
13/- Plus P. & P. 2/6.

CHANGER

AC/DC POCKET MULTI -METER KIT
Comprising 21n. moving coil meter, scam 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 setting), toggle switch, resistors
and rectifier. Basic movement, 2 mA. In grey
hammer finish case.

19/6 Plus
P. & P. 1/6

Built and tested
716 extra.

Point to point wiring diagram 11, free with kit.

6 watt PUSH-PULL
AMPLIFIER

A.C. mains 220(250 v. Incorporating 4 valves and metal rectifier, 2 inputs, high and low
and controls for same. Separate controls for Base and Treble lift. Size of chassis
Ilin. x 4lin. x 2fin

59'6 Plus
P. & P. 51-

4 WAVE BAND COIL UNIT
Complete with tuning condenser Separate see.
lions for short wave. Coverage 10.21 m., 21-45 in.,
44-100 m.. and 190-545 m 1.F. 470 Re., BRAND
NEW by famous manufacturer. Completely
assembled on sub -chassis. 19/6 Plus
With circuit diagram. P. & P 3/6.

CONSTRUCTORS'

PORTABLE PARCEL
Cornelison, case, meads, top plate. scale, Sin. P.M.
speaker with 0.P. trans.. twin gang, 2 470 Kele.
I.F.s., trimmers. four valve holders, wavechange
witch and volume control with switch.

39/6 Plus 3/6 Postage and packing,

LINE E.H.T. TRANSFORMER
BY famous manufacturer. 14 Kv Complete with brult.in lino and width controls.
Winding for EY51 Rectifier 19 ilt Plus

/ v P. & P. 216.

MAINS TRANSFORMERS
All with tanned Primaries 000-250 vats

0.160, 180, 200 v, 60 ma., 6.3 v. 2 amps. 1116. 390.0-520 v. 75 ma., 6,3 v 2,5 amp.,
5 v., 2 amp., 10/6. 350-0-350 250 ma. 6.3 v 7 amp 5 v. 2 amp. 11)/6. Postage and
packing on the above 3/.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. AU. ENQUIRIES S.A.E.

TERMS Of BUSINESS C.W.O.
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NEW GUN

C.R. TUBES

1 Year Unconditional Guarantee

IMMEDIATE

EXCHANGE

SERVICE

All types except those tubes

made of PYREX glass.

SIZE

12" - 17"

21'

£6-10-0

£9 - 0 - 0

U.K. CARRIAGE

& INSURANCE 10/ -

TERMS C.W.O.

As a result of the abolition of pur-
chase tax on replacement C.R. tubes
we are now able to offer a genuine
replacement service of tubes fitted
with brand-new gun assemblies in
which we have such confidence that
we give 12 months' UNCONDI-
TIONAL guarantee at the above
prices. Consign your old tube to us
at UPTON-ON-SEVERN Station
including card stating name and
address of sender.
For EXPRESS SERVICE wire
M.O. and state requirements. Also
add £1 to the above prices for 12in.
to 17in. tubes. This additional
charge will be refunded to you
immediately your old tube is re-
ceived at Upton -on -Severn Station.

SABRINA. CR. TUBES CO.
II NEW STREET

UPTON-ON-SEVERN 464

THIS MONTH'S OFFERS
TEST GEAR. British and American test gear,
rebuilt, laboratory tested and guaranteed.
SIGNAL GENERATOR " X " Band Type
TS.I3/A.P. Frequency Range 9400/9600 Mc/s.
incorporating resonant cavity wavemeter piston
attenuator and thermistor bridge, mains operated.
BEAT FREQUENCY OSCILLATOR. Type
TF.I95L/4 by Marconi Instruments: frequency
range 10 c/s. to 150 Kc/s., low level input, I

micro -volt to 100 milli -volts continuous variable
high level, built-in attenuator.
TEST OSCILLATOR. Type TS.170/ARN.5.
ATTENUATORS with "T" type ladder net-
work overall attenuation 80 db., arranged to give
steps of 20 db , 20 db., 20 db., 10 db., 5 db., 2 db.,

1 db., 600 ohms impedance input and output, in
metal case with lid.
PYROMETER RECORDER. Type C.R. by
Ether 2 -stage model 120 micro -amps full scale
with 230 volt A.C. S.P drive, bench or wall fixing.
CAMBRIDGE THERMO RECORDER. 2 -

station type, 70 micro -amps full scale, 24 hour
clock spring drive, bench or wall fixing, black
enamelled all-diecast case.
L.O. 50.A. By B.S.R. in two ranges, 0-600 cycles
and 0-16 Kc/s. Output impedance 600 ohms
Metered.
WAVEMETERS. Type 724.B by General Radio.
16 Kc to 50 Mc/s. Type TE.I49 by R.C.A. 200 Kc.
to 30 Mc/s. TS 69/AP, 30011000 Mc/s.
TEMPERATURE CONTROL OVENS. Ad-
miralty type, 230 volts A.C. give stability of 2
parts in a million with suitable crystals, fitted
thermostat and thermometer. Temperature
adiustable 40/60 degrees Cent.
E.T.4336 TRANSMITTERS. Complete in work-
ing order

Leslie Dixon & Co.
Dept. A, 214 Queenstown Road, London, S.W.8.

Telephone: MACaulay 2159

NEW G.E.C.,S.T.C.AND"WESTALITE"
SELENIUM RECTIFIERS. Largest L.T.
range in Gt. Britain. ONLY Makers'
LATEST GOODS supplied NOT Surplus.
S.T. & C. E.H.T. K3/15, 5/-; K3/45, 9/4;
K3/50, 9/10; K3/100, 16/8; all post 4d. extra.
BRIDGE CONNECTED FULLWAVE.
17 v. 1 a., 13/4; 1.5 a. 26/6; 3 a., 30/6; 4 a.,
38/-; 5 a., 38/6, all post 6d. 33 v. I a., 22/9;
1.5 a., 45/-; 3 a. 54/-; 5 a., 68/-; all post 1/6.
54 v. 1 a., 33/-; 1.5 a. 62/-; 2 a. 74f-; 3 a. 74/-;
5 a. 97/-; 72 v. I a. 42/-; 1.5 a. 78/-; 2 a. 95/-;
3 a. 95/-; 5 a. 124/-; 100 v. I a. 61/-; 1.5 a.
112/-; 2 a. 134/-; 3 a. 1341-; 5 a. I80/-; all post
2/-.
BRIDGE CONNECTED WITH fin.
SQUARE COOLING FINS 17 v. 6 a.
53/7; 10 a. 61/-; post 2/6.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or fin. SQUARE
COOLING FINS. Both types, same price.
17 v. 20 a. I20/-; 30 a. 172/-; 50 a. 280/-; 33 v
6 a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6 a.
124/-; 10 a. 144/-; 72 v. 6 a. 160/-; 10 a. 186/-;
100 v. 6 a. 227/6; 10 a. 270/-; all post 3/-.
" WESTALITE " (BRIDGE) 12-15 v. D.C.
0.6 a. 12/-; 1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6;
10 a. 64/6; 20 a. 117/6; 30 a. I71/-; 50 a. 278/-;
24 v. 1.2 a. 30/-; 5 a. 60/-; 10 a. 109/6; 20 a.
208/-; 36 v. 1.2 a. 47/6; 5 a. 82/6 t 10 a. 154/6;
100 v. 1.2 a. 82/6; 2.5 a. 154/6; 5a. 195/6;
10 a. 391/-; 170 v. 1.25 a. 135/-; 195 v. 1.25 a
144/6. All post extra 1/6-3/6 E.H.T. Rects.
I4D.134, 2.5/-; 36 E.H.T. 60 35/10; post 4d.
I mA. AC/DC meter rects. 14/6.
"SALFORD" (BRIDGE). 6 and 12 v. D.C.
I a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9;
4.5 a. 16/6; 6 a. 23/6; 10 a. 34/-; 14 a. 42/-;
24 v. I a. 12/6; 1.5 a. 14/3; 2 a. 15/6; 3 a.
26/-; 4 a. 29/6; 6 a. 36/6; 10 a. 75/-; other
sizes. Post, under LI add 1/-, over 11 add 1/6.
Suitable Transformers from 14,-. Post 1/6.

Wholesale and Retail.

T. W. PEARCE
66 Great Percy Street, London, W.C.1
Off Pentonville Re -d. Between King's Cross end Angel

SOUTHERN RADIO'S

SPECIAL BARGAINS 
TRANSPARENT MAP CASES. Plas 1c
I4in. x 10; in. Ideal for Maps, Display, etc., 5/6.
STAR IDENTIFIERS. Type I A -N Covers
both Hemispheres, 516.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with
above, 7/6.
MORSE TAPPERS. Midget type, 2/9; 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.
MAGNETS. Strong Bar type, 2 x Iin., 1/6 each.
PACKARD-BELL AMPLIFIERS. Complete.
BRAND NEW, with valves, relay, etc., etc., 17/6
each.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-.

SPECIAL OFFER

TRANSMITTER - RECEIVER
TYPE 38 MK II

* WALKIE-TALKIE *

Complete in Metal Carrying Case. 9in. x
6Iin. x 4in. Weight 61b. Frequency 7.3 to
9 Mc/s. Five valves. L1/2/6. Post paid.

These TX -Rs are in NEW CONDITION, but owing
o 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
1516; 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.
OFFER No. 2:

" 38," as above, complete with set of external
attachments, 42/6, post paid.

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.

RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
CONDENSERS. 100 assorted Mica; Tubular,
etc., 15/, NEW.
LUFBRA HOLE CUTTERS. Adjustable fin.
to 3Iin. For Metal, Plastics, etc , 7/-.
QUARTZ CRYSTALS. Types F.T.241 and
F.T.243. 2 -pin, }in. spacing. Frequencies be-
tween 5,675 kc/s and 8,650 kc/s. (F.1.2431, 20
Mc/s and 38.8 MO (F.T.241, 54th Harmonic)
4/. each. ALL BRAND NEW, TWELVE ASSOR-
TED CRYSTALS, 45/, Holders for both types
I/. each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for
their choice.
TRANSRECEIVERS. Type " 18 " Mark III
Two Units (Receiver and Sender). Six valves,
Micro -ammeter, etc., in Metal Case, untested,
without guarantee but COMPLETE, L2/18/6.
ATTACHMENTS for " 18 " Transreceivers.
ALL BRAND NEW. Headphones 15/6; Hand
Microphone 12/6; Aerials 5/-; Set of 6 Valves
30/-.
TI154 TRANSMITTERS. Complete in transit
case. New condition, L2/5/-.
RECORDING BLANKS. Brand new. " Emi-
disc." Ready for cutting. I3in. 6/- each or 15
complete in metal case E4.
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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Walk a ou d Store
SPECIAL THIS MONTH

CONSTANT TORQUE

VARIABLE SPEED
HYDRAULIC GEARBOX
The robustly made oil -filled
casing houses a hydraulic
torque conversion unit origi-
nally precision made by West-
inghouse from high quality
materials for the U.S. Govern-
ment at an acquisition cost
exceeding £150 each.
Highly suitable for lathe head
drive, workshop variable speed
power take -off, speed/torque
hoists, generators or pumps,
transmission for midget cars.
etc.
Basically the unit is a back-to-
back mounted, oil submerged,
variable displacement hydraulic
pump (input shaft) feeding a
reversible hydraulic motor (out-
put shaft) so that variation of
the pump displacement by manual control gives very fine selection of
output speed at constant torque from zero up to 6% below input speed,
while changeover valve in the supply lines to the motor provides instan-
taneous reverse at any speed.
Input speed 500-1,000 r.p.m. maximum power 1} h.p. Both shafts
g- dia. with Woodruff key.
Tested and fully guaranteed, supplied complete with technical data,
instructions, and input and output, speed, power, and torque carriage
performance charts for the remarkable price of only £20 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. Brand New, boxed, 12/6, post free.

APNI TRANSDUCER
Well known wobbulator unit. Brand new, 7/6, postfree.

5 -INCH MAGNETIC C.R.T.
Suitable for monitoring amateur television. Heater 6.3 v. at 0.6 A.
Anode 7,000 v. Grid 250 v. Cut-off 25-75 v.
Brand new. Boxed, I5/-, post free.

GEIGER COUNTER KIT
£4 . 17.6 (Guaranteed Performance)

Identical components to production
model currently being supplied
throughout the world.
Three ranges-highly sensitive-
light-portable-visual and audible
response-pulse output socket.
Ideal for introduction to radiation
measurement and nucleonic cir-
cuitry.
Circuit embodies U.K.A.E.A. pat-
ent. Specially moulded case locates
components and standardizes
wiring. Printed circuit plates for
battery pack supplied. Batteries
L2/1513 extra. Spares, replacements
and service permanently available.
Supplied complete with fully illus-
trated assembly instructions and
40 -page manual specially written
for student, experimenter and radio
amateur.

TEST EQUIPMENT IE-19-A. Four piece set of modern, portable
battery operated, American test gear in handsome black crackle cases
covering 100-156 MO.
(I) I -30-A. 5 -Valve Signal Generator with alternative crystal or master
oscillator, either optionally modulated by 1000 cis Hartley oscillator.
Large directly calibrated dial with precision slow motion drive. Five
step and variable attenuator.
(ii) I -95-A. Self-contained, tunable -input, valve -voltmeter with teles-
copic aerial and battery -fed diode rectifier and pentode voltage amplifier
for measuring field strength, presence of modulation, and approximate
frequency of transmitter. Compensating circuit for state of and 45v.
batteries.

& iv) I -139-A. Shunted 1 mA. Test Meter in fully screened case
with lead for plugging into signal generator as tuning meter, or measur-
ing 1.t. and h.t. supplies.
BX-33-A. Battery pack case with 10ft. output cable and plug. All
supplied in CH -93A, an extraordinarily robust transport and storage
chest.

BRAND NEW OR
HARDLY USED L7.0.0 The Whole Kit, plus 7/6 carriage.

Circuit diagram supplied. Specially reproduced comprehensive technical
data 15/- extra, by order only.
TEST KIT 25.
Set of 3 cm. Waveguides, coupling unit, tubular feeder, adaptor unit
and waveguide connectors with 30ft. of USA/British terminated co -axial
cable and potted 230-110 volt step-down transformer. Brand new.

£7/10/0 carriage paid.

TS. 100 AP PORTABLE OSCILLOSCOPE.
Beautifully built, compact, modern, dual purpose unit with crystal
controlled precision time base giving delayed, gated or continuous
circular traces accurate to .02% and a separate linear time base giving
delayed, triggered or repetitive sweeps for general purpose work. 10
valves. 115 or 230 volt 50 cis mains. Comprehensive technical informa-
tion and circuit diagram with all working voltages supplied. Brand
New. £20 carriage paid.

G.93 WAVEMETER. 2,300-3,100 MO.
Precision cavity in robust case with HRO type dial. Complete with
calibration charts. £2.10.0 Plus 10/- packing and carriage.

TS. 288.  S BAND WAVEMETER.
Exceptionally rugged silver plated micrometer tuned precision cavity
covering 2,900-3,150 Me/s. Resonance shown on 100 microamp meter.
Brand New. £15 Plus packing and carriage.

MARCONI WIDEBAND WAVEMETER TF643B
The "B" is superior to earlier models with valve.

A modern professional plug-in coil absorption wavemeter covering
20 to 300 Mc/s in 4 fully calibrated bands with an accuracy of 1% up to
150 Mc/s and 2% from 150 to 300 Mc/s.

Half -inch thick poli-
shed oak cabinet, im-
mensely rigid inductors
and ceramic body solder-
ed -brass -plate capacitor.
50 microamp crystal
voltmeter, 4' slow mo-
tion dial, terminals for
phone monitoring.

Snap open compart-
ment houses coils
framed calibration
charts.

Brand new in mas-
sive, sealed, rubber buf-
fered transport case.

£5.5.0 carriage paid.

PROOPS BROTHERS LTD. 52 TOTTENHAM COURT ROAD, LONDON, W.1
LANgham 0141. Shop hours 9-6. Thurs. 9-I. OPEN ALL DAY SATURDAY
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DS 916
HSGT 10/6
R5 7/6

T4
S5 7-

5//11
3D6 5/-
3Q4 76
3Q5C1T 9//4
3S4 716
3V4
5U4G
5Y543
SZ4G
6A7
6A05
6ALS
6AM6
6806 2/11
68A6 7/6
68E6
6836
6C4 46
6C6 4/6
6CH6 10/6
6D6 51-
6F1

6FI

6F611

1

6FI2 9/-
S /-

6F33 6/6

6150 22//16 1

6.15GT 3/11
61511 4/6
6K7G 216
6K7M 4/11
6K8G 6/11
6P28 11/-
6Q7G 11/6
SA7M 77-

6S G271 S/-

/6

EDDY'S (HUM ) LTD.
(Dept. W.W.)

172, ALFRETON ROAD
NOTTINGHAM

B.S.R. MONARCH 4 -SPEED AUTOMATIC
CHANGER, Type UA8. Complete with High
Fidelity Turnover Head. Capacity of 10 Records.
100.250 v. A.C. £611916. Plus carriage 5/-.
TRANSISTORS. Yellow/Green Spot, 6/11.
R.F. Yellow/Red Spot, 13/11. Post 4d.
ACOS CRYSTAL PICK-UPS. Turnover
(2 Sapphire Styli), 29/I I. Post 2/6.
SUB -MINIATURE TRANSISTOR CON-
DENSERS. 1.6 mfd., 5 mfd., 10 mfd., 32 mfd.
2/6 each. Post 4d.
JACK PLUGS, Standard Type. 1111. Post 4d.
TUBULAR CONDENSERS, Wire End (not
Ex -Govt.) 8 mfd. 450 v., 1/9; 8x8 450 v., 2/9;
16 mfd. 450 v., 2/9; 16 x 16 450 v.. 3/9; 16 x 8
450 v., 41.; 32 mfd. 450 v., 3(9; 32 x 31 450 v., 4/-.
Post 9d.
MORSE TAPPERS. Plated Contacts, Adjust'
able Gaps, Heavy Duty. 3/6. Post 9d.
GERMANIUM DIODES. 1/. each; 10/- doz.
Post 4d.
NEON MAINSTESTER SCREWDRIVERS.
4/6 each. Post 6d.
DIMMER SWITCHES. Ideal for Train Speed
Regulator. I/11. Post 6d.
RECTIFIERS. Contact cooled, 250 v. 60 rnA.
9/6. Pest 1/-.
25 x 29 CONDENSERS. Size lin. 1/3. Post 6d-
58 x50 mfd., 400 v. D.C. Condensers, 5/6.
Post I)-.
ROTARY CONVERTORS. For Electric Trains.
etc. Converts 200 v. D.C. to 12 v. D.C., 19/11.
P. & P. 2.1-.
GUITAR PICK-UPS "THE PLECTRO "
Super Hi-fi Non -Acoustical Universal Fitting,
3in. x lyin. x fin. High output complete with
Lead and Plug. Full and Easy Instructions, 39/11.
Post 1/..

ALL ABOVE ARE NEW
AND GUARANTEED

18W AND 8URPLU3 GUARANTEED VALVES -
ALL TESTED BEFORE DESPATCH

C5GT 12/- 6SK7GT 7/-
65147M 5/-
6SN7GT 4/11
6U4GT 1116
6V6G I
6V6GT 6/6
6X4 61-
6X5GT 5/11

7B76Z4/84

11/6

7C.5
7C6 7
71-17
7S7 9/6
7Y4 7/11

.. 10/6
2AH7 7/6

2A2AH8
9)6

T6 9/6
2AT7 6/-
2AX7 8-
21(7 7 6
2Q7

2.0P I ... 14/-
25A60... 9/6
25L6GT 9/6
25Z4G 9/6
35 L6GT 9/6
35W4 . 9/6
35A5 ... 10/6
25Z3 12./11
3SZ4 ... 716
42 7/6

PY31
PY80
PY81
PY112

80 6/6 PZ30
90AV 7/6 U25 ...
185BT 141- U35 ...
807(8) 3/9 UCH42 9/-
807(USA) UL41 8/6

576 VR/150/30
954 1/6 7/6
95.5 3/11 Z66 9/6

956 2/11
AZI 12/6
AZ31 9/6
B36 9/6
CY31 . 12/11
DAF96 8/6

8/6
DH77 7/6
DK96 8/6
DL% 11/6

71
EL41DM70 9//6I
EL42 9/6
ELB4 9/6
EL85 12/-
EY5 I 12)6
EY86 12/6
EZSO 8/6
ETIC 916
EZ8I 9/-
KT33C 8/6
KT36 916
L63 31-
MU14 . 8/6
PCC84 8/6
PCF80 9/-
PEN46 6/6
PL81 14/6
PL82 8/6

9/6
816
8/-
71/6

816
9/6

15/-
9/6

Any Parcel insured against damage in transit for
only 6d. extra per order. All uninsured parcels
at customer's rlsk.C.O.D. or C.W.O. only. S.A.E.
with all einteiries. Postage and Packing 6d. per
valve extra. Over E3 Free.

Trade Enquiries Invited.

Fidelia

The Fidelia range of hand built high fidelity
equipment includes Radio Tuners. Radio Tuners
Incorporating a gramophone preamplifier end tone
coontml, also Ingh gelidity audio amplifiers both
stereophonic and single channel types.

Melia Maier Aati F51 tuner unit with pre -amp.,
tone controls etc., R.F. stage on all wavebands,
variable seJecticity eta Price g27,4/-, or with
the Major amplifier. £421141-.

Mena Imperial. VHF tuner. Price £1515/-.
or with pre -amp and tone controls. £19.
Melia Precitaa, snitched VIIP tuner. Price
£14'6'-. or with pre -amp. and tone controls. £19.
Fidelia Preciten built as a VHF Radiogram
*hassle. 8 watts output. bass and treble controls.
au Ideal enroll quality unit. £21.

Pidgin Nairn amplifier, £18 -
Fiddle Ilk. 1. Stereo amplifier with control unit,
£25.

Full details willingly on request.
(bd. for onstage is appreciated.)

2 ASIIIIIRST ROAD.
El TELSC0511313 CLIFFS.

Ne. Br shies.
SUSSEX.

Peeedionsi. elect

TRANSISTOR POCKET RADIO BY
WELL-KNOWN MANUFACTURER.
Cream Plastic Case t x liin. Weight
12oz. Printed circuit with 6 Transistors
and tested components. You will be
pleased to own this fine commercial set.
£101101-, P.P. battery 2/3.
FAMOUS MAKE LIGHTWEIGHT PENCIL
BIT SOLDERING IRON, 2201240 v. 25 w.
Indicator light in handle (list price 24/6).
Price 161. P.P.
SCOOTER BATTERIES. 6 v. 10 A.H.
Hard rubber case. Size 5 x6 x I/in.
Weight 21b. 15/-. P.P. Also ideal for
model use.
NEW AND BOXED COLLARO CON-
QUEST 4 -SPEED RECORD AUTO
°HANGERS. 200/250 v. A.C. £6/19/6.
Carriage 5/..
OUR FAMOUS TRANSFORMERS. Input
20012.50. Output tapped 3 to 30 v. 2 a.
or tapped 5, 11, 17 v. 5 a. each. 24/6.
P.P. 16 amp 53 6.
F.W. METAL RECTIFIERS. 12/6 volt,
I a., 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6.
P.P.

All items new and guaranteed.
DNISELECTOR SWITCHES. 50P, 3B
or 25P, 3 or 6B, 50 v. D.C. 25/-.
RELAYS. We hold large stocks. Any
contact combination and operating coil
volsage supplied from 3/...
KEY SWITOHES from 3/-.
TOGGLE SWITCHES D PDT 3/6.
MICRO SWITCHES MiB 5 6.
6SH7 VALVES ex equipment. All tested
6 for W -. P. P.

LISTS SENT ON REQUEST
Post orders only to

THE

RADIO & ELECTRICAL MART
27 PRINCES COURT, WEMBLEY, MIDDX.

SAMSON'S
SURPLUS STORES LTD.

LONDON'S GREATEST DEALERS IN
ELECTRONIC AND RADIO EQUIPMENT
ADMIRALTY LT. SUPPLY UNITS. Type
W139. A.G. input 200-240 v. D.C. output 36 v.
18 amps. Completely fused, built-in metal cabinet
size approx. 26 x 19 x 15in. Brand new.
117/10/- ex warehouse.
S.P.E. FUEL PUMPS. 1,200 g.p.h. P.S.I. II.
Motor voltage 110 e. 3.25 amps. Submerged
fitting. Approx. size 14 x 8 x 7in. 65/-. Carr.

ROLLS-ROYCE COOLANT PUMPS. A
heavy-duty turbine pump driven directly from
a splined socket. 1,000-1,500 g.p.h.
bore outlet. Brand new in maker's cartons.
47/6. Carr. 4/-.
ADMIRALTY HEAVY DUTY ISOLATION
TRANSFORMERS. Type WI91, 230 v./230 v.
C.T. Very conservatively rated at 4.6 kva., Pri.
230 v. Sec. 230 v. Centre capped 20 amps. Tested
to earth 2.000 v. R.M.S. Completely enclosed in
metal container. Weight 3151b. Supplied brand
new and guaranteed. E17/101- ex warehouse.
ADMIRALTY THREE-PHASE TRANS-
FORMERS. Pri. 400-440 v. 50 cycles. Sec.,
50 v. 6 amp. Completely tropicalised. Size
74 x 14 x Sin. Weight approx. 60lb., 85/-.
Carr. 7/6. Brand new in maker's cases.
BRAND NEW AMERICAN VARIAC
TRANSFORMERS. Input 230 v. Output
0-260 v. 9 amps. Complete with control handle.
Supplied in maker's sealed cartons. Limited
number only £15. Carr. 10/-.
A.M. L.T. SUPPLY UNIT TYPE 115. A.C.
input 200-250 v. D.C. output 24 v. 26 a. Rating
continuous. Ideal for charging 24 v. batteries
at a high current. Size Ift. 841. x Ift. 7in. x
Ift Sin. EIS ex warehouse.
SPECIAL OFFER. H.D. TWO CIRCUIT
TYPE AUTO WOUND TRANSFORMERS.
A.M. TYPE No. 2773. Input 225-230 v. with
switch in run position. Output 225, 230, 235,
240. 245, 250. 255, 260, 270 volts, TS amps.
With etcher switch in start position. Output
No. I or 2. 270 v, 290 v., 310 v., 100 amps.
I minute in two hours. Other outputs as in
run position but at 50 amps. The transformers
are built in heavy metal cabinets approx. weight
34 cwt. with sloping desk front on which the
start/run switches and 2 0-100 M.I. ammeters
are mounted. With an alteration of the exterior
wiring 100 volts at 35 amps can be obtained.
£25 ex warehouse.
NUTS, BOLTS, WASHERS. Special bargain
offer 5/- carton of 2. 4. 6 nuts, bolts and washers.
P.P. 1/-. SLEEVING, mixed bundle, 1+-4 mil.,
various colours. Wonderful offer. 2/6. P.P. 9d.
HEAVY DUTY SLIDING RESISTORS.
11(2 4.5A 12/6. 311 10A 12/6. 1.2.0 ISA (0/6.
10 12A 876. Alt single cube slider control.
12,(1 4A horizontal sweep control 12/6. 260
6A double cube slider control 45/, 1.250
10A double tube slider control 27/6. 0.40
25A geared drive 17/6. 7952 2.9-0.65A double
tube geared drive 32/6. 760 6-0.5A slider con-
trol 22/6. Carr. on all resistors 3/-. We have
one of the largest stocks of sliding resistors
in the country. Let us know your requirements.
HEAVY DUTY L.T. TRANSFORMERS.
No. I. Pri. 2.30 v. Sec. 50 v. 50 amps. adiustable
by voltage regulator stud switch on primary.
Built in steel case with meter reading 0-100 v.
Mains switch and O.P. sockets, will stand 100%
overload. Supplied brand new EIS. Carr. accord-
ing to distance.
No. 2.. Pri. 230 v. Sec. tapped 4 v., 6 v., 10 v.,
200 amps.. E8/10/.. Carr. 7/6.
No. 3. Pri. 200-250 v. Sec. 50 v. 30 amps., E6/10/..
Carr. 716.
No. 4. Pri. 200-250 v. Sec. tapped 28, 29, 30,
31 volts, 21 amps., E4/10/-. Carr. 7/6.
No. 5. Pri. 150-2.50 v. Sec. 50 v. 20 amps, 14/10/,
Carr. 7/6.
No. 7. Pri. 200-240 v. Sec. 45 v. 2 amps 25/-.
P.P. 3/..
No. 8. Pri. 200-250 v. Sec. 6.3v 15 amps. 27/6.
P.P. 3/-.
No. 9, Pri. 200-240 v. Sec. 30 v. 1.2 amp. and
6.3 v. C.T. 3 amps. Tropically rated.
No. 10. Powerstat variac transformers. Input
115 v. Output 0-130 v. 7.5 amps. 85/-. Carr. 5/-.
Latest arrivals. Brand new STC Pri. 200-260 v.
Sec. 26-41 volts in I volt steps 15 amp, tropically
rated and one HT winding tapped 120-136-152-
168 volts 700 m/a. E4/5/-. Carr. 7/6. Fri. 220-
240 volts. Sec. tapped 42 v. 45 v. 48 v. 50 amps,
tropically rated. RCA Pri. 115-230 v. Sec. 5 v.
13 amps, tropically rated, insulated for 15 kV.
Brand new. 37/6. Carr. 7/6
169-171 EDGWARE ROAD, LONDON, W.2

TELEPHONE: PAD. 7851 or AMB. 5125
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Receivers -Test Equipment- H.F. V.H.F. Microwave
RADAR SEARCH RECEIVER

TYPE AN/APR4

This Receiver is designed to determine the presence and measure the
frequency of any radar or radio signals within the range of 38 to 2,000 Mc/s.
To determine what modulation may be present on these signals giving an
identification of relative strength of these signals.

The equipment consists of: -
5 -stage IF (30 Mcis Amplifier provision is made to feed the IF amplifier
to a panoramic adaptor)
I Detector
2 Stage Video Amplifier (100 c/s-1 Mc/s, ±2.5 db)
I Beat frequency oscillator

The signal is fed through RF "plug in" heads consisting of types:-
TN 16 38-95 MO I RF Triode first detector, I Oscillator.

T N 17 74-320 Mc/s Butterfly resonant circuit I diode first detector,
I triode oscillator.

TN IS 300-1,000 Mc/s.
Butterfly resonant circuit.

I Crystal first detector.
I Triode oscillator.
The above three units are available now.

TN 19 950-2,000 Mc/s.
first mixer.

Butterfly oscillator.
I Crystal detector.

I triode oscillator.
Accuracy of frequency calibration 1%

Power Requirements: -115 V 60-2,600 c/s.
Also available to be used in conjunction with the above receiver AN/APAIO
Panoramic Adaptor, and AN/APA23 Injected Frequency Recording
Apparatus.
AVAILABLE FOR INSPECTION. Price £260 complete with TNI6, 17, 18.

irOSCILLOSCOPE (U.S.A.) AN/ASM32
Screen size: 2tin. x 21in.

I Y Sensitivity: 100 mV/in. r.m.s. amplitude calibrated.
Frequency Response: -2dB, 10 c.p.s. microseconds.
Z markers: I-10-100-1,000-10,000 microseconds.
Supplied with cathode follower-attenuator-detector test prods in grey metal
housing.
Overall size: 9fin. x 6f in. x 16-Ffin.
Weight: Approximately 20 lbs.

I NEW £125 Limited supply.

PLEASE NOTE t N727 Lisle Street is nowself- I
service and we ore really cutting prices on all types of receivers, test I

I equipment and components ,0 within your pocket margins. Come
along to see us when in town at No. 27 Lisle Street.

Full range of "HEATHKIT" equipment in stock.
Please write for details.

1----cossou Double Beam Oscilloscope
Type 339. IMPROVED VERSION
of the OBSOLETE Type 3339.
Time Base Frequency. 6 to 250,000 c.p.s.
Amplifier. 43 mV RMS/mm. 10 to 100,000
c.p.s., 3 dB. I.3mV, RMS/mm. 10 to 100,000
c.p.s., 3 dB (2 stage).
10 mV RMS/mm. 10 to 2,000,000 c.p.s.
3 dB (2 stage).
Deflector Coils. 2 mm/mA RMS.
Power Supply. 110-250V A.C. 120 watts.
Sensitivity. YI, Y2, 3.IV D.C. 1.IV RMS
(volt/mm.) X2.25V D.C. 0.8V RMS (volt/mm),
Screen Diameter. 114 mm. £30In good working condition. PRICE
Also supplied Rebuilt to Laboratory standard
and guaranteed for 3 months. Prices on request.

I FREQUENCY METERS

L

111C221 Range 125 kc/s-20 Mc ;s
In perfect condition

Also in stock : U.S.A. BENDIX LM SERIES
Aircraft version of BC22I.

TS174 40-250 Mcis.
TS175/U 85-1000 Mcis.

Prices upon wr;tten request.

By manufacturer of world wide repute.

SIGNAL GENERATOR Q/D051
Frequency range: 30 kc/s-I00 Mc/s in 8 ranges. Internal mod. 30% at 400
c/s. Audio output: 3 v. Provision for external mod., or external pattern
mod. Force output of I v. or attenuator for 0-100 millivolts. Double
screened throughout. Carrier level meter. Calibration accuracy ± 1%.
Weight:F 28 lbs. Size: x x fitin. A laboratory instrument at
man s price. E22 mains model, batterymodel. L17/10/-, plus 10/- carriage.

I V.H.F. Signal Strength Meter Q/D15i1
This instrument consists of a sensitive Sup -Het Receiver 40-70 Mc/s, I
Signal Generator, 40-70 Mc/s. 0.0. I v. output. A.C. mains and output

Ipower supply. A most useful instrument for VHF and TV aerial measure-
L:ents. Price E2S each. 11 =MOj

For the following receivers:-
AR88LDD, AR77E, R107, Hallicrafters, SX24, SX213, 520R, 520, B2

I Transmitter -Receiver. HQ 120, HRO, Junior and Senior, EI/7/6 each. I
I Set of main dial, bandspread and name plate for AR880,11/10/..set of three.j

MANUALS

UNIVERSAMELECTRONICS
22-27, LISLE STREET, LEICESTER SQUARE LONDON, W.C.2. Tel: GERrard 8410 & 444T

Shp') Hours:9:30 a.m. to 6:0 p.m OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to 1.0 p.m.
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TEST EQUIPMENT
BEAT FREQUENCY OSCILLATORS
0-10 kcs. Fursehill Na 3. 2 watts into 10 or 600 ohms.
Metered output. Sloe 170 x 9 x 11. 7 valves.
TESTER T.M.S. No. 1 Mk. 2.
Manufactured by Muirhcad. Incorporates a decade
switched audio eine wave oscillator from 100 to 4.000
cps. with an x10 multiplier. I me,. output monitored
by a lamp bridge Into 600 ohms.: distortion Is 33 db.
down on the second and third harmonica. Au additional
multiplier could very malty be added to atend the
range Into 10 cps. £40.
OUTPUT METERS.
Windsor 100 A. 0.01 to 2,500 01W. In 5 ranges. To
match loads between 2.5 and 20,000 ohms. £12.
MARCONI.
Signal Generators 85 keg. to 25 Ines. 1µV to 1 volt
output. TF144.1, 135. TP1440 £45.
Supplied with matte leads, dummy aerials and Instruc-
tion manuals. Waverneters T.P. 643. 20 to 300 men.
iu 4 ranges. Complete with milbration charts, inetruc
lions and spare valve. Incorporates a 50 AA meter.
Brand new with transit case £7.
AN the, above equipment reconditioned to work to original
specification.
Brand new 5SP7A C.R.T.'s with holder. Twin gun
fiat faced with P.D.A. full data supplied £22.
4-400 A Transmitting pentodes by EIMAC. 720 watts
out up to 110 nice. Brand new £121101- each.
TESTED COMPONENTS NEW OR EX NEW EQUIP-
MENT.
b Mi. 450 V. 40 ti 15 x 2ln.
Metal rectifiers. 250 V. 40 mA. 5 x fln. dia. 3/6.
Resletors '2,000 ohm 1% ww bobbin 113 each or 3 for

50 ohm 5 watt w/w pots. Brand new 1/3 each or 3
for
TRANSFORMER.
Pri. 0-110.200-920-240.
Pee. 24 V CT 3 amp. 95 volts 3 times 0.1 amp. 200 V.
60 ma Many applications e.g..100 watt auto or charger.
Potted only 1243.

' Trade enquiries welcome

Portland Pays Postage and Packing

Terms Cash with Order

PORTLAND ELECTRONICS
20, Portland Place, Stalybridge,
Nr. Manchester. STA. 2148.

POST OFFICE LINE EQUIPMENT
TE',EPRINTERSt Perforators, iteperforators, Auto

Transmitters 5 -unit, system. New Condition.
POWER SUPPLY RECTIFIERS: For Telegraph systems.
FILTERS: Filter. ElandPass, cut.oft frequencies from
300 cps. to 112 kris.
SPARES AND ACCESSORIES OF ALL TYPES FOR
LINE EQUIPMENT: Attermators, Line EqualiserUnits.
Recording Bridges, Telegraph Relays, Spark Cap
Proteemrs, Coils Inductance. Repeating. Retardation.
SWITCHBOARDS: P.O. Mobile type AD -1.240 (3.6.91.
Universal Mdine. Magneto 10 -tine.
FIELD TELEPHONES: Types RE -8, D, F and L.
CARRIER TERMINALS AND REPEATERS: 1 +1.
1 +4. Speech a Denies.. Apparatus 214 Tone No. 5.
Diversity Combining Unite and spares of all types.
LOW POWER RADIO STATIONS

(Ground use)
COLLINS 1817/ SERIES 10 to 12 Mc/s. SF output
25 watts. Power units for 12 v., 24 v., 115 v. D.C. and
115 v. and 230 v. A.C. Spare Antennae Coils
WIRELESS SET No. 19: 2-8 Alc/s and 235 Mole, all
ancillary equipment, and R.F. Amplifiers No. 2, Mk. 2.
WIRELESS SET No. 31: Manna& WalkieTalkie
40-48 Mcfs.
WIRELESS SET No. 82: Lightweight Communication
Set 10-10 Mels.
WIRELESS SET No. SS: Manpack or Truck Walldo-
Talkie 40/42 3iclr, 4 Channel.
SCR -198 40-75 watt output Radio Station HF.
LOW POWER RADIO STATIONS -

(Airborne use)
SCR522 4Chanuel 1001156 Me/s. complete with all
operating and test equipment.
REBECCA DISTANCE MEASURING EQUIPMENT
MIL YID,
STEIN. type 100.124 mole. 110-195 Mole., 124-156
Mete.
RADIO COMPASS SCR -2650. All ancillartes and
pat, stocked in large quantities.

COMPONENTS: Capacitors. variable and axed up to
2 sold. at 10,000 volts. Transformers, Heavy Duty,
ReetAller various, Carbon Brushes. Magellp Hunters,
Bali-Innis, Potentiometers Test Meters.
TRANSMITTERS Redifon Type (-MT-Output 2
kilowatts C.W. 500 watts phone Frequency coverage
100 Kcis to 1,200 Refs In 4 beads. Operates from 280
volts 50 cycles supply. V.F.O. and crystal control with
switch selection of 6 Spot Frequeneies. Air Ministry
Type T1509 -Output 300 watts Al, A2 and A3, Fre
quenry coverage 1.500 Eels to 20,000 Refs. Operates
from 230 volts. 50 cycles supply.

R. GILFILLAN & CO. LTD.
National Provincial Bank Chambers
29 South Street, Worthing, Sussex.

Te .: Worthing 8719 and 30181.
Cables : Codes :

-"GIL WORTHING" "BENTLEY'S 2nd".....

VORTEXION
TARE
RECORDERS

P A. Equipment Pci.onal Recordings etc
Tope lo Tape/Disc Ser.ece

SALE OR HIRE
Griffiths Hansen (Recordings) Ltd.
24/25 Foley Street. London, W 1 MUSeitir %'I

NEST OF DRAWERS
Overall else: wide x deep
x I Do. high. 12 each mese

sming :tin. wide x 4010. deep X Ws,
high. Useful storage for radio com-
ponents, nose. bolts and small parts.
Sheet steel, green enamelled. 20/,

P. a P. 31-

HARMSWORTH, TOWNLEY
& CO., 2 JORDAN STREET,

MANCHESTER 16

RADIO &
TELEVISION COMPONENTS
We operate a prompt and efficient

MAIL ORDER Service.
3d. stamp (only) for catalogue.

Jamas H. Martin & Co. Finsthwaite,
Newby -Bridge, Ulverston, Lancashire.

ILEEVERS RICH

MAGNETIC RECORDERS
for

AUDIO, INDUSTRIAL & SCIENTIFIC
APPLICATIONS

LEEVERS - RICH EQUIPMENT LTD.
rte Nooporad Rd., London. N.VV I EUStor

Instrumentation at its best . . .

0.14141 1..0iP,11,11411,11,11:111111, 111101.11,111, 11,0111i

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT - TORQUAY - Telephone 4547/8

IASCO IlECTRICAL
ir.010:4:6 1.12

"azsro
INTER-COM &
SOUND ate/rots

Ie

BRIGHTON TERRACE.1.08005.SW9

'Phone. BRIxton 4961

A. K. & L. G. SMITH LTD.
CONSULTANTS & AGENTS

For the Sale Licensing and Exploitation
of Patents and inventions.

38 Nunhesd Lane. Peckham, London, S.E.15
Telephone: NEW Cross 7325

ELECTRONIC ENGINEERS
Applieations are invited from Electronic Engineers
with experience In the Design and Development of
Electronic Production Test Equipment. Vacancies
also exist for Calibration Engineers. These are stall
appointments and there are excellent opportututhe
for advancement. The successful candidates will be
insited en loin the Company's Superannuation and
Life Assurance Scheme. Applicants please reply,
giving full details, to THE EMPLOYMENT MANAOER,

THE PLESSEY COMPANY LIMITED,
VICARAGE LANE, ILFORD, ESSEX.

BUILD YOUR OWN

rMA ''T
TRANSISTORISED

CAR RADIO

 HYBRID DESIGN -5 VALVE SUPERHET,
TRANSISTOR AND PRINTED CIRCUIT

 STANDARD SIZE 7in. x 2in.-12 v. BATTERY
 ALL NEW COMPONENTS -AVAILABLE

SEPARATELY OR IN COMPLETE PACK

First and best DO-IT-YOURSELF Car
Radio. Uses new Brimar low volt. valves,
no vibrator. Printed circuit and power
transistor. Negligible " fade " and no
" buzz." Only 1.5 amp. consumption.
Complete with chassis assembly, filter box,
output stage including elliptical loud-
speaker and detailed instructions.
Service facilities available.
Can be built £13.10.0

for plus Si- p & p

Cash with order
er write for BUY -AS -YOU -BUILD details

Dept. Q, MAYRA ELECTRONICS LTD.
118 Brighton Rd., Purley. Tel.: Bywood 1263

ELECTRICAL
MEASURING

INSTRUMENTS
REPAIRED

1. Convieleroble reduction! 3. Urgent orlers given
in pour ecreheednt priority attention/

2. Prompt Quakerism ono 4. Guarantee of satialive-
Peruke!

We speeialise In the repair of ell types sue makes el
Voltmeters. Ammeters, Kieroammeters, Multintage
Test Mitten. Electrical Thermometers. etc.
As contractors to the Ministry of Simply. (tenors'
Peet Office and other Government Departments, we
ate the leading Electrical Instniment Repairers in
the Industry No enquiry is too his or too small.
For prompt estimate and speedy detivery send detec-
tive instrument by registered poster writeto Dept.WW

L. GLASER & CO., LTD.,
98-100 Aldersgate St., London, 5,0.1. Tel. MON 6822

RADIO&ELECTRONIC

ENGINEERS . . .
The MORSE CODE. is still, and
always will be the basic Code for
individual Signalling, whether on
visual or telecommunication circumi.
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 consideration.
Write for the CANDLER BOOK OF
FACTS and see for yourself how fascin-
ating the Candler method of teaching
the Morse Code toil' trove.

CANDLER SYSTEM CO.
(SOW) 62b ABINGDON ROAD, LONDON, W.8
Candler System Co., D'envnr Colorado, U.S.A.
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AMERICAN "HARDIE TALKIE"
TYPE AN/PRC-6

The Handle Talkie PRC-6 is a miniature, low powered,
battery operated, 13 valve Transmitter Receiver designed for the
reception and transmission of F.M. signals over the frequency range
of 47-55.4 Mc/s., requiring no skill whatsoever for their operation.
Each set is adjustable to operate on any I of 43 channels with 200 Kc/s.
separation. The PRC-6 is directly crystal controlled during recep-
tion and indirectly controlled during transmission.

The earphone and microphone units project from the hous-
ing and are so spaced that when the unit is held with the earphone
against the ear, the microphone is in the proper position for talking.
Controls: on -off switch, volume control and push to talk switch.
There is no limitation of the number of sets that can be operated
together in the same net. Dimensions 141 in. high x 44in. depth x
44in. length. Weight 34 lb. less batteries, 64 lb. *ppm*. with
batteries.

Technical Details

Transmitter:
Frequency range: 47 to 55.4 Me:s

143 channels).
Transmitter Type: Master oscillator

power amplifier.
Type of Signal: Voice.
Distance Range: 1 mile.
Type of Modulator: Frequency.
Number of Valves: Four.
Power limit: 1.5 volts. 45 volts and

90 volts.
R.F. Power Output: .25 matte.
Aerial: Whip (2010. to 301n.).
Power Supply: Internal dry battery.

U.S.A. DYNAMOTORS manufactured
by EICOR. Input 12 v., output 400 v. at

180 ma_ Size 7 x
4 x 44in. Brand
new 45/-.
Same as above,
output 250 v. at
100 ma. Size
55 x 3 a 34in.,
30/-. P. & P. 3/6
on each.

12 VOLTS 10 WATT AMPLIFIER.
Complete with internal dynamotor.
2-6L6's push-pull, 2-6N7. Incorporating
mike and gram inputs. speaker outputs,
tone and volume controls. Size 124 x
64 x 8in. Sprung mounted. ONLY
E8/10/.. Carr. 10/-.
PYE 10in. EXTN. SPEAKER. 30
in magnificent oak cabinet. Complete
with 36ft. lead and plug. Ideal for Hi-Fi
and stereo. Brand new, 45/-. Carr. 5/-.
TEST SET I6/APN. Used for alignment
and calibration of Altimete..s. Has internal
vibrator supply. Audio Generator 60-
1,200 cycles, cavity tuned manometer 400-
460 Mc/s. Complete with 6 valves, 1 mA.
Meter and all cables. A very fine instru-

tent. ONLY 40/-, Carr. 10/-.
AERIAL VARIOMETERS. These
magnificent instruments will enable you
to receive maximum signal strength on all
Short Wave receivers. Precision cali-
brated control. Complete with connec-
tion detail, 12/6. P. & P. 2/6.

GEIGER
COUNTERS

designed to detect
and measure vari-
ations in gamma
ray Intensity, i.e.,
emissions of radio-
active potassium,
minute traces of
uranium and thor-

ium, etc., in ordinary
soil and rock. The
readings being measured

on a 50 micro -amp. meter, working
battery life is approx. 2,000 hours.
Instrument housed in tough plastic case,
hermetically sealed. All components
I.S.C. Tech. C. approved. Size 84 x 8 x
34in., weight 641b. Supplied with canvas
carrying case. Fully guaranteed. 67/10/-.
P. & P. 7/6.

Receiver:
Frequency Range: 47 to 55.9 Motu

(43 channels).
Receiver Type: Superhetrorlyne.
Type of Signal Receiver: P.M. Voice.
Number of Valves: Nine.
I.F. Frequency: 4.3 Ide,s.
Method of Tuning: One channel

pre-set to crystal.
Power Input: 1.5 volts and 45 volts.
Power Supply: Internal dry battery.

H.R.O. SENIOR RECEIVERS

£48
PER

Total frequency cov-
erage is 50 Kc/s-30
Mc/s, obtained by
inserting toil sets of
which 4 sets are
supplied with every
receiver. Incorpor-
ates 9 valves, 2 R.F.,
2 I.F. and 2 audio
amplifiers. Crystal
gate with crystal
phasing control. Var-

iable selectivity. Effective tuning scale of 12 feet. R.F.
and L.F. gain controls. Signal strength meter. B.F.O.
on/off and pitch control. H.T. and " S " meter on/off
switch. Phone jack and loudspeaker terminals. Black
crackle cabinet. 174in. a 9in. x I2in. deep. Fully tested
and guaranteed. Complete with 110 volt or 6 volt (state
which preferred) power pack.
ONLY E16/19/6. Carr. 20/6.

PORTABLE TRANS/RECEIVER No. 18
A self-contained Transmitter/Receiver
for Telephone and C.W. Range
approx. 10 miles. Frequency 6-9 Mc/s.
(50-33.3 metres). Valve line-up:
3 ARP -12, I AR -8, I ATP4. Complete
with aerial, H.T. and L.T. meter.
Weight 20 lb., size 8 a 10 x I7in.
Complete with microphone, head-
phones, morse key, aerial, circuit
and instruction book. FOR ONLY
70/-, carr. 10/,

WIRELESS SET No. 19 Mk. 11
This famous Trans-
mitter -Receiver incor-

;8AA 7
porates " A " Set-

, TX/RX covering 2-8

.04 Mc/s. (37.5-150 metres)
:431 " B " Set -VHF TX/

RX covering 230.240
Mc/s. (1.2-1.3 metres)
and intercom.: ampli-
fier. Complete with

15 valves 500 micro -amp check and tuning meter, circuits
and instruction book (American manufacture), In magni-
ficent condition, 65/-, carr. 15/,
COMPLETE STATION comprising Transmitter/Receiver
2-8 Mc/s. 12 v. supply unit, Aerial, Variometer, control box,
headphones, microphone and all leads, circuit and instruction
book E9. Carr. 20/-,

PAIR
POWER SUPPLY UNIT No. 5.
Contains Hand Gen-
erator giving 6 v.
output with over-
load cut-out, ideal
to boost a flat car
battery; 6 volt Vi-
brmor Pack giving
3 vets and ISO volts
with output leads,
plugs. etc., for Army
38 and 18 sets ;

battery box for three
2 v. accumulators.
There is a fully portable and multi purpose
power supply unit. BRAND NEW.
ONLY 30/- carr. paid.
U.S.A. TRANSMITTER B.C.625. Cov-
ering 100 to 156 Mc/s. 4 -channel crystal
controlled, using 6G6 osc., I2A6 harm.
ampl. 832 harm. ampl. and driver, and
832 R.F. output plate -modulated by
P -P I2A6s which are transformer coupled
to 6S.17 speech amp. Supplied with
circuits and operating gen. Only 25/,
P. & P. 5/-.
PORTABLE 6 V. ACCUMULATORS.
Brand new fully portable 6 v. 40 A.H.
accumulators complete in steel carrying
case with handle and output terminal.
Size 10in. high by 9in. wide by Sin. deep.
ONLY 45j-. Carr. 7/6.
HI-FI HEADPHONES. Uses high -
quality permanent magnetic speakers
with regular voice coil. The padded
chamois ear -muffs give correct spacing
for optimum acoustic load, giving finest
music and voice reproduction. Each unit
has a built-in Hi-Fi 501) trans. total
10120. Only 25/, P. 8. P. 116.

RECTIFIER BARGAINS. Mains
(doubler) 300 volts per section at 120
M.A. 5/- each. P.P. 1/6. Two (full wave)
for 81-, P.P. 21-.
CONTROL BOX B.C. 602. Complete
push-button control box. 4 position and
on/off, with dual coloured Indicator for
instantchannei
check, in black
crackle case,
54 x 34 x I lin.
Bargain price,
5/- ea., P. & P.
1/6. Two for
8/-, P.&P. 2/6.

Callers: 87 TOTTENHAM CT. RD., LONDON, W.I
Mail orders: (DEPT. W.) 32a, COPTIC STREET,

LONDON, W.C.I
Telephone: MUSeum 9607

WOT! You don't own a Relda catalogue! It's terrific and
154t,7.nua V5r,7 Ti
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ROTARY CONVERTORS. 24 v D.C. input, 50 v.
A.C. output 200 watts, in steel case, battery and output
leads, switched and fused, spare fuses and brushes.
75/-. P.P. 7/6.

AUTO TRANSFORMER for same, tapped '1 steps.
50/250 v al. P.P. 5/6.
ROTARY CONVERTORS. 24 v. D.C. input, 230 v. A.C.
output. 135 watts. In beautiful wood case with 3 -pin
output. Flush socket made by Lancashire-Crypto.
Absolutely brand new. 27/15'-. P.P. 5/-.
ROTARY CONVERTORS. '24 v. D.C. input, 230 v. A.C.
output. 125 watts. Brand new. 24117/6. P.P. 716.
RIPE ALKALINE BATTERIES. 25 A.R. 1.2 v. per
cell 9/- each. Any voltage can he built up, 5-6 v., etc.
P.P. 1,16.

HAND MICROPHONE MOVING COIL No. IS, 25' Dia-
meter with press thumb switch, brand new, 12/6. P.P.
1/6. inserts for same 4/6. P.P. 6d.
MOVING COIL HEADSET. No. 9, with Tannoy
Microphone, brand new, 12/6. P.P. 216.
TANNOY MICROPHONE. Brand new. 7/6. P.P. 11-.
TELEPHONE Insert, balanced armature No. 5.

2/6. P.P. 6d.
ROTARY TRANSFORMERS. 6 v. D.C. Input 255 v.
D.C. output, 175 mA. Type 57, made by Hoover's.
Absolutely brand new. 17/6. P.P. 1/6.
AMPLIFIER PAT 8092. 24 v. D.C. 3.25L60T valves,
Hoover Dynamotor, A.C. Motor Generator and a host
of other components. 35/... Post 216.
CONDENSERS. " Pyranol " oil filled 10µF, 2.000 v.
D.C. (part of TX ET4336). 22/6 each. P P. 2/6.
(Special price for qoantities).
AERIAL VARIOMETERS for 19 Set 911. II. New
13/8. P.P. 1/6.
ANTENNA CURRENT INDICATORS. New 2In. Flush
American. 8/6. Poet 6d.
CONTROL UNIT (American). Aluminium cage 121n. x
65in. x 3in. Hinged lid with 95in. Flush 1 mA. Meter.
5 Micro and it Toggle switches, 4 1nF 600 v. D.C.
Aerovos condensers 2.4 Pole relays and other com
ponents. 2216. P.P. 2/6.
CONTROL BOX (American). Fitted 21n. 1 mA. meter,
2 Toggle switches and other components Only 12/6.
Post

HEADPHONES. Ericson High Resistance 4,000 ohms.
New 15/6. P.P I/..
HEAD AND BREAST SETS. DLR 5 Headphones
with breast set Microphone. Complete in wood case.
10/6. P.P. 1/-. Headphones separate. 7,6. Micro-
phone. 2/6. P.P. on both 9d All new.
FM TUNER. Miniature IF Strip 9.72 Bicia 6 valves.
3 EF91, 2 EF92, 1 EB91. Conversion details " P.W."
May, 1957 As new. 35/.. P.P. 2/-.
SPEAKERS. P.M. gin., brand new, round, 1016.
P.P. 0/-.
CR039 POINT METERS, with 2 100 Microarnp move-
ments Brand new 10/6. P.P. 2/-.
LEACH (American) SOLENOID CONTACTOR, 12 v.,
Type 5038 NKE, Silver contacts. New. 25/-. P.P. 1/-.
LONDE% RELAYS. 24 v. D.C., 2 Pole, 2 make. cc
P.P. 9d.
WHIP AERIALS. 3-411. push in sections, 9/6. Car-
riage 1/6.
AIRCRAFT GENERATORS, KX, 02, HX2, etc. avail-
able. your enquiries invited.

TERMS. C.W.O. or approved monthly account.

A. J. THOMPSON
"EILING LODGE,"
CODICOTE, HERTS.

Te!ephohe: CODICOTE 242

TELETRON Miniature Transistor
Superhet coil kit (as illustrated) 42/-

70 ke/s. I.F. Transformers and Osc. coil in screen-
ing cans x in. dia. Dual wave Ferrite rod aerial

x *in. dia. For the TRANSIDYNE printed
circuit s/her..
Push-pull and single ended tape oscillator coils
available for most decks at 8/6 each, Bias rejector
coils and top lift inductors. Dual range T.R,F.
and Xcal diode coils, etc. 9d. stamps for complete
lists and circuits.

The TELETRON Co. Ltd.

4

112111, Station Rd., Chingford, London, E.4
511 0836

THE "ZEPHYR" (W) 200/250 volts.
SHADED POLE MOTOR

Precision built, 2.600 R.P.M.
25 watts. 95in wide (over
liming lugs). Otto. one. Shaft
extension fin. Die-cast rotor.
Sturdy and SILENT. Ground
and polished spindle (5,32in.
diem.).
Suitable for Fans, Extractors,
Fan Heaters, Projector cool-
ing, cupboard airing and all
purposes where reliability,
silence and freedom from
radio and TN. interference
is essential.

Price 37/6 (motor uroree,,,

ACCESSORIES
Bakelite tan, Sin diem. 7/6. Metal 'an, 4in. diam. 5/.

TEE BESTFREND ELECTRICAL CO., LTD.
BANSTEAD, SURREY

F.H.P. motor manmacturers or 30 years
Quantity enquiries invited

-PRECISION SHEET METALWORK-
We specialise n manufacturing or
Chassis in all metals, large or small
quantities to your own specifications

V. W. BEAMISH
Shardeloes Garage. Sharde oes Rd., New Crost

Lonfon S.E.14
Telephone: TlDewav 4795

GILSON TRANSFORMERS
are used in high reliability recording
equipment by hlm studios and the B.B.C.
Enquiries for prototypes and production
runs are invited from electronic equipment
makers.

R. F. GILSON LTD. wiPmador, 5695
St. George', Works. St. Georee's Road, Wimbledon, S.W.19

FERROGRAPH RECORDERS
Tandberg Stereo, Harting, etc.

Personal Recordings,
Tape to Tape!Disc Service

GRIFFITHS EAN:EN (Recordings) LTD.
24/ 2 5 Foley Street, London, W.I

MUSeum 2 7 7 I

LOCKWOOD
ENCLOSURES

Used by every Broadcasting &
Television Authomy in the
British Isles and Eire
for High Quality Monitoring.

LOCKWOOD & CO. (Woodworkers) LTD.
LOWLANDS IlOAD. HARROW MIDDX.

The finest method

for cleaning records
Already over 200,000 enthusiastic users

THE 4Slla
AUTOMATIC GRAMOPHONE RECORD CLEANER

PA LENT APPLIED FOR

Price reduced to 17/6 (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

y,17

"DIPLOMA" HEADPHONES

Lightweight High Resistance (4,001
ohms). Complete with cord

17/6
Ideal for CRYSTAL SETS

The 'TYANA ' Standard Soldering Iron

 Adjustable Bit.
 Weight approx. 4 oz
 Heating time 3 min.
 40 Watt economy

Consumption.
 Standard Voltage Ranges.

16/9
Replacement Elements and Bits always

available.
KENROY LIMITED
152/297 UPPER ST., ISLINGTON

LONDON, N.1
Telephone CANonbury 4905-4663

4.,dp.a.-41,-.41.4.4.,,..dpn

ENGINEERS!
Whatevet tout age so expertettee, you must read
"ENGINEERING OPPORTUNITIES." Full details
of the easiest way to pass A.M. Lfdech.E., A.M.I.C.E.,
C & G (Electrical. eta.) General Cert. etc., on

"NO PASS -NO FEE"
terms and details of
Courses in all branches
of Engineering -
Mechanical, Electrical.
Civil, Auto, Aero,
Radio, etc., Building,
etc. If you're earning
less than £20 a week.
tell us what interests
you and write for sour
copy of "ENGINEER-
ING OPPORTUNI-
TIES" today -FREE

144 PAGES
ee

 i 
Colleee House, 29-

31. Wright's Lane

IRMS9 INSTI11.17CortaimE

59 GNS.
.x.xxVigeseetrowiteettaNt

A full specification 17" Television
Receiver to Spencer - West
standards now available at your
Dealers.

Remarkable performance and
priced at 59 Gns. only complete.

For leaflet apply to:

SPENCER - WEST LTD.
OT. YARMOUTH, NORFOLK
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SKILLED MEN!
USE YOUR KNOWLEDGE IN A WORTHWHILE JOB

VACANCIES
FOR

LINEMEN
DRIVERS

DISPATCH
RIDERS

DRAUGHTSMEN
DRIVER

ELECTRICIANS
RADIO

MECHANICS
TECHNICAL
STOREMEN
TELEGRAPH
MECHANICS
OPERATORS

In

THE ROYAL
SIGNALS

Up to £25 tax-free Bonus plus
first-rate wages for two weeks of your time

Aas you
in a skilled trade? Then you can

probably add a tidy sum to your income
by joining the Army Emergency Reserve.
For one thing, you get pay and allowances at
full Regular Army rates whilst in camp. And
the more your skill's worth in civilian work.
the higher your Army rank and pay. Better
still, you also get 19425 bonus tax-free.

For this you just spend 14 days a year at a
camp, working on your own speciality. And
money's not the only profit you get from that.
You get a grand refresher course, giving you a
lot of new ideas, and putting you right in touch
with the latest Army developments. And you
get a welcome break from the usual routine,
with sports, games and a great social life. For
the place isfull of people with the same interests

as yourself. Don't miss this chance! Send off
the coupon now to: H.Q. A.E.R. (R. Sigs.)
Blacon Camp, Chester.

POST THIS OFF RIGHT AWAY:
Please send me-without obligation-the illustra-
ted booklet telling all about the Army Emergency

Reserve.

NAME

ADDRESS-.

TRADE.
(WDIAER)

Training in Radio
and Television Servicing

The Pembridge College of Electronics provides a full -rime One
Year course in the basic principles of Radio and Television for prospective servicing
engineers. It is also suitable for those wishing to become proficient in the maintenance
of all types of industrial electronic equipment.

The next course commences on 8th September, 1959 and enrolments are now
being accepted. The following course will commence on 5th January, 196o.

Home -study courses in Radio and Television are at present under preparation
by our experienced staff and will be available soon.

For details of the One Year and other courses, write for prospectus and admission forms to:
The Principal, Dept. Pm

THE PEMBRIDGE COLLEGE OF ELECTRONICS
34a Hereford Road London, W.a. Telephone: BAYswater 9117

PCI3
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COTTAGE LABORATORIES

LIMITED

require

ELECTRONIC and ELECTRO-

MECHANICAL ENGINEERS

with

good qualifications, and exper-
ience, capable of playing a

senior part in the design and
development of electronic equip-
ments and associated control
gear.

If you would like an interest-
ing, permanent and progressive
job in a small and lively company,
backed by the resources of a
large international group, then
write or telephone:

COTTAGE
LABORATORIES LTD.,
PORTSMOUTH ROAD,
COBHAM, SURREY.

(Cobham 3191)

TEST ENGINEERS
required for interesting work in connec-
tion with Radar, Computers, Machine
Tool Control Units, Camera Channels,
Microwave Links and similar electronic
equipment.

Applicants must have a sound theoretical
knowledge of Electronics backed by
practical experience in H.M. Forces or
industry. Staff positions and Super-
annuation Scheme. Single accommoda-
tion available. Saturday morning
interviews by appointment.

Apply giving full details to

Personnel Department (CE21),
E.M.I. Ltd., Hayes, Middx.

DECCA RADAR LIMITED

TECHNICAL INSTRUCTOR

A Techpical Instructor is
required by our Service School
which trains newly employed
service engineers on our equip-
ments and introduces new radar
equipments to existing staff.
Candidates must have a good
knowledge of radio and radar
principles, and should pre-
ferably have had experience of
servicing and instruction. Please
apply: 61 Webber St., S.E.1.

FERRANTI LTD.
MANCHESTER

has vacancies in the

FERRANTI COMPUTER DEPARTMENT
for

SUPERVISING ENGINEERS
for post installation service to Ferranti Computers in this
country and abroad. Applicants should have technical
knowledge up to H.N.C. standard or equivalent. Favourable
consideration will be given to applicants who have a good back-
ground of training and experience on Service electronic and
radar equipment. Successful applicants will have the
opportunity, if they so desire, to be considered for periods of
service in this capacity on Ferranti Computers installed in many

countries abroad.
The above appointments will carry salaries fully commensurate
with qualifications and experience. The Company operates a
Staff Pension Scheme and an Instalment Assurance Scheme.

Application is by form obtainable from:
T. J. Lunt, Staff Manager, FERRANTI LTD., HOLLINWOOD, LANCS.

Please quote ref.: KLS.

ELECTRONICS RESEARCH
LABORATORY STAFF

Senior qualified Electronics Engi-
neers of Degree or Higher National
Certificate standard are required for
interesting work in connection with
a number of projects in the field

the applica-
tion of transistors to television and
similar equipment. Applicants
must have suitable academic qualifi-
cations and experience in laboratory
procedure. They will normally be
expected to be able to handle a
project from its inception to its
final conclusion. Box No. 1952,
c/o " Wireless World."

RADAR, WIRELESS and
INSTRUMENT FITTER

CIVILIAN INSTRUCTORS

(Male) required by Air Ministry in
the provinces. Appointments un-
established, 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.4k

(CIV 78), London, S.E.1.

Hawker Siddeley GUIDED WEAPONS
DIVISION

A. V. ROE & COMPANY LIMITED,
CHERTSEY RESEARCH AND DEVELOPMENT GROUP

CHERTSEY, SURREY

Applications are invited to fill the post of

HEAD of ELECTRONIC and SERVO GROUP

which will shortly become vacant due to the transfer of the present Head. Can-
didates should be qualified men who have had wide general electronic research
experience with particular knowledge of Electronic and Electro-Mechanical Servo
Systems. This Group, in addition to its own research work, provides an electronic
service for the whole of the Research Department at Chertsey and hence the success-
ful applicant will be expected to have a good general knowledge of available elec-
tronic instruments and electronic components.

Apply to:-
A. V. ROE & CO. LTD., HANWORTH LANE, CHERTSEY, SURREY.
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INDUSTRIAL
DIVISION

Due to continuing expansion at Brentford the
Sperry Gyroscope Company has created a separate
Industrial Division in which vacancies are occurring
at all levels.

DESIGN ENGINEERS
with experience in the following fields are par-
ticularly required:
1. Transistorised circuitry for analogue and digital

servo applications
2. Small precision electro-mechanical mechanisms
3. Precision mechanical engineering
4. Hydraulics.

We feel we can offer Engineers an absorbing
technical environment and the assurance that real
ability is very quickly recognised and adequately
rewarded. Engineers who would like to discuss
these opportunities with the Engineering Manager
are invited to write giving concise details of their
experience, qualifications and present salary to:-

The Personnel Manager,
Sperry Gyroscope Co. Ltd.,

Great West Road,
Brentford, Middx.

TECHNICAL

ASSISTANTS
required for interesting work on special
types of electronic valves, microwaves
devices, and cathode ray tubes. Min.
Qual. O.N.C. or Inter.-for more senior
appointments B.Sc. or H.N.C. is necessary.
Experience in this expanding field is not
essential as training will be available for
successful candidates. There are good
opportunities for advancement in this
branch of electronics.

Please write giving details of previous
history and preference (if any) for type of
technical work required. Quote TA/l:-

Personnel Officer

M.O. VALVE CO. LTD.
Brook Green, Hammersmith, W.6.

MARCONI INSTRUMENTS LTD.

Technical Personnel Required

SENIOR & JUNIOR ELECTRICAL
DESIGN ENGINEERS

SENIOR & JUNIOR MECHANICAL
DESIGN ENGINEERS

DUTIES: To undertake the design of Test Equipment covering
practically the whole zlectronic field. including Telecom-
munication, Guided Weapons and Nucleonics. Considerable
personal responsibility and freedom is given, and there are no
set rules regarding the number of people engaged on a project.
the allocation of proiect leaders, etc.

QUALIFICATIONS: The ability to design equipment and
aggressively progress a protect through to the sage where a
mode! is made and the information is available for a produc-
tion drawing office. Senior engineers are usually of B.Sc.
standard with practical experience in measuring techniques.
while Junior engineers are often Graduate Members of one of
the Professional Institutions, or have similar qualifications.
but this is in no way mandatory. The ability to progress the
project through to a satisfactory conclusion is the prime re-
quirement. Due to expanding activities, men with drive and
initiative can be sure of progressive advancement

Comprehensive pension and assurance schemes aie in operation,
and Canteen and Social Club facilities are provided.

Call any day including Saturday mornings at.

MARCONI INSTRUMENTS LTD.
LONGACRES, HATFIELD ROAD,

ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2. quoting reference WW 2970B.

ELECTRICAL ENGINEER
Required to lead a small group which has an overall
responsibility for the satisfactory operation of the

POWER SYSTEMS OF

AIR TO AIR MISSILES
developed and manufactured by the Company.
This group forms an important part of a large
development organisation and can draw on a wide
range of facilities from other sections within this
organisation.
Experimental programmes to investigate the funda-
mental dynamic behaviour of power systems are
undertaken by this group, and these may involve
the production of experimental machines or other
units.

No detail design work is carried out, although the
applicant should be capable of appreciating funda-
mental mechanical design problems.
Applications are invited from graduate engineers
with an interest in the design of small electrical
machines and some knowledge of servo theory and
electronics, and should be addressed to:

The Personnel Manager (Ref. 323),

,ziaAw, DE HAVILLAND PROPELLERS,

LIMITED, Hatfield, Herts.
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY

INDUSTRIAL GROUP

INSTRUMENT MECHANICS
Windscale and Calder Works, the Experimental Reactor Establishment at
Dounreay and Chapeicross Works require experienced 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 ana-
lysers, 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, .elevision, 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 after a short period of waiting. Lodging allowance is payable
during this period. Working conditions and promotion prospects are
good.

Applications to:
Works Labour Manager, Windscale and Calder Works, Sellafield,

Seascale, Cumberland.
or

Deputy Works Labour Manager. Dounreay Experimental
Reactor Establishment, Thurso, Caithness, Scotland.

or
Labour Manager, Chapelcross Works, Annan, Dumfriesshire,

Scotland.

DECCA RADAR LIMITED

Development Laboratory
Further vacancies have arisen for:

1. Senior Project Engineers

2. Senior Design Engineers

3. Project Engineers

4. Design Engineers

Candidates for the senior ap-
pointments must be graduate
electronic engineers who will be
prepared to assume responsibility
under the Chief Development
Engineer. Projects under develop-
ment include True Motion marine
radar, high-powered radars and
coherent systems.

The Project Engineers and
Design Engineers should be of
ONC standard and should pre-
ferably have had a broad practical
and theoretical experience of
modern electronic design such as
valve and transistor circuitry,
hard and soft valve modulators,
display and servo systems.

Applications should be ad-
dressed to: The Personnel Officer,
9 Davis Road, Chessington, Surrey

RADIO & TELEVISION

A Senior Engineer

is required by a large manufac-
turing Company to carry out
liaison duties between its devel-
opment engineering department
in a West London district and
its factory on the south coast.
The successful applicant will
be required to spend the first
three months in the (London)
laboratories, and then be resident
on the south coast.

A sound technical knowledge
and experience of television is
required, and some knowledge
of production methods desirable.
Initiative and organising ability,
and the ability to solve technical
problems as they arise in the
factory, are essential qualifica-
tions.

The Company operates a good
Pension/Life Assurance Scheme.

Please write (in strict confidence)
giving full particulars of exper-
ience, qualifications, present sal-
ary level, to Box No. 3024 c/o.
" WIRELESS WORLD."

Young Electronic Engineer required
to head newly formed Electronics Section
of Research & Development Division of
maior scientific instrument manufacturer.
Originality and versatility essential. Know-
ledge of small electro-mechanisms desir-
able. Permanent, pensionable post with
prospects. Box No. 3330 c/o "Wireless
World."

CONSULTING ENGINEERS

CHARTERED ELECTRICAL

ENGINEER
With comprehensive experience in the
Design and Operation of:

RADIO TELE-

COMMUNICATION SYSTEMS
Applicants must be Corporate Mem-
bers of The Institution of Electrical
Engineers and preferably have a
Degree in Electrical Engineering.
Salary according to qualifications
and experience with addition of
bonus and pension schemes.
Applicants, giving full details of age,
qualifications and experience to:

PREECE, CARDEW & RIDER
8, 10 & 12, Queen Anne's Gate,

Westminster, London, S.W.1..

ROP -L L551

ASSISTANT ENGINEER

We have a vacancy in our

FLIGHT TRIALS DIVISION

For an Assistant Engineer for
work on the development of
telemetry and associated equip-
ment circuitry.
Qualifications are a degree or
I-INC standard with at least two
years experience of design/
development of electronic cir-
cuitry. Must be capable of
communicating technical know-
ledge verbally and in writing, as
well as supervising the work of
two or three juniors.
Applications are invited and
should be addressed to:-

THE PERSONNEL MANAGER

(Rot. 296),

DE HAVILLAND PROPELLERS
LIMITED  HATFIELD  HERTS.
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opportunities
A young but progressive com-
pany in North London requires
Electronic Engineers for Develop-
ment and Technical Sales Liaison
work and preferably having
general rather than specialised
experience. The successful can-
didates will be those who in the
Management's opinion, are cap-
able of accepting responsibility
with a determination to "get the
job done" using imagination, hard
work, and individual initiative.
For this type of man there is a
splendid future in this expanding
organisation.
Write or telephone :

M.P.E. (Finchley) Ltd.
Dollis Mews, Dollis Park

London, N.3
Tel: FINchley 8104/3783

SOUND IQUIPMINT

Tells you what's going on clearly

WEST NORWOOD  S.E.2?
Telephones G1Psy Hill 1131 (7 tines)

NEW BOOKS ON
RADIO & TELEVISION
The A.R.R.L. Radio Amateurs

Handbook 1959. Postage 1/9 32/6
Radio Circuits by Miller, 4th edition

Postage I/- 15/ -
Principles of Transistor Circuits by

Amos. Postage 1/- 21/ -
Jason F.M. Tuners Manual by Blun-

dell. Postage 6d 2/6
Practical Radio Inside Out by

Easterling. Postage 6d. 3/6
Beginners Guide to Radio by Camm,

revised edition. Postage 9d 7/6
World Radio Handbook by Johansen,

1959. Postage If. 14/6
R.S.G.B. Amateur Radio Call Book

1959. Postage 6d. 3/6
T.V. Servicing by Patchett. Vol. 4

Postage 6d. 7/6
Radio Controlled Models by Camm

Postage If- 12/6
Radio Valve Data by "Wireless

World." 6th edition. Postage 8d 5/-
A full range of Slide Rules and Drawing Instru-
ment Sets in Stock. Send for lists.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street)

AUDIO EQUIPMENT
LEAK, QUAD, EMI, GRUNDIG, COLLARD,
GARRARD, GEC, GOODMANS. WB, ETC.

PROMPT AND EFFICIENT
MAIL ORDER SERVICE

3d. stamp for lists.

C. V. NASH,
MERE. WARMINSTER, WILTS.

TRAINING TO DE

COMPUTER ENGINEERS

Young men with G.C.E. " A " level
in Physics and Mathematics (or
equivalent) are offered training to
become Electronic Computer Engin-
eers in one of the Maintenance teams
of a young and rapidly expanding
organintion. 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. Appli-
cants should write giving personal
and education details, and an out-
line of any experience to :

Personnel Officer,
LEO Computers Limited,
Minerva Road,
Park Royal,
London, N.W.10.

CUTTING SQUARE HOLES?
This new attachment will cut any shape quickly-
fits any drill, electric or hand type. Invaluable for
panel and baseboard cut-outs. Only 4(9, post free.
HO SAW ATTACHMENT. Fits any popular electric
drill, supplied complete with blades for wood, metal,
plastics, etc. a precision British engineering job.
40/-. post sib. Set of 5 wood bite tin. to Vs. with
tin. shank, In Wed tool ease. 7(6. Post 1)-.

K.E.P. PRODUCTS LTD.
ASHMEAD WORKS, ASHMEAD ROAD, LONDON,
S.E.S. Prompt postal despatch callers welcomed.

TECHNICAL AUTHORS
are required by MARCONI'S at the following works:-
ST. ALBANS. To work in the Technical Literature (Tele-
communications) Section. Applicants should have electrical
engineering qualifications and some specialised knowledge,
which might be in the design or development of electronic
equipment.
CHELMSFORD. To work on the preparation of hand-
books on vision and sound transmitters and studio equipment
and also on Radar subjects, including aerial tuning gear,
displays systems, etc.
The duties are varied and interesting and the posts provide
permanent and pensionable positions in a well established
Company.
Apply giving full details and quoting reference
WW2970C to Dept. C.P.S., Marconi House,

336-7 Strand, London, W.C.2.

ENGLISH ELECTRIC COMPANY LIMITED
WHETSTONE, NR. LEICESTER

has vacancies for an

ELECTRONICS TECHNICIAN
in the

COUNTING LABORATORY
of the

ATOMIC POWER DIVISION
The work includes development of nuclear particle detectors,

application of isotopes to industrial techniques and radiation
protection investigations.

Applications, within the age limits of 23-30, should be of about
O.N.C. to H.N.C. standard in Applied Physics with experience
of electronics and in particular of pulse counting techniques.

Please apply to Dept. C.P.S., Marconi House, 336/7, Strand,
W.C.2, quoting reference WW1806D.

SOUTHAMPTON COUNTY BOROUGH
EDUCATION COMMITTEE

SOUTHAMPTON TECHNICAL COLLEGE
Department of Electrical Engineering

A three-year full-time course in COMMUNICA-
TION ENGINEERING AND ELECTRONICS
will be started in September, 1959. The course will
prepare candidates for a College Diploma. The
Final Examinations will be assessed by the British
Association of Radio Engineers for exemption from
their Graduateship Examination. Applicants with
suitable academic qualifications and/or practical
experience may be admitted to the second year of the
course. Details of course, fees, etc., from the
Registrar, Technical College, St. Mary Street,
Southampton.

BRADFORD INSTITUTE OF TECHNOLOGY
Principal: E. G. Edwards, Ph.D., 117Se., F.R.LC.

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 of Guilds of London Institute in appropriate subjects or
an Ordinary National Certificate or other suitable qualifications
or experience.

Salary scale £445 x £20 to £625 per annum with efficiency
bars at £505 and £565. Commencing salary according to
qualifications and experience.

Further particulars and forms of application may be obtained
from the Registrar, Bradford Institute of Technology, Brad-
ford 7.

W. H. LEATHEM
Clerk to the Governors
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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.

BOONTON MODEL 84 "STANDARD "
SIGNAL GENERATOR

Frequency Range: 300-1,000 Mc/s. Direct
Calibration.
Accuracy: 0.5%.
Output Level: 0.IµV.-100 mV. continuously
variable.
Internal Modulation :-

Sinewave-30":, Max. at 400, 1,000 and
2,500 c/s.
Pulse-I to 50usec. width, delay variable from
0 to 50usec., p.r.r. 60 to 100,000 c/s.

Output Impedance -50 ohms.
Percentage Modulation Meter.
PRICE, in as new condition, tested before
despatch and fully guaranteed E220 0 0
Packing and carriage L2 0 0

APR -4 RECEIVERS
Frequency Range 38-1,000 Mc/s.; complete
equipment consists of three tuning units cover-
ing the whole range, and I.F./A.F. Section. Five
I.F. Stages, B.F.O., two Video Stages. Audio and
Video output.
A.F. Output Impedance 8,000 and 600 ohms;
Video output 1.5 V. into 70 ohms. Intermediate
frequency 30 Mc/s.; I.F. Bandwidth 4 Mc/s. and
0.6 Mc/s. I.F. Gain 90 db.; Audio and Video
Response 100 c/s. to 2 Mc/s.; I.F. Sensitivity
approx. 25 to 30 microvolts. Power supplies
115 v. A.G.
Provision for Automatic Scanning.
PRICE, fully overhauled and guaranteed, com-
plete with three R.F. Tuning Units E260 0 0
Ditto, complete with model R.D. Panoramic
Adaptor E320 0 0
Packing and carriage L2 0 0

FREQUENCY METERS
BC -221, Crystal controlled, 125 kc/s to 20 MO.
TS -175, Crystal controlled, 80 to 1,000 Mc/s.
LR-I Substandard Frequency Meter and Crystal
Calibrator. Range 160 kc/s to 60 Mc/s and 0 to
5,500 c/s; Interpolation accuracy approx.
0.014/, or better.
Crystal Check Points accuracy 0.001"'.

Details and prices on application.

Only small quantity available
LAVOIE MODEL 105SM (TS -127/U)
ABSORPTION FREQUENCY METER

Frequency Range
375 to 725 Mc/s
Accuracy ± I

Mc/s. Microam-
meter Reson-
ance 200 micro -
amps F.S.D.
Indicator Time
Switch for select.
ing operating
times up to 15
min. Power sup-
plies:dry batter-
ies 45 V. and
1.5 V. Valves:
957, 155, 3S4.

PRICE E9 19 6
(P.P. 15/-)

VARIACS
Variable auto -transformers, made by General
Electric type 100R, or equivalent " Powerstat "
made by Superior Electric Co. Rating 2kVA.
Input Voltage 230 V. Output Voltage 0 to
270 V. Max. current 9 Amps. New and guaran-
teed, P.P. 12/6 EIS 0 0
General Radio Variable Auto -transformers
model 200CU. Rating 0.86 kVA. Input Voltage
11.5 V. Output Voltage 0 to 135 V. Rated
Current 5 Amps. New and guaranteed.
P.P. 7/6 65 10 0

INSULATION TEST SET TYPE CT -9
Maximum voltage 40 kV. Trip circuit adjustable
to trip at any leakage current between I and
250 µV. Power Supplies 100.150 V. and 200,
250 V. Mains.
PRICE, complete and in perfect cond 190 0 0
Packing and carriage El 10 0

TWIN PEN SWITCHBOARD
PATTERN RECORDING MILLI -

AMMETER
(made by Evershed &

Vignoles)
Sensitivity; 5 mA. D.C.
Damping: Oil Dashpot.
Chart width: 6in. Chart
drive: Electric motor,
230 v. A.C. Chart
Speed: fin. per minute.
Interior light.
PRICE, unused, com-
plete with two gravity
type pens, two syphon
pens with trough, two
bottles of ink, two
bottles of dashpot oil
and two charts, fully
guaranteed L65 0 0

Packing & carr. LI.
This model can also be supplied for I mA Range
at an extra charge of a 0 0

EVERSHED 12 -PEN TIME RECORDER
Portable 12 -channel instru-
ment for simultaneous re-
cording of I 1 events with
time marks provided by
12th pen. The recording
is presented in the form of
" on -off " pulses. Chart
Speed 2 inches per second.
PRICE, unused, in original
packing, complete with
accessories and a supply of
charts E30 0 0

EVERSHED TRIPLE PEN RECORDING
MILLIAMMETER AND MAGSLIP TESTER
The Recorder consists principally of three
M.C. 6-0-6 mA. F.S.D. Centre Zero movements,
supplied through phase sensitive valve rectifiers,
which will accept magslip signals at 50, 60,
400 and 1,000 c/s. Adjustable sensitivity and
damping. Chart drive 230 V. A.C. Chart speed

I inch per minute. Provision for Teledelcos
recording. Approx. 10 V. R.M.S. F.S.D. when
fed through the rectifiers.
PRICE, unused and complete with accessories

E135 0 0
Packing and carriage L2 0 0

COMMUNICATION RECEIVERS
Overhauled and aligned to Laborator

Standard
MARCONI CR-100, 60 kc/s to 30 Mc/s E42 0
MARCONI CR-I00/2 (with noise

limiter) E45 0
R.C.A. AR -88D, 535 kc/s to 32 Mc/s E85 0
HALLICRAFTER S-27, 28-143 Mc/s E60 0
R-1359, 130-520 Mc/s 490 0
R-1294, 500-3,000 MO E85 0
R-1619, 1,250-5,000 Mc/s E70 0
AN/APR-5, 1,250-6,000 Mc/s .....- E125 0

Further details on application.

INSULATION TESTERS
SERIES 2 EVERSHED MEGGER, 1,000 V.,
200 megohms, brand new and guaranteed

E45 0 0
P.P. 7/6.

THIS MONTH'S SPECIAL OFFER
Valid for thirty days only. Post free.

RECORD " MINOR " 500 V. INSULA-
TION TESTERS, in leather cases E7 10 0
EVERSHED SERIES 2 MEGGERS, 500 volts,
in leather cases E13 0 0

MARCONI T.F-943 F.M. DEVIATION
METER

Frequency range: 2.5 to i00 Mc/s.; Deviation
range: 5, 25 and 75 k./s. Minimum input:
55 mV. Input impedance 75 ohms. Power
supplies 100/150 and 20012.50 V. 695 0 0
Carriage and packing El 0 0

POWER UNIT, TYPE 234
A.C. mains operation 230 V.; output may be
tapped at 180 to 270 V. D.C. at 80 mA. L.T.-
6.3 V. at 4 amps. Brand new E2 19 6
Packing and carriage 10 0
Ditto complete with built-in 6V6 output
stage, suitable for R-1155 and R -I 132 Receivers
E4.

14 V. DYNAMOTORS. Output 250 v.
50 mA., for Command Receivers. Suitable for
running a radio set or a shaver from car
battery El 15 0
Packing and postage 2 6

ANTENNA RELAY UNITS
For Command Transmitters.

Contain expanded scale 20 mV. F.S.D. meter
tin. round flush mtd., Antenna Relay, Thermo-
couple and 50 pF Antenna Series Condenser

15 0
Packing and postage 2 9

VALVES
All tested and guaranteed

VR54, VR9I-all at 1/-; 6H6, 1/3; 956, 2C26-
all at 1/9; 2X2, 2,'-; 6C4, 9006, AC/HL, VR65A,
all at 2/6; 616, 3/-; 6AG5, 3/6; 6A3, 1215GT,
ARD 12, all at 4/-; I2AH7GT, 9001, AW3, SP6I ,
VR56, all at 4/6; 615, 12A6, 12SR7, 2051, EAC9 I,
P61-all at 5/-; OD3/VRISO, 6AC7, 6A.17, 6K7,
6K7G, 6557, 6X5G, 125G7-all at 6/-; 5U4G,
6517, 6SL7GT, 6SN7GT-all at 71.; SR4GY,
12C8-all at 7/6; 6AM 5, 6L7-a11 at 8/6; 2D21,
12/6; 12E1, QVO4-7, 15/,
Please add 2/- in L for packing and postage.
Please write for full price list of valves covering
few hundred types.

MAINS TRANSFORMERS
Input 100-250 V.; Output 6.3 V., 0.6 A., 6.3 V.
2.5 A., 275-0-275 V., 80 mA. P.P. 2/- 17/6
Input 210-250 V.; Output 4 V., 3 A., 6.3 V., I A.,
6.3 V., 3 A., 350-0-350, 75 mA. P.P. 2/- 12/6
Input 210-250 V.; Output 4V., 3 A.; 6.3 V., .6A.,
6.3 V.. 3 A., 200 V., 10 mA., 550-0-550 V.
75 mA. P.P. 4/6 42/6

LOUDSPEAKERS
All brand new and guaranteed

Mains Energised:-
6.5in., 68 ohms Field, 3.5 ohms Sp
Coil 8/6
6.5in., 1,000 ohms Field, 5 ohms
Sp. Coil 8/6

Permanent Magnet:-
5in., 3 ohms 15/6
8in., 3.5 ohms
8in., 3 ohms, with matching transformer

7000/3 22/6
P.P. 3/. per speaker.

" U " SHAPED MAGNETS, 1,500 Gauss,
Pole Faces lin. x lin.; Gap lie.; Distance
between centres of poles 21in. P.P. 1/6 10/6

BUZZERS, Model T Mk. I; will operate off
3 volts dry battery. P.P. 1/6 4/6

METERS
We have in stock a comprehensive range of
attractively priced meters. Here are a few
examples:-
I oo-0-100jzA, 3fin. Rd. FI.M.C. 25/-
500-0-500pA, 3f in. Rd. FI.M.C., calibrated
50-0-50 22/-
600-04001A. 2fin. Rd. Plug -In Type, un-
calibrated scale, with zero marks 12/6

I mA. 3fin. Rd. FI.M.C. Calibrated from 0 to
15/30145 28/_
D.C. Ammeters, with fitted shunts, ranges
available 15, 20 and 40 amps. 6/6

P.P. I/9 per meter.

BC -I066 TEST RECEIVERS. Range 150-
235 Mc/s., contain two tuned detector circuits
(ID8GT), Amplifier (957) and Output Stage
(957): Require 135 V. H.T. and 1.5 V. L.T.
P.P. 5/- E1 10 0
1-196 TEST OSCILLATOR. Range 1So-
235 Mc/s. Contain self -blocking oscillator (95,),
tuned by a parallel line circuit. Pulse Repetition
rate is variable from 200-1,500 per second.
Require 135 V. H.T. and 1.5 V. L.T. P.P. 5/ -fl 0 0

All test equipment offered above is fully serviced before despatch and guaranteed for six months from the date of purchase.
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Wireless World Classified Advertisements
Rate 7/- for 2 lines or less and 81 for every additional

one or pan thereof, average lines 6 words. Box Numbers
2 words plus (Address replies: Box 0000 i/o "Wireless
World" Dorset Noose, Stamford St., London, S.E.1.) Trade
discount details available on application. Press Day July
1958 issue, Thursday, May 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 may 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. only £20.

N.19. [

-Bel Sound Products. Marlborough
Yard,

RECEIVERSRECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

AR88-D with manual, in original packings,
excellent condition; £50.-Lofthouse, 19,

Priory Rd., Wilmslow, Cheshire. [8514
LINO Rx's. etc., AR88, CR100. BRT400.
1.1. 0209. S640, etc.. etc., in tock.-R. T. & I.
Service, Ashville Old Hall, Ashville Rd.. Lon-
don, E.11. Ley. 4986. [0053

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

SIGNAL generators, oscuoscopes, output
meters. valve voltmeters, frequency meters,

multi -range meters, etc., etc., in stock.-R. T.
& I. Service, Ashville Old Hall, Ashville Rd.
London, E.11. Ley 4986. too54

NEW COMPONENTS
FOR sale, new and unused, toggle switches

T600, batten lampholders 1,89. pointer
knobs IC75 (50 of each), potentiometers type
M 2 megohm (25), precision resistors 27 K ohm
(100), capacitors 100uF (25), 4uF (25), recti-
fiers RM1 (25), also neon lamps AM10E6 (250).
-Offers per lot only to G.R. Products. 22,
Runnymead Ave., Bristol, 4. [8500

COMPON NTS-SURPLUS AND
SECONDHAND

DC/AC mains converter for radio, etc., virtu -
ally unused; £6/6 (cost £12/12).-Write

to Town Clerk, Civic Offices, Swindon, for
particulars. [8495

MAGSLIPS at low prices, fully guaranteed,
3 in Resolver No. 5 (AP 10861), 50y.

50cis, 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
SAVE on repairs using our salvaged TV and

radio components, valves. tune= rensfr-m.rs
(EHT, line, frame, speaker), droppers, sliders,
pots. electrolytics, coils, etc., spares for thou-
sands of sets, all makes, all ages, many
obsolete, unobtainable elsewhere at a fraction
of usual price: speakers 5/-. EF80, EF91,
UF42, 3/6: EF50, SP61, EB34, 2/6.
TUBES: Mullard. Mazda. Emircope. etc.. 9in-
101n, projection, 30/-: 121n-14in. 23/10; 17in
25; all good picture tested, fitted free or
sent subject to 7 days money back guarantee:
for free list or with enquiries, s.a.e. please.-
St. John's Radio. 156, St. John's Hill, S.W.11.
Bat. 9838. [8475

NEW GRAMOPHONE AND SOUND
EQUI

OUR June recommendation, a Unimixer, a-
way mixing unit. see p. 180 May issue, to

go with the tape recorder you buy from us.-
Sound News. [0131

GLASGOW.-Recorders bought, sold, ex-
changed. cameras, etc., exchanged for

recorders or vice versa.-Victor Morris, 401,
Argyle St., Glas,,ow, C.2. [0201

T recorders: Ferrograph, Vortexion,
Brenell, Telefunken, Truvox. Reflecto-

clq decnclits-M.S.S.: Wearrte, Brenell, Truvox, Brad -
matte. Dulci-Harting, Amplifiers and tuners:
Leak, Quad, R.C.A., Dynatron, and Dulci.
Microphones: Reslo, Lustraphone, Philips,
Acos, Grampian, etc. All tapes 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
" UROICA " RECORDING STUDIOS (Est.

1949).-Recorders (stereo as required)
by Ferrograph, series IV, etc., Brenell Mark V:
pocket 3 -way mixer. £3 posted; installations
for industry and the home. tape/disc. etc.:
tape recorder insurance.-Recorder House. Peel
St., Eccles, Manchester. Eccles 1624. Director:
ThUilow Smith, A.R.M.C.M. 10122

UNDOUBTEDLY

THE BEST

Cost no more!

High Fidelity
Output Transformers

5-100 Watts

P5203
Mullard
20 watt Amplifier.
Price 95/,

Just
released

P4076
Baxandall
5 watt Amplifier.
Price 36/..
P4131
Mullard
10 watt Amplifier.
Price 60/-.

TD5874
" AfN "
Stereo Amplifier.
Price 52/6.

Transformers specified
for Brimar 2/8P2 8 watt
Stereo Amplifier.

P4136 P4137
Mains Output

Transformer Transformer
Price 85/- Price 52/6

Available for islmediate delivery. If

any difficulty please fill in coupon for
name of nearest stockist.

VI  MO 114111 MM. NM

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 literature on standard range of transformers I

Name

Address

I

=MN 1111= =MN WM, MEM MEW

NEW GRAMOPHONE AND SOUND
EQUIPMENT

(NINE -VOX disc recording mechanisms for
N.-- L.P. or standard operation from 3Ogns.-
56gris., also complete tapeidisc or direct craw -
nets from 5Ogns.-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

GRAMOPHONE AND SOUND EQUIPMENT-
SURPLUS AND SECONDHAND

A LSO from us! Post free, insured: Gevaert
A 1,700ft, new LP tape, 31/-, 850ft 22/6;
EMI-strd 1,200ft on strong Ferrospools, boxed,
25/-; Truvox Mark III (guaranteed), 16gns;
Ferrograph 3AN and AH dem. models occas.
also available.-Sound News, see p. 180 May
issue. [0194
6 trumpet -type speakers, mains 60w amplifier.

£20, nearest offer; battery -operated 12v 15w
amplifier; microphones and equipment, etc.:
also oscilloscope, valve volt meter: complete
test equipment.-Edmondson. Main St., Miln-
thorpe. Westmorland. Tel. Miln. 2210. 18497

COMPLETE recording equipment from micro-
phone to disc; comprising: 3 microphones,

500ft screened cable, Vortexion 4 -channel
mixer, Ferrograph 2A tape recorder, Connois-
seur varigroove 3 -speed disc recorder, suction
pump, hot stylus equipment, amplifier, loud-
speaker, phones, tapes and discs, etc.; £300.-
Box 3020. [8489

QUAD II Control Unit, new valves, £1210;
1,0£ Tannoy 15in dual concentric, £27;' Axiom
150, £6; Wharfedale 151n. £12/10; Midax 400,
£7/10; Trebax, £4/10; Goodman 750/5000 X.O.
£4; or the above three- speakers with crossover
in sandfilied Klipschorn corner enclosure, a
bargain, £55; Collaro transcription motor with
pickup, £13/10; B S R. three -speed motor with
Collaro studio pickup. £5.-Apply Hampstead
0214 or Box 3385. [8516

THE tape king scoops again with a new low-
priced tape bargain!-7in L.P. 1,800ft Agfa

list 50/-), 32/6, p. & p. 1/6; 5s.:,in L.P. Agfa
list 35/-), 22/6, p. & p. 1/6; Sin L.P. Agfa
list 9'6), 5/6, p. & p. 6d; also 7in L.P. by

various leading British and Continental makers
at up to 30% cheaper than list; 7in 1,200ft
Ferrotape (X.M.O.S.) (list 45/-), 25/-, p. & P.
1/6; second-hand latest Philips AG8108G (list
62gns), 49gns or terms; second-hand Grundig
TK9. 37gns or terms; second-hand Quad II
complete, £32/10 or terms; 20 second-hand
recorders, amplifiers, pick-ups. etc.; send for
list.
E. C. G. KINGSLEY & Co., " Always First For
Tape," 132, Tottenham Court Rd. (corner of
Warren St.), London. W.I. Eus. 6500. [0320

TAPE RECORDING, ETC.
RENDEZVOUS RECORDS offer comprehen-

sive 78/ LP tape co disc recording facilities.
-Leaflet from 19. Blackfrlars St., Man-
chester, 3. [8168

TAPE to film . . film to tape . . . your
16mm film striped and recorded.-Edric

Films, Ltd., 34/36, Oak Tree End Way, Ger-
rards Cross, Bucks. (Tel. Gerrards Cross 2908.)

[0124
TAPE to disc recording: Microgroove LP tram

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. " Deroy " Sound Service,
Little Place. Moss Delph Lane. Aughton. Orms-
kirk, Lancs. Aughton Green 3102. [8133

TAPE/DISC/TAPE transfer, editing, copying.
1 If quality and durability matter (especially

with LP -s from your own tapes) consult
Britain's oldest (not cheapest) full-time trans-
fer service; delivery 2-4 days. At long last we
can insure your tape recorder, T.V. set. gramo-
phone, to cover replacement of all components
(including valves, tubes); unlimited service
calls. free annual check in every part of Britain.
state certified date of purchase for quotation.-
Sound News, 10, Clifford St.. London. W.1.
Reg. 2745. [0192

VALVES
VALVE cartons by return at keen prices; send

1/- for all samples and list. -J. & A. Box -
makers, 75a, Oodwin St., Bradford, 1. [0172

VALVES WANTED
NEW valves wanted. any quantity, best cash

quantity,price by return.-Stan Wletts, 43. Spon
Lane, West Bromwich, Staffs. Tel. Wes. 2392.

ALL types of valves British or American,
transmitting and receiving; keenest cash

prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place. Euston
Rd., N.W.1. Tel. Euston 1636-7. [8494

RADIO and F.V. valves wanted for cash:
we purchase all types, large or small

quantities, please give all details, including
price required in first letter, or lot of under
50 may be sent in for our valuation.-Walton's
Wirelss Stores, 46, 47, 48 and 49, Stafford
St., Wolverhampton. [0102
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SOLDERING
EQUIPMENT

flF60. 'KAN. ri.n.

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 19,6
Illustrated is the 25w
3/l6in 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

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

106 George Street, Croydon, Surrey
Phone : CROydon 8589 Grams: Litesold Croydon

 AERIAL EQUIPMENT. Poles, Masts,
Dipoles, Yogi, and Microwave arrays. lin.
Dipoles to 150ft. Masts.

CABINETS AND RACKS. 36in.
96in. high. standard 19in, wide.
 CONDENSERS up to 10.000 mid. and
50 kV.
 FUSES. Cartridge and E.S. amp. to
600 amps.

 INSULATORS. 80 different patterns.
 LOUDSPEAKERS Sin. dia. to 50 watt
Theatre Systems.

 METERS 2in. to I2in. dia. 120 different
types.

 POWER SUPPLIES. Generators,
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36.000 v. + amp.
 RECEIVERS. 80 types available from
15 kc/s to 600 me/s, including portable, D.F.,
Table Rack and Pedestal

 TEST GEAR, American, over 100 differ-
ent types, Meters, Calibrators. Signal Gen-
erators, etc.
 TELEPHONE AND TELEGRAPH
EQUIPMENT. Single- and multi -channel
apparatus, filters, switchboards. power sup-
plies, perforators, printers.
 TRANSFORMERS Audio and Power,
200 types from 2 volts to 18,000 volts and
up to 15 kVA.
 TRANSMITTERS. 60 different types
from OF -1 Handle Talkie to G-50, 2,500 watts.

FULL LISTS OF OVER 1,000 DIFFERENT
ITEMS AVAILABLE

All packing and shipping facilities

P. HARRIS
ORGANIORD, DORSET

Telephone: LYCHETT MINSTER 212

WANTED, EXCHANGE, ETC.
URGENTLY needed as gift usable radios. war

disabled cases. -Red Cross, Caernarvon.
[8515

WANTED, bug key, any make considered.-
R,u.ly stating make, tvpe, price.-Grim-

shaw, 219. Bramhall Lane, Stockport. [8521

APROMPT cash offer for your surplus brand
new valves, speakers, components, test

Instruments, 155. Swan Arcade,

WANTED

Bradford 1.

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

T TROENTLY require any quantity Type D.102lJ Dynamotors or equivalent, input 13.5 volts,
output 285 volts at .075amps; reply stating
condition, quantity and price. -Box 2636.

[8440

WANTED. BC610 Hallicrafters, ET.4336
transmitters, BC312 receivers, BC221

frequency meters and spare parts for all above;
best cash prices.-P.C.A. Radio, Beavor Lane.
Hammersmith, W.6. [0079
URGENTLY wanted, manuals or instruction

books, data, etc., on American or asatish
Army, Navy or Air Force radio and electrical
equipment. -Harris, 93, Wardour St., W.I.
Gerrard 2504. [8235

WANTED, Admiralty pattern 2070 switches.
large or small quantities. good prices

paid; write or 'phone stating amount available.
--R. .1. Miller. 2, Littlegiew Rd.. Lanehouse
Rocks, Weymouth, Tel. 1552. [8467

WANTED. good quality communication RYS
tape recorders, test equipment, domestic

radios, record players, amplifiers, valves, com-
ponents, etc., es'b. 18 years. -Call, send or
'Phone Ger. 4638. Miller's Radio, 38a, Newport
Court, Leicester Sq., W.C.2. [7898

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. Blackfriars 1916. Bankers: Midland
Bank. Ltd. [0216

REPAIRS AND SERVICE
MAINS transformers rewonnci, new trans-

formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship: fully guaranteed.
F.M. ELECTRIC Co., Ltd.. Potters Bides..
Warser Gate, Nottingham, Est. 1917. Tel.
54898.

TRANSFORMERS
to any specification.

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
WE undertake the manufacture of trans-

formers singly or In quantities to any
specification; all work guaranteed for 12
months.
LADBROKE Rewind Service, Ltd., 820a.
Harrow Rd. London. N.W.10. Tel. Ladbroke
0914. [0222

RENEW to stock your faulty speakers of all
sizes, pressure units, microphones, coils,

fields and cone assemblies in cartons. -D. C.
Boulton, 134. Thornton Rd., Bradford, 1
Telephone 22838. 10171

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 metes.
FORREST (TRANSFORMERS), Ltd., Shirley,
Solihull. Warwicks. Tel. Shi. 2483. [0128

MISCELLANEOUS
170 ADIO, Television Books, television servicing
I% 5/-, radio servicing 4/-; list free. -S.
Palmer (W). 32, Neasden Lane, N.W.10. 10211

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.nANL, 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 Miler.
255, Nether St., London, N.3. [0260

BUSINESS AND PROPERTY WANTED
TAX Loss Company required; radio and elec-

trice] or electronics trade; not retail: in
order of £10.000. -Write to Accountants.
Box 2669. 18448

CAPACITY AVAILABLE
ELECTRONIC

assembly. roll winding and
machining. A.I.D. approved. -Bel Sound

Products, Marlborough Yard. London. N.9
Tel Arc. 5078. 10185

ASSEMBLY and wiring capacity available,
electronic equipment for the radio, tele-

vision or aircraft industries. Encapsulation.
sheet metal work, engraving.-R.E.E. Telecom-
munications, Ltd., 15a, Market Sq., Crewkerne
Somerset. r651'}

BENSON
ETTER
ARGAINS

HANDSETS, G.P.O. type, new, 10/6. CR100
Noise limiter assemblies, with valve, 3/6;
CR100 Power Trans., 30/-. BC434A Control
boxes, 7/6. HEATERS, finned, 115 v.
200 watts, pair 41-. NEW M.C. METERS,
nin. round flush, 50 70/.; 100 p.A., 05fr:
1 mA., 5S/-; 2 mA. (rectified), 45/-. 2iin.
500 isA., 27/6; 1 mA., 22/6; 5 mA., 7/6. 2in.
100 mA., 200 mA., 300 mA., each, 8/6. 2iin.
20 v. AL., 8/8; tin. 40 v. 8/6; 300 v. A.C.

18/, Crossover needle type 2 x 1 mA.,
8/6. 2in. square, 150 A.-0-160 A (less shunt)
5 mA., 7/6. VOLTMETERS 41in., switchboard
type, 250 v., M.I. 500--, 10/-. COMMAND
RECEIVERS, brand new, 8 valves, med. wave
(0.52-1.5 Mots), 97/6; used 82/8 (post 3/6).
Conversion data and tire, to CAR RADIO, 1/6.
VIBRATORS, Mallory G634C 12 v. 4 -pin, 7/6.
R115611, new condition, tested, with handbook,
57/10/. (Nail 10/-). SCR522 Modulation or
Driver Trans., either 7/6. CONVERTERS
(ROTARY), 24 v. D.C. to 60 v A.C. 4 A.,
40/- (rail 7/6). MORSE TRAINER SET with
buzzer and key wired for 4) v. battery, 8/6.
DRIVES: slow-motion Admiralty 200: 1 ratio,
scaled 0-100, 5/6. R1155 S.M." N " type, new,
10/8. VIBRAPAK, 6 v. D.C. to 250 v. 60 mA.,
smoothed, cased, 22/6. 12 v. to 250 V.
100 mA., 17/6 (p.p. 7/6). DYNAMOTORS
(post 3/6); 12 v. to 250 v. 60 mA. and 6.3 v.
2.5 A., 11/6; 6v. to 250 v. 60 mA., 11/6.
Type 2 A. Input 12 v. Outputs 300 v. 240 mA.,
150 v. 10 mA., 6 v. 6 A. filtered, cased,
25/-. F.M. Discriminator Transformer, with
valve 185, new, 12/6. TRANSFORMERS,
vibrator, input 11 v. output 265 v. (19 set type),
8/6. Morse Key, covered, with plug, 5/6.
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

BRAIN LEADS THE WORLD IN RADAR

In their own small way
A.A. BENDERS have helped.

IF you would learn how they can help you
 IF, having one already, you would learn
how greatly its usefulness can be increased
by the addition of further accessories, ask
for a FREE copy of our 6 page FOLDER.

A POSTCARD MAY PUT POUNDS IN YOUR
POCKET.

This UNIQUE BENDER

Quickly and Accurately Forms
Angles, Channe's, Sections. Boxes, Lids,
Trays, Chassis Brackets, Clamps, Clips,

Shrouds, etc.

Something quite NEW !
Type RO-20

For private research workers and small units.
This is similar in general design and finish
to the RX-20 shown above, but is lighter

and less expensive.
For 6 pace Folder write to: -

A. A. TOOLS (WI
197a Whiteacre Rd.. Ashton-u-Lyne
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ENCLOSURES, EQUIPMENT
& CABINETS by STAMFORD

SATISFACTION GUARANTEED OR MONEY
REFUNDED. Delivery England and Wales 12/6

Scotland and Northern Ireland 25/-.

SPECIAL OFFER
WEME STOCKS

LAST

847 Enclosure fitted
with the 'Wharfedale.
Sin. Bronze Speaker.
Made from lin. Flax -
board and incorporating
the Wharfedale acoustic
filter and lagged as
specified. Choice of
veneers and shades.
CASH PRICE 212/15/ -
or 38/6 deposit and 9
monthly payments of
25/9.
Also supplied fitted with
Wharfedale Super 8FS,
45/. extra.
Flush Base if preferred.
34in. high 141in. back
panels.

SPEAKERS
Axiom 300 5
Axiette 1612
Trebax 6 4
Triaxiom 12/20 25 0
Golden 10/FS 8 9
Super 12/FS/AL 17 10

25 0Co -Axial
AMPLIFIERS
Quad II
Leak TL12
Varislope III
Stereo 20
Rogers Junior .... 28 0
Cadet Amplifier  10 10
Dulci Stereo 8 .... 23 12
hold SP44 12 12
MOTORS
Garrard 301 25 3
411F Monaural 18 9
TA Mark II 9 6
Lenco GL58/580 25 8 1
Collaro 4T/200 18 11
CHASSIS
Armstrong PB409 28 7
Armstrong Stereo 44 28 7

42 0
18
lb 15
51 9

EQUIPMENT
Cash Price Hire Purchase

2 s. d. Deposit 18 Month
33/

7/26
12/4

19/-
18/- 6/10

N75/
2

- 9
-

/27/2I
52/6 19/-
75/- 27/2

126/-
57/-
47/8

154/6
85/-
31/6
70/-
37/6

75/-
55/6
28/-
78/-
55/6

45/8
20/8
17/-
55/
30/410
11/5
213195/-

27/5
20/1
10/2
27/8
20/3

851- 31/10
85/- 31/10

DEMONSTRATIONS AT OUR
WEYMOUTH TERRACE SHOWROOMS

0P62
GP62 3ft. 21n. wide Motor boards I71in. wide. 16In. Control
panel 37In. a 9in. Choice of veneers and shades. Price
229115/- or 24/10'- deposit and 9 payments of 6014
monthly. Also supplied on splay leg stool in place of record
storage at 222/10/-.
Write Inc oar illustrated catalogue or visit oar High Fidelity

Showrooms at

84/86/98 Weymouth Terrace, oft Hackney Road
LONDON, E.2. Telephone : SHO 5003
Directions: No 6 bus from Liverpool Street Station to the
Odeon. Hackney Road. Walk back two turnings.

A. L. STAMFORD LTD. (Dept. M. 4)

WORK WANTED

ELECTRONIC
equipment wiring and sub-

assembly work wanted.-M. & B. Elec-
tronm.ics, The Arcade, High St., Stourbridge.
Wor 18496

SITUATIONS VACANT
COMMERCIAL television.

TWW require a senior maintenance engineer
at their Cardiff Studios.
SUPERVISORY experience on maintenance of
broadcast sound equipment, camera and tele-
eine channels essential.
APPLY. giving full details of previous experi-
ence and background, to Chief Engineer, TWW,
Ltd., Pontcanna Studios. Cardiff. 18498

GOVERNMENT OF SINGAPORE.
ASSISTANT Controller of Telecommunications,
Department of Telecommunications.
TO manage staff and be responsible for main-
tenance, installation and operation of tele-
communications equipment including multi-
channel carrier equipment. teleprinters and
V.F. telegraph apparatus, overhead and under-
ground plant, railway signalling equipment.
multi -channel V.H.F. radar and microwave
equipment and major receiving and trans-
mitting radio stations.
CONTRACT appointment for 3 years; salary
in the range Z1.290 -E2.338 according to ex-
perience, temporary variable allowance £210-
£560 p.a.; gratuity payable on satisfactory
completion of contract; free passages; quarters,
if available, at low rent; generous home leave;
candidates, not over 45 years of age, must be
Corporate or Graduate members of the Institu-
tion of Electrical Engineers, or possess a
University Degree or Diploma giving exemp-
tion from the Institution's examination and
have at least 2 years' practical experience in
telecommunications.
WRITE Director of Recruitment, Colonial
Office. London, S.W.1, giving age, qualifications
and experience, quoting BCD 133/25/03(B)

(6488

ASSOCIATED
TELEVISION. Ltd., have

several vacancies in its development and
maintenance department at Wembley.
THE work involved is of a particularly interest-
ing character, concerned with the development.
design and maintenance of audio and video
broadcasting equipment.
CANDIDATES must be thoroughly familiar
with television broadcasting techniques, and
preferably be of H.N.C. or degree status.
THESE appointments carry salaries in accord-
ance with the union scale ranging from £840
to E1,260 per annum. A pension scheme is in
operation.
LETTERS of application should be addressed
to Personnel Manager. Associated Television.
Ltd., Television House, Kingsway, London.
W.C.2, quoting WW/DM. [8525

licensed radio engineer required; good
salary.-Apply Chief Engineer, Morton

Engineering Services, Ltd., Croydon Airport.
Surrey. 10251

LTILGER & WATTS. Ltd., Scientific Instru-
ment Makers, are extending their Elec-

tronics Department and are seeking men ex-
perienced in Drawing Electronic Wiring Lay-
outs.
APPLICATIONS are also invited from men
or women experienced in electronic wiring
who are able to work from circuit diagrams.
FIVE day week, generois pension and sick
pay schemes.-Apply Personnel Officer, 123,
Camberwell Rd., S.E.5. [8527

TELEVISION
bench and Held engineers re-

quired at all times for vacancies in most
parts of the British Isles; permanent positions
cith highest salaries plus bonus for suitable
applicants. 51/2 day week.-Box 1757.

102B.C. Television require an engineer for1A 1their

Manchester Studios. Considerable
experience camera control operating and main-
tenance is necessary.-Apply giving details of
age and experience to The 'Technical Super-
visor. A.B.C. Television, Ltd., Manchester, 20.

ASSISTANT
engineer required for laboratory

developing communications and industrial
R.F. heating equipment; age under 30; Gradu-
ate or Higher National preferred.-Apply Per-
sonnel Assistant, Redd on. Ltd., Gatwick Rd..
Crawley Sussex, quoting reference C.L1.

[8484

SENIOR
draughtsmen for electronic and

electro-mechanical work to service require-
ments; permanent positions; ideal working con-
ditions; 5 -day -week; all amenities; write or
telephone.-Cottage Laboratories, Ltd., Ports-
mouth Rd., Cobham. Surrey (Cobham 3191).
TUNIOR Technician required to assist in plirto99-
J type construction and development of medi-
cal electronic equipment. Apply giving age.
experience, and salary required to-Electro-
Medical Supplies (Greenharn), Ltd.. 209b.
Great Portland Street. London, W.1. Lang -
ham 5433. .

r85ASSISTANT Technical Writer required forrr
Radio and Television Service Manuals. Ex-

perience in preparing copy for printing an
advantage. Good starting salary and prospects.
5 -day week. Canteen, welfare and social club
amenities.-Apply. quoting Ref. No. F 4578. to
the Personnel Manager, Ferguson Radio Cor-
poration Ltd., Gt. Cambridge Road, Enfield.

[8513

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 tape outputs for stereo and monaural
tape recording. Comprehensive 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 tape
outputs for stereo and monaural tape recording.
Separate wide range bass and treble ganged
controls together with dual volume control for
ease of balancing. FM and AM tuners and two
separate amplifiers on one compact chassis.

JUBILEE CHASSIS 28 GNS

An AM/FM chassis with nine valves and two
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.

Post this coupon or write for descriptive literature
and details of Home Trial facilities, Hire Purchase

Terms and Guarantee.

NAME

ADDRESS

WJC

ARMSTRCND "TE EV SION' CO. LTD.
Warlters Road, London, N.7

Telephone NORth 3213.
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YOUR EARS

AND

YOUR

PURSE

WILL

BOTH

ENJOY

DUODE SOUND
Duode Sound satisfies your ears,
brings you long lasting pleasure in
naturalness and truth.

Duode units are the best long term
investment in really good quality, with
no hidden harmonics or resonances to
emerge and annoy as you become more
critical in your appreciation.

And when you do feel like a change, the
very latest new Duode frame, cone and
drive assembly can be fitted to your
original magnet system at moderate cost.

No Duode need ever be dead!

INSIST ON HEARING A NEW DUODE.

DUODE LTD.
24 Dingwall Road, Croydon,

Surrey.

NYLON ' P.T.F.E.
ROD. BAR. SHEET, TUBE, STRIP, W IRE

No Quantity too Small. Lot on 40o/ice/ion
BRASS  COPPER  BRONZE

ALUMINIUM  LIGHT ALLOYS
H. ROLLET & CO. Ltd.

6 Cheshem SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM,

MANCHESTER. LEEDS.

you can build a quality
TAPE RECORDER

with the

'ASPDEN
Tape Recorder Kits

TAPE DECK KITS
Two models, Sin. or Tin. spools, two speeds,
twin track, ferroxcube heads, finest motor,
and complete assembly instructions.
Compact model 582 kit at 5 0
Standard model 782 kit E9 5 0
Assembled and tested 30/- extra.

And the
RECORD/REPLAY AMPLIFIER KIT,
2-i watt, neon indicator, without valves, ES/18.
POWER PACK KIT for above, less valve,

E2./18/6. Carr. extra.
Mr. R. White of Ireland writes:
" The performance of the recorder is very good
and I recommend it to all those who wish to get
1st class performance at approx. half cost.'
NEW :- 'STANLEY' TAPE POSITION

INDICATOR Clock Type E21510.
Send STAMP for full particulars to:

S. ASPDEN
Stanley Works. Clevedon Road,

Blackpool, Lancs.

SITUATIONS VACANT
ENGINEERS with some five years practical

experience of radio frequency design work
required for interesting new project in
laboratory situated in South West outskirts of
London, pension scheme.-Write giving full par-
ticulars of experience and salary required to
Box 2409. 18433

TECHNICIAN with general experience In
electronics, some experience in workshop

practice, to maintain electronic and other
equipment for medical research; salary between
£550 and E760, according to experience and
qualifications,-Apply Secretary, Postgraduate
Medical School, Ducane Rd.. W.l2. 18522

AUSTRALIA: Experienced servicemen in field
and depot work required by large Tele-

vision installation and maintenance company.
Excellent opportunities. Single men preferred.
Advise details of TV service experience. Salary
£1,100-E1,200 Australian with adequate ad-
vancement possibilities. Apply Box 3312 15509

PHYSICIST or electronic engineer.-Young
graduate required by small Medical Re-

search Establishment for construction and
maintenance of electronic devices; salary in
scales up to £1,050 or £1,500 p.a. according
to qualifications and experiences.-Applications
to the Records Officer, Anmsthetics Labora-
tory. Radcliffe Infirmary, Oxford. [8486

CLARENDON LABORATORY. University of
Oxford, has vacancies for Senior Technician

(maximum E715 p.a.) and a Technician (maxi-
mum E590 p.a.) to work on electronics. Ap-
propriate qualifications and experience essen-
tial. Excellent conditions, good holidays,
generous pension scheme.-Write giving full
details of career to the Administrator. (8501

PA1NTON & Co., Ltd., Northampton, elec-
trical component manufacturers, require an

electro-mechanical designer to take charge of
the design of small components for the elec-
tronic industry.-Applicants should state age,
qualifications, and outline experience to date,
and address to the Personnel Officer, Palnton
& Co.. Ltd., Kingsthorpe. Northampton, [8485

ACOUSTICS engineer required by manufac-
turers of miniature electronic transistorised

equipment. Applicants must have B.Sc. or
H.N.C. and have three years' experience in this
field. Successful applicant will be required to
spend some time In the United States after
initial period at home factory. Apply, giving
qualifications. age and salary required. to Box
3299. [8507
gae, ADIO Technicians required by International
.12%. 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. U.K leave, free air passages and
insurance. Kit allowance. Qualified candidates
to whom replies will be sent write to Personnel
Officer. 40, Park St.. W.1 1C262

RADIO technicians of all grades, are invited
to apply for interesting and varied positions

in car radio servicing; a high standard of prac-
tical and theoretical knowledge is required:
excellent conditions of service, 5 -day week, pen-
sion scheme; vacancies also occur from time
to time with our dealers in all parts of the
country Write in strict confidence to The
Staff Manager, S. Smith & Sons (England).
Ltd., Cricklewood Works, London, N.W 2.
quoting reference SM/170. 18452

TJOUSINO and good pay offered to electrical
ma fitter required for the development, instal-
lation and maintenance of electrical and elec-
tronic devices.
THIS interesting post in an expanding depart-
ment of an old -established paper -making com-
pany In Hampshire, is open to candidates under
40 years of age who have experience of fault-
finding In electronic circuits.-Box 3424. f8524
DRAUGHTSMEN.-E. K. Cole, Ltd.. South-

end-on-Sea, have vacancies for draughts-
men in their development and engineering
drawing office for men with experience in
design and production drawing for radio. TV
and electronic apparatus, and for draughtsmen
with experience of press tool design and tooling
for automatic screw machines, for posts in
their tool design section.-Write Personnel
Manager. 18523

SENIOR technician or technician, with some
experience and training in electronics, res

quired In the Pharmacology Department, Roy
Free Hospital School of Med'cine, Hunter
Street, London, W.C.1. Sales: Senior techni-
cian £645 X £20 (1) X £25 (5 )-£790. Technician,
£535 X £20 (1) X £25 (4)-£655, plus London
Weighting. Superannuation benefits. Five
weeks' holiday. Apply Secretary with names of
two referees. [8510

ASCIENTIFIC Glass Blower is required for
an interesting and responsible post in the

development laboratories of the Ericsson Tube
Division. Experience In the hand and machine
manipulation of hard and soft glasses and in
small glass -to -metal seals would be required.
A knowledge of high vacuum technology would
also be an advantage. A good starting salary
commensurate with experience In these fields
is envisaged. The post would be a staff ap-
pointment, and the working conditions in
modern well-equipped laboratories are excellent.
-Write In the first instance giving brief details
of previous experience to the Personnel Man-
ager, Ericsson Telephones, Ltd., Beeston. Not-
tingham. quoting reference LK/5. 18504

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 Government
surplus. Popular types, 6 v. 1 a.,
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v.
1 a., 7/6, 12 v. 3 a., 15/-, 6 a. alloy -
finned 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, 381-, 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
iaigh-grade new
parts, not rub-
bish, 52/6,
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.2'

Telephone LAB 4457

JEFFERY TRANSFORMER CO,

(Winders to the late GALPINS)
Leaflets sent on request

199 Edward Street, New Cross
LONDON, S.E.I4

TIDeway 4458

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 brochure and other information
will gladly he sent on request.

DEPT. " W.W."

edd:e, Bradbury&Cffilltd.,Scuthampton
Tel. 55883 Cables : Fasteners, Southampton
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WORLD FAMOUS

TELEPHONES F-Type
IN ATTRACTIVE

CASE

The best portable
telephone ever
made.With a range
of up to
5miles,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, ringer and
100ft. telephone cable.

£7.10.0 per pair Carr. (G.B.) 9/6
Tele "F" High Power as above but complete with
Ampliser. 66.10.0 each. Carr. 128.

DON Mk. V TELEPHONES
Few remaining, complete with 100ft. tele-
phone cable 65/11/. per pr. Carr. (G.B.) 9/6.
D3 STRANDED TELEPHONE CABLE,
NEW. Mile drum, 85/.. Carr. 17/6.

ifAERIAL

IMPROVED TYPE 50 MK. II

36ft. HIGH
Kits comprise--6dla.
Tubular Steel Sections of fit.length,

top.sectiou and base,
Pickets, Guys and Fittings.YOU

can purchase this

MASTS

normally expensive MAST
for a fraction of Its noel.

Please add 61 for (returns -
hie) wooden carrying ca.
The MAST is partici,

and has many other nuns.
Extra Eft. sections can be

lady suitable to take
aerials or T. Rx.,
P.M. and T.V. (espe-
cially COMMERCIAL)

nudied at 17 6 per section

t8 . 10 . 0 only (Carr.
1016)

U.S.A.-Type 4Sft. TELECOM AERIAL
MAST. (7 sections, 61t. Bin. x guys,
etc.). This entirely complete set in carrying
case 12/ Gns. Carr. 17/6. Or 2 sets for E25.
Carr. extra. British Manurnctur- only.

ARMY TYPE 32ft. MASTS similar to
above but 10 lin. screw -sections, suitable
for permanent lightweight installation.
Kit in canvas bag, E5/10/.. Carriage 12/6.

TELEPRINTER EQUIPMENT
CREED (BRITISH) Teleprinters 78

Reperforators Type 7 TRI3

MICRO Si ITCHES
BURGESS

BRAND NEW
MINISTRY RELEASE

ME. 4 BR
( METAL BODY )

UNIVERSAL
CONTACT

A.M. Ret. 50,4098
Compare this remarkable
almost half-price offer.8,_ PER (rni.1.s. PER

DOZ. auantity) 100

TRUVOX LOUD HAILERS
BRAND NEW

UNUSED, complete with
transformer & condenser.

Impedance 7/i)
Handling cap. 8 war.s
Ideal for outdoor
use off cars, boats,
etc.
Price 18/6 P. & P. 3/6
42/- per pair post
free.

SPECIAL QUOTATIONS ON
QUANTITY & EXPORT ENQUIRIES
HATTER & DAVIS (RELAYS) LTD.

2, IRONGATE WHARF ROAD
PRAED ST., LONDON, W.2.

PAD 2231/2/3

SITUATIONS VACANT
VACANCY

for Demonstrator (Technical)
Grade III in R.E.M.E. Training Centre,

Arbourfield. Applicants should be In the Trade
Group (Radar), with theoretical and practical
knowledge of Radar Techniques and current
Army Radar equipments, and able to teach the
practical maintenance and repair of this equip-
ment up to Armament Artificer level. Apply in
writing to.-Officer Commanding, 5 (Radar)
Training Battalion, R.E.M.E., Hazebrouck
Barracks, Arbourfield, Berks. [8506
AN Electronic Engineer, with experience in

the design of pulse circuits, required to
investigate the application of the Tube Division's
products to specific problems. The technical
liaison work involved may entail visits to
customers' laboratories. The post is a full staff
appointment, carrying an attractive starting
salary. Superannuation scheme. Please send
details of age, experience, qualifications. quot-
ing reference LK/4 to-The Personnel Manager,
Ericsson Telephones, Ltd., Beeston, Notting-
ham. [8503
RADIO operators.-Air Ministry have vacan-

cies for temporary radio operators (male);
good prospects of permanent, pensionable ap-
pointments and promotion; initial appoint-
ments In U.K. but subsequent tour of duty
in Far East likely; trainees £422/10 to £605;
qualified operators £507/10 to £975 (these
rates are subject to a small deduction at
provincial stations and a small increase in
London and overseas); special allowances pay-
able for overseas service.-Apply Air Ministry,
C.E.4m., Cornwall House, Stamford St., S.E.1.

[0231
INDEPENDENT Television News requires a

Cameraman/Technical Assistant to operate
electronic camera during transmission time and
act as technical assistant outside transmission
periods, constructing and maintaining equip-
ment with minimum of supervision. Sound
knowledge of electronic theory with practical
experience required. Junior development en-
gineer in radio or electronics would suit. Posi-
tion temporary for approximately six months,
with possibility of permanency.-Apply in
writing to the Secretary, I.T.N., Television
House, Kingsway W.C.2. [8519
AVACANCY has arisen in the design labora-

tory for an engineer to assist in the
mechanical design of radio and television
receivers for home and export; applicants
should have a good knowledge of designing
receivers for mass -production, and preferably
with experience of plastics and moulding tech-
niques: an appointment will be made at a
salary commensurate with age. experience and
qualifications. details of which should be for-
warded in writing in the first instance to the
Personnel Manager (R.17), Murphy Radio.
Ltd.. Welwyn Garden City. Herts. (8470
rt.s.I.R, requires assistant experimental
1-0 officer in instrumentation section at
Hydraulics Research Station, Wallingford.
Berks, on design and development of electronic
and mechanical instruments. Qualifications:
G.C.E. " A " level in 2 science or maths, sub-
jects. Over 22, H.N.C. in Electrical or Mech-
anical Engineering or equivalent generally
expected. Applicants should have active
interest in electronics and preferably some
experience In use of hand tools. Salary range:
£382,10 (age 18)-£670 (age 26)-£830 (men).
Five-day week. Promotion prospects. Housing
facilities for married staff.-Forms from
M.L.N.S.. Technical and Scientific Register
(K), 26, King St., London, S.W.1, quoting
D 196/9A. Closing date 12 June, 1959. (8526

VACANCIES
will shortly arise in the Valve

Division of Ericsson Telephones, Ltd.. for
qualified and experienced physicists or engineers
to undertake development and technical control
of special valves and other electronic devices.
These are senior posts and the successful appli-
cants will report directly to the heads of either
the Development or Technical laboratories. A
good starting salary and a progressive career
can be offered to suitable applicants. The
working conditions, in modern well-equipped
laboratories, are excellent. The usual ameni-
ties (pension scheme, social activities, canteen
facilities. etc.) are available. Applications,
which will be treated as strictly confidential,
giving a brief summary of academic and indus-
trial experience should be addressed to-The
Personnel Manager, Ericsson Telephones, Ltd..
Beeston, Nottingham, quoting reference LK.1/3.

[8502
TNSPECTOR of Police Grade II. with tele-
1. communications skill, required by Nyasaland
Government; the post is a permanent and
pensionable one, subject to a period of proba-
tion served on agreement; salary scale £705
rising to £1,200 a year; commencing salary
according to experience: outfit allowance £50:
uniform allowance £18 a year; free passages;
liberal leave on full salary; candidates must
be between 20 and 35 years of age, of good
physique, not below 5ft gin in height and have
normal vision without glasses; the educational
qualification required of candidates is General
Certificate of Education Standard at Ordinary
level in 5 subjects, which should include
English and Mathematics or Science: essential
to have wide practical experience in the
installation and maintenance of V.H.F. radio
equipment with City and Guilds Certificate
If possible: candidates without previous police
experience Will be required to undergo a 13 -
week period of training in London before
proceeding to Nyasaland.-Write to the Crown
Agents. 4, Millbank, London, S.W.1. State
age, name In block letters, full qualifications
and experience, and quote M1/46661/WF.

18493

75% REDUCTION

S.T.C. RECTIFIER SUPPLY UNIT

Specification: A.C. input 100'260 voile 45/65 cycles.
D.C. OUTPUT-VARIABLE UP TO 20 AMPS. AND24 V. or trickle charge 125/350/700 ampere -hours.
ESSENTIAL EQUIPMENT for ELECTRONIC ENGIN-
EERING CONCERNS, RESEARCH LABORATORIES,
SCHOOLS, etc.. as HEAVY DUTY L.T. SUPPLY UNITS.
Also as BATTERY CHARGERS FOR MULTIPLES
OF 6/12/24 V. Batteries. FUSED AND SWITCHED
ALL CIRCUITS, OUTPUT METERED FOR
20 AMPS, Max. In grey metal cabinet 16 x 24 x 32in.
high. (These units ore more than 50% under -rated by
manufacture's at 10 snipe for TROP ICA L USE, but
no guarantee them for 20 AMPS IS TEMPERATE
CLIMA T EA.)
ALL THIS FOR A E22-10-0NOMINAL

Ex -Warehouse.
(includes etre. diags. and instructions which trill be
Tented separately foe RV- deposit).

VARIAC TRANSFORMERS
Brand New

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 84 CUBE.
WEIGHT:-APPROXIMATELY 30 LB.
PRICE:-RIDICULOUS-ONLYE1 5.0.0
PLUS 12/6 CARRIAGE.

SUPPLIED NEW AND BOXED

STABILIZE YOUR AC MAINS
FERRANTI 75-EVA MOVING COIL AUTOMATIC
VOLTAGE REGULATORS.
Stabilized output voltage In the range 200-250 v.
Plug -board tappings. The selected output voltage is
constant within + 5%, at all loads 0 to 30/37} amps.,
when the supply voltage ha 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.

ROTARY TRANSFORMERS

Made by
DELCO

27/6
P,3,6

Input: dual voltage 12 or 24 v. Output:
265 v. 120 mA., 500 v. 26 mA.
HATTER & DAVIS (RELAYS) LTD:
2 IRONGATE WHARF RD., PRAED ST.

LONDON, W.2. PAD. 2231/2/3
4E. See other column
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BRITISH NATIONAL
RADIO SCHOOL

PRINCIPAL: Mr. 1. SYKES, M.I.E.E.,
M.Brit.I.R.E.

Britain's only Privately Owned
and Conducted Radio Corres-

pondence School
(Est. 1940)

Not the BIGGEST-
simply the BEST

for
City & Guilds, Brit.I.R.E.

and P.M.G. (Part 1)

Also Morse Code on Records
B.N.R.S., 66 ADDISCOMBE RD.,

CROYDON
Phone ADDiscombe 3341

WEBB'S RADIO
invite you to hear
the realism of
STEREOPHONIC
SOUND

Stereo Amplifiers by LEAK and ROGERS,
Stereo pickups by TANNOY, ELAC,
DECCA and RONETTE are in stock at

WEBB'S RADIO
14 SOHO ST., LONDON, W.I.

Tel: GERrard 2089/7308

-METERS-
WE CAN SUPPLY

WITHIN 7-14 DAYS
a complete range of moving coil-
moving i ron-electrostattc-thermo-
couple-also multirange 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.

VHE V.I. ELECTRICAL SERVICE
9, NEWPORT PLACE, LONDON. W.C.2.
Telephone: GERrard 4861. (Retail 2613)

SITUATIONS VACANT
RESEARCH engineers.-A. V. Roe & Co.,

Ltd., Woodford, Cheshire, Systems Re-
search Gro.ip of Weapons Research Division,
invites applications from Junior engineers and
technicians for laboratory research work on
electronics, instrument design, servo -mechan-
isms and mechanical engineering: applicants
should have O.N.C. and be keen to improve
their qualifications; canteen and social facili-
ties are provided and there is a group pension
scheme.-Applications, quoting reference No.
VVRD/RFD/R.79/W, should be addressed to
Mr. W. Clover. A. V. Roe & Co., Ltd., Wood-
ford Cheshire. [8487
MINISTRY of Supply, Royal Aircraft Estab-

lishment, Bedford. require experienced
electricalielectrenie Leading Draughteman for
instrumentation work to wind tunnels. Candi-
dates must have served en appropriate appren-
tioeship and possess the H.N.0 (Elec.). Salary
£845-E995 p.a. 5 -day week of 44 hours (Includ-
ing meal braalse). Paid sick leave. 18 days
hoilday excludir.r public holidays. Opportunities
for promotion and to become pensionable.
House available witbie reasonable time for
candidate appointed If married and not resi-
dent in district.-Applications stating age.
quads and exp. to Ministry of Sappy,
Est.3.R.1 Foom 517 Adelphi Strand. London.
W C.2. or any Employment Exchange quoting
Order Number Bedford 291. Closing date 9
June. 1959. [8511
ASSISTANTS (scientific). --Pensionable posts

for men or women at least 174 and nor-
mally under 26 on 1/1/59 with appropriate
educational or technical qual (normally
G.C.E. with passes at ' 0 co " A level in
4 distinct subjects Including Boarish Language
and a scientific or mathematical subject, or
O.N.C., or equivalent qualifications) and at
least 2 years' experience in either: al engineer-
ing or physical sciences, or Oil chemistry. bio-
chemistry or metallurgy, or (ill) biological
sciences. or (iv) geology, meteorology, or skilled
work in laboratory crafts such as glass-blow-
ing. Starting salary (men) from £320 (at 17t.,)
to £530 (at 25 or over) Maximum (London)
£690. Promotion prospects. Five-day week
generally.-Write Civil Service Commission. 17,
North Audley St., London, W.I. for application
form, quoting S.59/59. [8520

SITUATIONS WANTED

AMERICAN citizen, 31, desires to work and
live in Eng'and Ccelege graduate (business),

Technical School graduate (electrical). Ten
years' experience In electronics industry in pur-
chasing, sales, field service, and techrecal
writing. BUN 3302. [8508
POSITION with manufacturer as sales man-

ager or assistant sales manager required;
vast experience in all aspects of the trade.
administration, sales promotion, etc.; excellent
character, appearance, sales record, contacts
throughout the country; licensed amateur:
strictly confidential.-Box 3032. [8490

TECHNICAL TRAINING
LEARN radio and electronics 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. [8492
BRIT.I.R.E. and City and Guilds Examine -

lions In Telecoms, Radio Amateurs and
Radio Servicing (R.T E.B.I.-Learn at home
from world-famous International Correspon
dencnd e Schools, 71, Kingsway (Dept 440359213).Loon, . [

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. [0017

TUITION
FULL-TIME courses for P.M.G. Certificates,

C.0 L.I. Telecommunications arid Radar
Maintenance Certificates.-Information from
College of Technology, Hull [0111
WIRELESS.-See the world as a radio officer

In the Merchant Navy: short training
period, low fees, scholarships, etc.. available.
boarding and day students; stamp for prospec-
tus.-Wireless College, Colwyn Bay. [0018
ALL examinations easier to pass by I.C.S.

home -study methods. A.M.Brit.I.R.E., C.& G. Telecoms, P.M.G. Cert. In Wireless.
Telegraphy. Radio and TV Servicing, etc.-
Write for free prospectus: International Corres-
pondence Schools, 71, Kingsway (Dept. 442A).
London, W.C.2. [0033
LEARN -AS -YOU -BUILD course in basic radio,

electronic and electrical theory with prac-
tical training building a 4 -valve TRF and 5 -
valve superhet radio receiver: signal generator
and high-qualit multi -tester: write for free
book.-International Correspondence Schools,
71, Kingsway (Dept. 442), London, W.C.2.
" HOW and Why " of radio and electronics

made easy by a new, non -maths, prac-
tical way: postal instruction based on hosts
of experiments and equipment building carried
out at home: new courses bring enjoyment
as well as knowledge of this fascinating sub-ject.-Free Brochure from: Dept. W.W.12,
Radks.idstructor. 46, Market Place, Reading,
Ber [8491

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
RESISTANCE WIRES

EUREKA - CONSTANTAN
MOST GAUGES AVAILABLE

NICKEL -CHROME - MANGANIN
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LIST. TRADE SUPPLIED.

G.E.C., B.T.H. & WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
V- each. Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each diode.
A large purchase of these fully GUARANTEED
diodes from the manufacturers enables us
to make this attractive offer.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: CLIssold 4688

RENFREW ELECTRONICS
Anderson Drive, Renfrew

REGUNNED C.R. TUBES
Your guarantee to cheaper viewing

17in. Mazda Tube with new American Gun-motmt
£7 15 0

14in. Mazda Tube with new American Gun -mount
£6 10 0

171n. Mallard Tube with new American Gun -mount
£7 15 0

14In. Mallard Tube with new Americana Gun -mount
PA 10 0

For the first time available from us:
17in. Bullard Tube with new Mallard Om -mount

ES
1.41n. Mallard Tube with new Mallard Oun-niount

0

£7 5 0
1 year's guarantee.

Cash with order. 7(6 allowed us old tube returned In
carton supplied. Dealer's Inquiries invited.

REPANCO
SEVEN TRANSISTOR

CAR RADIO

 COMPLETE COVERAGE LONG &
MEDIUM WAVE BANDS. 2 WATT OUTPUT.

 SEPARATE R.F. STAGE.
 A.G.C. AND AUXILIARY A.G.C.

CIRCUITS.
EASY WIRING PLANS AND

2/6 (PostSTEP BY STEP INSTRUCTIONS Free)
Mall Order and Trade: Wholesale Enquiries and

Export:
RADIO EXPERIMENTAL REPANCO, LTD.

PRODUCTS LTD. O'Brien's Buildings,
33 Mush Park St., 203-269 Foleshill Rd.,

COVENTRY CO' ENTRY
Tel.: 02772 Tel.: 40594
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ELECTRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 25 YEARS

BLANK CHASSIS
Precision made in our own works from commercial
quality half -hard Aluminium of 16 s.w.g. (1/16in.)
thickness, these chassis go all over the world (and
off it -in rockets!).
Same day service for ANY SIZE, to nearest 1/161n.
and up to 171n., of straightforward two, three or four-
sided chassis. Specials dealt with promptly.

SOLDERED CORNERS
While these chassis, owing to their thickness, hardness
and efficient folding, will carry components of con-
siderable weight and normally require no corner
strengthening, we can do this by a special soldering
technique at 6d. extra for each corner.

FLANGES
tin., fin. or tin. flanges (inside or outside) Ed. 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. 4/.. 176 sq. in. 8/- 304 sq. in. 121-
80 sq. in. 6/.. 208 sq. in. 91- 336 sq. in. 13/-

112 sq. in. 6/- 240 sq. In 10/- 368 8q. In- 141-
114 sq. In. 71- 272 sq. L. 11, and pro rata.

Post 111 Post 1/6 Post 1/9.
Discount for quantities. Trade enquiries invited.
Spray finish arranged for quantities of 25 or over

PANELS
The same material can be supplied for panels, screens,
etc. Any sine up to aft at 4/6 sq. ft. (sq. ins. x I).
Poet, up to 72 sq. in. 9d., 108 sq. In. 113, 144 eq. in.
1/6, 432 sq. In. 1/9, 576 sq. in.'I)..

Close Tolerance Wax -protected Silver Mica
CAPACITORS

Values stocked (pF):-
5 22 47 75 130 180 270 370 515 635 815 3000

10 25 50 80 135 200 280 386 533 670 820 3300
11 27 56 92 140 220 300 400 640 680 1000 3500
13 28 60 100 145 225 316 410 556 703 1500 4000
15 30 65 110 150 230 330 450 660 710 2000 470e
18 33 68 120 160 243 340 470 600 750 2200 5000
20 40 70 125 175 250 356 500 603 800 2500
Tel. up to 33pF, 1 pP, over 39pF 1 per cent.
PRICES: 5.300 pF., Gd.; 316-820 pF.. 100.: 1.000.
2,500 pF., 1/3: 3,000-5,000 pr., 116.
Special (limited number only), 0.1 mid. 1%, 12/-.
'HIGH STABILITY RESISTORS. T.S.L." 1.watt
10% tol., 5 -year guarantee. Full "preferred value"
range. 1211 to 10M11, 6d. each. Pairs matched to
within 2%, 3/- pair.
'SURPLUS STOCKS, various makes: -5% 2% 1%
I watt 7Id. 10d. 113

watt
1 watt 100d. 118 1/9
"ELECTROVOICE" guaranteed TRANSFORMER.
AND CHOKES. Individually tested. Fully shrouded
Used by leading laboratories. 06 types in stock.

The highly successful
COOPER -SMITH HI-FI

AMPLIFIERS (See p. 118, Dec. issue)

MODEL B.P.I.
A better 10 -watt outfit at lower cost.
Main Amplifier Kit 12 gns. Built £14.17.0
Control Unit Kit E8.3.0. Built 111.3.0

THE 'PRODIGY'
For the smaller room or bank balance.
Kit £13.7.6 complete. Built 16 gns.
Full stage -by -stage constructional details,
with price fists, etc., for either amplifier
2/8 post free.

MANSBRIDGE CAPACITORS. 200 V. D.C. wite
Suitable for crossover emits etc. .5 mF., 4d. each:

mF., Ed. each: 4 mF., 94, each.
MINIATURE MAINS TRANSFORMER. Pr!. 0-500-
z02-540 e. Peas. 550 v. 40 mA.. 6.3 v. 1.5 amp. Stack
size 21 x 11 x 1Ann., 1046.
GENERAL PURPOSE LOW VOLTAGE TRANS-
FORMERS. Mains input 200-230-250 V. Outputs
3. 4, 5. 6, 8, 9, 10, 12, t5, 18. 24 and 30 V. at 2 A. 92/6.
89A MOULDED VALVE HOLDERS, with 21n. screen,
1/3 ems, 1E1- doe.
FILAMENT TRANSFORMERS. 6.3 V. 3 A. 10/-.
LOUDSPEAKER FABRIC. Brown with gold thread,
2/6 per sq. ft.
POWER TRANSFORMERS. 300.0-300 V. 100 mA.
6.3 V. at 3.5 A. 5 V. at 2 A. Mains input 200.230, 240 V.
27/6.
20 WATT AUTO TRANSFORMERS. 105-115-120-
210.230-240 v. 8/8.
DARK MAROON SPEAKER GRILLES. Moulded
plastic, 71 x 1/6 each.
BELLING -LEE L430 PROTECTIVE SWITCHES.
.3 amp., 1/3.
Please add approx. cost of postage. 'Lists available.

H. L. SMITH & CO. LTD
287/289 EDGWARE ROAD, LONDON, W.2

Telephone Paddington 5891/7595

TUITION
A .M.I.Mech.E., A. M. STILL R.E., City &

Guilds, G.C.E., etc., bring high pay and
security: "No Pass -No Fee" terms; over 95%
successes. -For details of exams and courses
in all branches of engineering, building. elec-
tronics, etc., write for 148 -page Handbook-
free.-13.I.E.T. (Dept. 387B), 29. Wright's Lane,
London, W.8. [0118

T/V and Radio.-A.M.Brit.I.R.E., City and
Guilds, R.T.E In , 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, 'LW and electronics, write for 14.8-
page Handbook -free -B.I.E.T. (Dept. 397A),
29, Wright's Lane, London, W.8. 10116

AIITOMATION. Authoritative courses are
now available in Digital and Analogue

Computer Technology. Applied Electronics,
Data Processing and Instrumentation up to
professional levee by home study. Individual
enrolment or industrial group Scheme enrol-
ments accepted. Syllabuses and prospectus
sent on request Write (Dept. S.E.I1), E.M.I.
Institutes School of Electronics, College
House, Kensington, London, W.8. (0114
INCORPORATED Practical Radio Engineers

home study courses of radio and TV en-
gineering 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 supersets, 5/9; membership
and entry conditions bookiet 1/-. all post free,
front the Secretary. I.P.R.E.. 20, Fairfield
Rd., London N.8. 10088

BOOKS, ,NSTRUCTIONS. ETC.
106 mint or clean W/Ws, 1943 onwards;

cheap. -49, Knighton Rd., Plymouth.
(8518

"
WIRELESS WORLD," Dec. 1942 -May 1957.

for sale. -Offers to Wright, 98, AvIe-
more Way. Beckenham, Kent. [8483

HE Radio Amateur's Handbook (39th edition.T 1959), standard manual of amateur radio
communication from the American Radio Relay
League, now available at 32/- post free from -
Bailey Bros. & Swinfen. Ltd., West Central St.,
London. W.C.1 [8437

ADIO Designer's Handbook." Editor F.
-S-X. Langford -Smith, B.Sc., B.E., Senior Mem-

ber I.R.E. (U.S.A.), A.M.I.E. (Aust.). A com-
prehensive reference book, the work of 10
authors and 23 collaborating engineers, contain-
ing a vast amount of data in a readily accessible
form; the book is intended especially for those
interested in the design and application of radio
receivers or audio amplifiers. Television, radio
transmission and industrial electronics have
been excluded in order to limit the work to a
reasonable size; Si),'- net from all booksellers.
By post 52/3 from Iliffe & Sons Ltd., Dorset
House. Stamford St., S.E.1.

METERS'
All types
Any make

Single and Multi -range repaired
and recalibrated

Meters r and 6C supplied from stock.

Scaled to requirements.

E.I.R. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9

Tel,: LADbroke 4168

LOUDSPEAKER

ENCLOSURES

 VAVIES FOR

GOODMANS WESTREX WHARFEDALE
JENSEN G.E.C. W.B. B.T.H. B.B.C.

AMPLIFIER CONSOLE CABINETS
QUALITY AMPLIFIERS CHASSIS
LOUDSPEAKERS LP RECORDS

YOU CAN SEE YOUR CABINET BEING MADE IN
OUR WORKSHOPS

Demonstrations Without Open till 5.30
Appointment Saturdays

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3. GULLIVER 5775
Few minutes walk Belsize Park Underground

TRANSISTOR

AUDIO AMPLIFIERS

250 mw Class B push-pull using
" GET114 transistors, op-

erating from a 6V supply.
Class B single -ended push-
pull (Transformerless)
using GET114 transistors,
operatingfroma9Vsupply.

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-

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.
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A MAST PROBLEM?
BEADON GARAGE BEADON ROAD
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CONDENSER SPECIALISTS
SINCE 1906

UPRIGHT MOUNTING

ELECTROLYTICS

The saving of space resulting from the use of these Upright
Mounting Electrolytic Condensers is one of the chief reasons
for their popularity.

Type 526 is of particular interest to designers of rectifier
units as a small and efficient substitute for large high voltage
paper condensers, and will be suitable for the majority of
circuits.

These condensers have high gain etched foil electrodes
and are of "All -Aluminium" internal construction.

Mounting boss: -4" dia. for I" can, -I" dia. for II" can. The
maximum working temperature of all types is 60'C. Capacity

tolerance: -20% to +50%.

Cap.
in uF.

Pk'

VoltsVolts

Surge
Volts

Ripple
MIA

Dimns. in Inches T.C.C.
Type No.

List
PriceLgth. Diam.

8 600 700 100 44 I 526 10;-

16 600 700 160 42 12 526 15/-

32 600 700 240 4-
1 1 526 19/6

..

THE TELEGRAPH CONDENSER CO. LTD
RADIO DIVISION  NORTH ACTON  LONDON  W3 Telephone: ACORN 0061
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PROFESSIONAL RECORDERS

FOR HOME AND INDUSTRY

is divided into two sections each
containing a Goodmans monitor
loudspeaker.
The separate record and playback
heads and their associated ampli-
fiers with a Tape/Input switch pro-
vide instant comparison, whilst
recording, between the input signal
and the signal recorded on the tape.
Thus Model 500 incorporates 2
amplifiers and Model 570 4 ampli-
fiers. By connecting a gramophone
pick-up they may be used for
reproducing records either mono-
phonic or stereo respectively. Over-
all response is strictly to C.C.I.R.
specification.
Two input, two output sockets and
a peak level record meter are in-
corporated in each channel. The
separation of not less than 45 dB

between tracks on the Model 570
enables interference -free repro-
duction of each track of a two -track
tape. Monophonic and two -channel
recording are possible with this
recorder with superimposition on
one track. Full width, switchable
erase head is fitted.
Model 500 is complete with 7" reel
of tape, spare reel and splicing
tape. Model 570 is supplied with an
E. M.I. stereosonic demonstration
tape.
All Reflectographs are guaranteed
for one year (including valves).
Service undertaken throughout
the U.K. immediately by engineers
of the E.M.I. Company, Home
Maintenance Ltd. Annual Service
Contract available for 20 years
subsequent for small annual fee.

REFLECTOGRAPH Model 500
Monophonic two track re-

corder and the Reflectograph Sterea-
corder Model 570 are both fitted
with the exclusive Reflectograph
variable speed deck, 8-31 i.p.s., with
neon -lit stroboscope showing pre-
cise speeds of 71 and 31 i.p.s.

Features include three Garrard
motors, push button and lever con-
trols including "pause" and "inch-
ing" facilities. Extra fast forward
and rewind with sound if required.
Provision for 81" reels. Clock -type
tape position indicator. Bib tape
splicer.
Both transportable cases are finished
in pigskin and luxan hide colours.

Model 500 incorporates 2 matched
loudspeakers. The lid of Model 570

MODEL SOO
Price 94 gas.

MODEL 570
Price 149 gns.

FOR THE TECHNICAL MAN
MODEL 500 Dimensions : 21" long x 141 wide x 101" high;
Weight 50 lbs.
MODEL 570 Dimensions: 29" long x 141" wide x 111" high;
Weight 65 lbs.

BOTH MODELS: Frequency Response: ±2 dB. 50-10,000 c/s:
±3 dB. 45-12,000 cis. Overall Response: Strictly to C.C.I.R.
recommended specifications. Signal to Noise Ratio: better than
- 45 dB. (unweighted, including hum). Output from Playback

MULTIMUSIC LTD, MAYLANDS AVENUE,

JI

Preamplifier: 200 mV. R.M.S. Inputs to Record Amplifier
(High Impedance): Microphone 1 mV.: Radio or Pickup
50-200 mV.- for maximum record level. "Wow" and "Flutter":
better than 0.2 % R.M.S. as measured on the G.B.-Kalee
Flutter Meter.

Conversion of Model 500 to a Model 570 can be undertaken
by arrangement at Multimusic Works. Please write for detaiL
of this service and illustrated full information of both marl -4

HEMEL HEMPSTEAD, HERTS. TEL: BOXMOOR 363C


