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high efficiency
with low cost

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 cest,
providing the most economical method of ensuring
high quality performance.

Publication No. 357 gives further technical
details. May we send you a copy?

downleads.

BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1
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Transistor

Various modulation arrangements can be used with the
500kc/s marine-distress transmitter (see previous advertise-
ment). For c.w. opération a morse key can be connected in
series with the base winding of the medulator 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 inte Class C operation, using
a parallel CR cembination, 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 commeon transistor.
To square-off the waveform of this output an emitter follower
Tr4is 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 aIternatcly switching the supply voltages
across the base resistor R7 and R6 respectively. When Tr6
is on, TrS is off and the voltage across R9 (approximately
Vec) appears across R7, the base resistor of Tt1, and three
dots are generated. The timing of this sequence is mainly
governed by the combination COR11.

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
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dash precedes the dot-dash sequence. When Tr7 is on, Tr8 is
off, the supply veltage 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 contrelled by the mark-
space multivibrator by connecting R13, the base-feed resister
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. Tr10
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 Trl0, 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 Trll. This time can
be easily adjusted because it is the off-period for the com-
plete timing circuit. If R22 is 270k and C10 is 100 pF, 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 500pA 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 O 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 descnbed can be used for the automatic keying
of any morse signal, such as a call sign, by suitable adjust-
ment of the timing components.

Voo zepy
m R3 re no R RIa RI9 RV20 2822 QR23 r2s
22 22 22 27 120 27 22 100 2270 22 22
w0 w0 @ ko wa xa xa  2ka «0 xa
as
150%Q R2t R2a
150 100
wl xa
o
S Vi e
o Tra s <’J,,.° o cn Tri3
3
W Qe 8200 =S\ Oc200 oo ey 25uF o200
1 r3 b
et T
200 $0g/ THFeoo ¢, o 158 oo oo
e ) /(D ( )
.16
CIyF €0 100,F
i - i
180kQ
cz
o
it
RY
Boka
Bz L B B e = w3z W
e = zxj = 2 ® Enf m% m?
Dot Dash ° Sequence Buffar - Mark-spaca Ll
EE52 mullvibrator mutviorater odtvereler stoge uitivirator

@ T.5.D. DATA and POBLICATIONS SECTION, MULLARD LTD., MULLARD BOUSE, TORRINGTON PLACE, LONDON, W.C.1

MYM4LE

wnany americanradiohistarns cam.



www.americanradiohistory.com

JUNE 1959
Vol. 65 No. 6

Wireless World

Monodic Sound

THE current interest in stercophony, 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 sterco-
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 “monomicrophonic.”

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 ant:thesis 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
Joudspeakers, 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. (3

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
ofteni inspired contributor “Free Grid”) to des-
cribe the audio-frequency part of the chain. Itis
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 P, 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 in 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
eentres 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, + ¢ and — ¢, fixed at a

Fig. 1. Magnetic and electric hysteresis loops. The in-
ductions are respectively B=H+ 4= and D=E--47P, or in
these materials, to a good approximation, B=4nl and
D=4nP.
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separation 2d, and then we define the electric dipole
moment as p = 2dg. 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.—Ths 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 pclarization 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 cordition more precisely.

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

p; = oF . .. .. ¢))]
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).
« 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 dipolas may be due to relative
movements, in the field F, of atoms carrying positive
and negative charges (‘“atomic” or “ jonic
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

+ Not to be confused with electron spins.
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Fig. 2. Polarization and field curves. In Fig. 2 (a),

o pF kT) . . -
P=Np (coth KT bF for free dipoles; near O, this is
e PF) —1 —-16

PNp (3kT . ke1"381.10-16 erg/deg.

laws of magneric 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

= 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 + 8P 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 AP where 8 represents the strength of the co-
operation. In ferromagnetics, exchange forces make
B 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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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 1/8, is steeper than the
slope of the curve at 0, which we can get from
P = Np; and p; = «F. That is, the condition for
ferroelectricity is that N« should be greater than
1/8 or

«> 1/Ng .. .. o @
the
temperature is raised above some transition tempera-
ture T,, P, again will be zero in the same way.
It is most readily seen for the permanent dipoles,
for which T, 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.

oa oo .. 3

Then the slope of the curve at 0 is N, and unless
this is greater than the slope 1/8, P, will be zero.
That is, for ferroelectricity we need the equivalent
of equation (2), Na'>1/8, which is now

Np? 1 Ngp2. .
k! AN bl
ET% or T < 3K Thus the transition
temperature is
_ Ngp?
T, - .. .. .. RN ()]

In the case of induced dipoles, the equation (2)
shows no temperature dependence, and it must be
supposed that the polarizability « 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
- R
origin, this p’ js p =3KT
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 = r -+

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

F, which by comparison

- log€ Q

€=10° 0-010
104 0-008
10 N 0006
03 0-004
0! < 0-002

1 1 1 1 ] 1 1 J
-200 -150 -100 -50 0O -160 -150 -140 -B0  -120
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(a) (b)

Fig. 4. Dielectric constants of potassium dihyd'rogen
phosphate (divide e.s.u. by 900,000 to get uF.cm=1), Thec
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 ¢; change of
S in response to X is elastic compliance; the other
four possible relationships are all exhibitions of

1 See caption of Fig. 1. Permittivity D/E or dielectric constant is
1 + 4w where 7 is the susceptibility P/E. But in ferroelectrics P is
80 large that ex~4mn (or e~7 in m.k.5. units) 30 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 1
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 “canverse” 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 ccnstant E”, i.e. with oppo-
site faces of the material connected together through
a low impedance rather than open circuited. Or «
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 1
have hinted at, but shall content myself with a short
examination of ¢ 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
¢4 defined, for example, when P=P,, 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 ¢, and this alter-
ation with bias is impor-
tant in applications such
as modulating devices. If
the applied a.c. amplitude

w RELATIVE CHANGE OF SIZE(S)

E,, is large, it is clear that PoLARIZATION (P)
the changes of P do not ~

vary linearly with E. If

E,, exceeds E,, the loop is (2
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traversed, and the apparent e is an overall value, not
very different from P,/E., say 0.025uF.cm™ for
barium titanate crystals. In this case also, there
is a large loss specific to ferroelectrics, equal to the lcop
area, of order 1 mW per cu.mm at 50 c/s. e varies not
only with B, and with E,, but also with frequency
w/27, 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. 5
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 . Above T, € 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 ) 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, Nu’=C/T, where I
write C for the constant Np?/3k. Then the earlier

equations P=N«'F and F=E+gP show that
E T—8C .. . .
=€ - This is a Curie-Weiss law,
1 T-T,
;- ¢ e e .. .. .. G

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 « is
proportional to 1/T. In this case based on equation
(3) we see that T,=8C, which from equation (4)
is T,=T, Thatis, as T falls, in the non-ferro-
electric temperature region, towards the transition
temperature T,, 7 and ¢ rise towards a value which
in principle is infinite at the transition temperature.
In some ferroelectrics, T, is several degrees below T,
(though still T, is often called the Curie temperature),
but in any case, though « 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 € value. )

The mechanisms responsible for ¢ under small
voltages are not necessarily the same as those acting
when voltages are large enough, below T,, 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 e is very different in that
direction. It is usually larger in the direction of P
in materials “where the cross-directions are ot
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 ¢
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 oc P% 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 T, 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 T,. 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 P,. 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 T, is 1%
larger in the direction of P, below T, In a good
crystal plate, this “ ¢ 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 exrra 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, fer
example, Fig. 6(a). Because P, is large the effect
can be large. The effect plotted against E instead
of against%’ is a butterfly loop traversed as shown
in Fig. 6(c). From A to B, E opposes P, but does
not reverse it till E, 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 Helv. Phys. Acta, 11, 269,
1938; Fig 4(b) from a paper by H. Baumgartner in
Helv. 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, ‘‘ Ferroelectricity in Crystals,”
Methuen (1957).
Werner Kinzig, * Ferroelectrics and Antiferro-
electrics,” in Solid State Physics, vol. 4,
Academic Press (1957).

(20 be continued)

Improved Audio Input Circuit

Use of Input Alternator Resistors at the Source

DOMESTIC 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 S0k(). 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.

260

By R. C. MARSHALL, B.A., Grad.l.E.E.

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 R,=4.7M() a 30dB
range of gains can be obtained with input resistors

TABLE 1
Ry, = 2.2 MQ Load capacity =50 pF
Capacity Maximum  Capacity
(pF) for  Height of (pF) for
—3dB at peak — 3bB at
Ry (KQ) Gain(dB) 20kc/s (dB) 20kc/s
47 31 750 1 920
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

WIRELESS WORLD, JUNE 1959
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INPUTS

] S

Improved input selector. The grid resistor of the following
stage should be IMQ.

varying from 220k to 8.2MQ), 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/27R.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 R,/R,. An analysis of this circuit,
and bibliography, has already appeared in Wireless
World®.

If the capacity of the lcad is appreciable, a wider
bandwidth is obtained and a “hump” in the

TABLE II

R, = 47MQ
Gain (dB) Capacity (pF)
36 450
31.5 330
255 280
19.5 270
13.5 260
6.5 260
0 260
-5 260
TABLE III
R, = IMQ
R, (KQ) Gain (dB) Capacity (pF)
47 25 1,300
100 19.5 1,150
220 125 1,100
470 6 1,100
1,000 0 1,100
2,200 —6 1,100

response may occur.  This is characteristic of a
feedback amplifier containing two lag circuits. For
a SOpF load, the maximum rise for any cable
capacity, and the cable capacity for 3dB loss at
20ke/s are given in the last two columns of Table 1.
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 BEACON

THE Marconi Omni-directional Radio Range Beacon
(V.O.R),* with which the U.K. airways are to be
equipped, operates on a spet 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.OR.
ground beacon. Usually it 1s 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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The aerial system of the Marconi V.O.R. installea 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 Fz Layer

By T. W. BENNINGTON*

ONE of the most mystifying of ionospheric phenomena  over, it had, in the southern hemisphere, a fluctuation of
is that of sporadic E. This is the name given to the such different form from that in the northern hemisphere
relatively intense ionization “clouds” or  patches” as to be more in the nature of a pronounced biannual
which appear, in a sporadic manner, within the normal fluctuation, then it might be supposed that the two
E layer. In the temperate and tropical zones this is phenomena were, in some way, interrelated.

largely a daytime phenomenon, and, though of a sporadic It was remembered that the ionization of the F,
character, it has well deﬁned. seasonal variations which layer does have an annual fluctuation of different form
are rather more complex than is often supposed. as between the two hemispheres, and it was desired,

Speaking only of the sporadic E which appears in therefore, to compare this with that of the sporadic E.
these zones, and leaving out that known as “auroral Accordingly the noon monthly mean critical frequency
sporadic E,” we may say that its cause, and the source values fre for Slough and Christchurch were read off
from which its ionization comes, is at present unknown. for the years in question, and (fr2)? (to which the ioniza-

tion of the layer is proportional)

the sunspot cycle, leaving only
the seasonal fluctustions. In

SLOUGH - NOON (51-5°N) order to do this the twelve-

- 60 obtained. Since the sporadic E
—40 [ fal . figures do not show any sys-
NI M [\ tematic variation with the sun-
= U1 I f‘ )\ . spot number, it was desxred2
= i AN to remove from the (fpo) -
SE zg \ A [ \ V N bl \/\ values the secular effect dueF 2to
< |
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—
9

month running mean value of
(fre)? for each month (repre-
100 A 80 senting the sunspot cycle varia-
h IA Il 60 tion) was subtracted from the

3
AT A A T § i s
A o> was calle o). i e
7 1 >y —1/ i 1/ I % noted that, though the secular
S O A M O N W S o variation & thus removed, the
1946 1947 1948 1949 t950 1951 1952 1953 1954 1995 1956

still vary in amplitude over
. the sunspot cycle. QL
Several different types of sporadic E are, in fact, observed. The Slough values of 4(fz2)? for noon are plotted in
Among the possible causative phenomena which have, the top curve of Fig. 1, being inverted with respect to
up to now, been suggested, are meteors, thunder clouds the sporadic E values, so that troughs in the A(fre)?
in thetroposphere, corpuscles from thesunandionospheric ~ values appear as peaks in the curve. It is seen that,
current effects; but none of these possibilities has the in addition to the regular summer trough in A(fpe)?
nature of a proven fact. corresponding to the main sporadic E peak, there is a
In the bottom curve of Fig. 1 are plotted the monthly small but definite trough in six of the winter periods
values for the percentage of the total time when sporadic  shown, corresponding approximately in time with the
E with a critical frequency greater than 5Mc/s was secondary peak in the sporadic E. Furthermore, in
observed at noon at Slough. The curve shows a large  several of the years when no definite trough in 4(fzs)?
peak in the incidence of sporadic E centred approxi- appears, there is strong evidence of one which is masked
mately on June, i.e. near the summer solstice but it by a subsequent further A(fpe)? variation. It is true
also shows a small but well defined secondary peak that the secondary trough in A(fpe)? does not always
occurring year by year round about December. In the correspond exactly in time with the secondary peak in
bottom curve of Fig. 2 similar data are plotted for Christ-  sporadic E, but the troughs and peaks in each are near
church, New Zealand, a station having a somewhat enough to appear to be significantly connected. The
similar latitude to that of Slough but in the southern  A(fge)? troughs tend in fact to lag on the sporadic E
hemisphere. We notice a striking difference in the curve peaﬁs.
as compared with that for Slough in that

the secondary peak occurring in local —40 A i A
winter (around June) is much larger, in -20 l A A A [ \
fact often of amplitude almost equal 2~ Vs P P\ \ ~ 4
to that for local summer (around «& VU VNNV [V v [TAVAR
December), producing, in fact, the effect 5~ 20 T 1 1./ =
of a biannual peak. 40 ' V 7
Returning to Fig. 1 it may be remarked 60 | CHRISTCHURCH—NOON (43-6°5)
that] to correlate the main peak with any "

other ionospheric phenomenon would .
~indicate nothing much beyond the fact 100 Fig.2. 80

that they were both summertime
phenomena. But if it could be shown
that any other phenomenon also had a i L‘ I \‘ I‘\ / ‘ I\_
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small winter fluctuation, and if, more- N i+ ¥ v N Y 20
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/ \ A and south of the magnetic equator,

=20 \ \ n /\ N and nearer to the equator, and coin-

o} [ AVM N ot s S J‘[\ cident with a permanent region

sl LA\ 1A YUV | VITV N 11 of sporadic E, the F, ionization is

Iy I el

40 ] ] U V ¥ All the above facts seem to indi-

e0/ CANBERRA-NOON (35-3°S) cate that where intense sporadic E

~ . exists for a high percentage of the

Fig.3. time, as at noon in local summer

100 /\ 80 and at noon on the magnetic

\ " Y \ i A 60 equator throughout the year, the
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In the top curve of Fig. 2 the 4(fz2)? 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 4(fge)? 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 (fgzo)? 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 A(fgp)? 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 4(fp2)?.
y In Fig. 4 simiﬁxr data are plotted for White Sands,
2 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 4(fz0)? 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-

winter, the F, ionization is again
depleted, and the magnitude of the
s approximately to the increase in
dic E. These facts may account, in
lous seasonal behaviour of the

depletion correspond:
the incidence of spora
some part, for the anoma
daytime Fo.

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 F; layer, and that its occurrence
leads to a depletion of the F, ionization in all cases. This
might occur by reason of some sort of “ subsidence ”’
or downward drift of ionization from the F, 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 F; 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 F, layer.

A further possibiiity is that the coincident biannual
peaks in the sporadic E and troughs in the Fo-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.

+Appleton, E. V., Naismith, R, and Ingram, L. J., “The Critical-
Frequency Method of Measuring Upper-Atmospheric Ionization”.
Proc. Phys. Soc., Vol. 51, pp. 90-91, January 1939.
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Simple Oscilloscope Camera

Using Printing Paper to Record Stationary Traces

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

ONE 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 printng 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 2}-inch
diameter tube, to suit, of course, a 24-inch screen

FRONT END
PLATE

I
s

/\'H.

o A8

ALUMINIUM
TUBE

SLoT
COVER
ALUMINIUM
* WASHERS”
RUBBER
RINGS

CLAMPING
SCREW

Fig. 1. Construction of the camera tube and lens mounting system.
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FOCUS ADJUSTMENT
SCREWS

ALOT

crt. 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 4X 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 1.
This requires a camera length of 41X 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 plats must
be  countersunk to
enable the paper to lie
flat upon the end plate.

BROM|DE i i
REAR END - PAPER The backing plate is a
COVER PLATE plain piece of alu-
BACKING  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 betweer 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 cssembly can
then be moved nearer

CLAMPING
hew
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Fig. 2. Example of a 1,000-
¢/s sine wave recorded by
the camera.

Fig. 3.

to or away from the screen to enable focusing adjust-
nients 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 s uncorrected for spheri-
cal aberration, a certain amount of blurring of the
image will eccur. 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 ke 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
subsequen: 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 (therebv 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 tmebase.

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

WIRELESS WORLD, JUNE 1959

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

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 undeflected 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 31inX 44in bromide paper into four makes
each print about 4d. The developer and fixer can
be made up from powder and stored for two or three
months.

APPENDIX

0BJECY TMAGE
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Putting « and v as positive distances, for a double convex
lens
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Thus if magnification is X 1, total length = 4f

It magnitication 18 X % , total length = 457
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WORLD OF WIRELESS

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 100kW. Full-
power test transmissions are planned to begin in August.
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%1 part in 10 and the recsults 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 if.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 t0 Dr. R.
Theile (Institut fiir Rundfunktechnik) for ¢Recent
Investigations into the Operation of Image Orthicon
Camera Tubes”; the Electronic Engineering premium
o Dr. J. C. Parr (formerly Kelvin & Hughes) for “ Some
Aspects of Waveguide Technique”; the Pye premium
to L. J. Griffen (Kolster Brandes) for “Dressing Tele-
vision: Gabinet 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 (Comipagnie 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 fill the
four vacancies on the council of the Television Society
are: Dr. A. ]. Biggs (G.E.C. Research); G. G. Gouriet
(Wayne Kerr); B. R, Overtcn (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 BREMA. 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.l. 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, Lendon, S.E.1L

Institution of Electronics is offering four new pre-
miums for papers published in the proceedings of the
Institution, which is issued quarterly. They vary 1n
value from 15 to 25 guineas.

« Transipack ” Convertors.—The two semiconductor
h.t. units described on page 248 in the May issue
weigh 11b 20z and 11b 150z respectively and not
11 1b 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, Farnell Instruments Lid., of Wetherby, Yorks,
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
UK. 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.

LR.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
1R.C.M.S., will be held on August 2nid 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.), AM.LE.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
?: technical writing premium from the Radio Industry

ouncil.

R. S. Medlock, B.Sc., ARIC, AMIEE, 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.ILEE, 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, CB.E., MA,
M.ILEE.,, M Brit.LR.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.AF. 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 & ILee 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 ot 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.LE.E., who is retiring after nearly 30 years’
service.

G. D. Cook, A.M.LE.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, AM.1.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 ar Aberdeen
University were on aberrations in electron lenses. Since
1955 Dr. Burfoot has been investigating ferroelectricity
and computers.

R. G. Christian, A.M.Brit.L.R.E., Grad.I.LE.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.0, 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. “ln 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
Bo:7rd of the D.S.LR. and was appointed chairman in
1947,
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Pickup Arm Design

By 1. WALTON*

Requirements for Low Tracking Weight and Immunity from Vibration

THE following consideraticns 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 toth the disc and turntable. For 1-gm tracking,
the total side thrust should be under 0.1 gm.

(2) Constant and correct wvertical 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
atove and below the vertical pivot, and any spring
counterbalance which may be used.

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

Fig. | 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 HEAD

.

STYLUS

PIVOT

(a)

(b)

COUNTERBALANCE
SPRING

WEIGHT (‘ ) SPRING
TORQUE TORQUE

(c)
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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

«—2in-—>= 8in

T T

Igm

Fig. 2 Dimensions and weights in o typical single-prvor
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 pivor as in Fig. 2.
Taking moments about the pivot we have:—
(Wx2)+(0x 1)=(40 x 4)+ (B X 8
S W = 95 gm
.. Total weight on pivot
=05+ 10+ 40+ 5
= 150 gm
.. To a first approximation, frictional force at pivot
= 150X u gm
where u is the coefficient of friction.
If 4 = 0.2 and the pivot tip has a radius of 0.02 n
then, taking moments about the pivot,
Maximum side thrust at stylus
0.02

= 150 X 0.2 X ——8—
= 0.075 gm
(2) Offset pivots as in Fig. 3.
With a 2-in offset and 2-in axle we have, "aking

* Cosmocord Ltd.
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moments about the vertical pivot
W x2)4+@00x1)=3B0x 3)+ (5% 6)
S W =55gm
.. Moment about axle
=055+104+30+5) x2+
(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 p gm
2
If o = 0.2 as before, and the axle has a diameter
of % in then,
Side thrust at stylus = 105 X 0.2 X 0~0225

= (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

=(554+10+ 3045+ 10) X

0.02
02 X —
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 23° tilt produces a side
thrust of 0.044gm for a true single pivot, and
0.044 X 3 (6 x 8+ 40 x 4 + 10 x 1) = 1.2gm for
example for the offset pivot case of Fig. 3.
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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 (2= X 33}
= 60)® x 0.0015 x 2.54 = 0.045 cm/sec?,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

«—2in 6in

W Sn
1I09m l
«—2in—> 30gm Igm
2in 10gm

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/sec? 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 509, 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 rhe 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.

(Conninued 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 systermns, 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-pivct 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 PlCKU{ HEAD

COUNTERWEIGHT STABILIZING

WEIGHT

TO PICKUP
HEAD
—_—

DAMPING MEDIUM—T]

LIFTING
MECHANISM

14

——— HEIGHT ADJUSTMENT
g‘/ 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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Prototype arm with cartridge.

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 15c/s, then, to inhibit the lateral
arm resonances, the total mass of the head should be
(15% X 4#% x 15 X 10-9-!' = 7.5gm. 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 Their Axes

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

A METHOD 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

+ g4~
1

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

(I\) 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 1s 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-

Unc

* Liverpool College of Technology. . .
*H. Buckingham and E. M. Price, *‘Principles of Electrical
Measurements  (English Universities Press, 1955), page 304.
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cient 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 f F »

X

Y § @

>

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.

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 appliec
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-

y

graphs.

> 2k 22 2K
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=83 240V~
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T
’ T 63V
SCREEN AND G VALVE X AND Y AXES
D.C. SUPPLIES UNDER TEST RECTIFIERS

Fig. 3. Practical circuit for display of characteristics ana axes. Direct-current supplies are included for the grids of

the pentode test valve.
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Feedbuck 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 u8 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 I o

Fig. 1. The general
feedback amplifier.

B

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

w= p/(1+up) .. 00 .. .. ¢))
We know that in a practical configuration with
negative feedback both g and B will have the same
sign so we need not indulge ourselves in the academic
practice of writing (1—ug) and then making 8
negative. Sooner or later we shall be taking log-
arithms, to get ourselves into decibels, and as log
w, is the same as —log 1/x, we can rewrite Eqn. 1:—
Un = Q+uB)fu = 1u+p .. .. (@
This very simple equation is our starting point,
for the behaviour of 1/u, or —log (1/x,) if you like,
is the response of the feedback amplifier. ~As you
see, it depends on two factors, p, or 1/u, and B.
Usually we say cheerfully that §is much bigger than
1/u, so the response is dominated by 8, 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 u8 when pf = 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 u, response in this
region.

274

Suppose now that the amplifier—we might even
call it the wp-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:—

s = (1) (1 + juCR) ,
= ) (1 + jojawy) = () A +j2)  (3)
where «,CR = 1 and 2 = w/w,.
Suppose, too, that B is just a constant, that the §g-
network is made up of pure resistance elements.
Then we have:—

Vpe=1/p+ 8= 1/1) 1 +j2) + B=(1/p, + B)
+ 72/ Ho .
= /ue + B + 72/ + 1,B)
= Upo + B (1 +jofw[1 + D) .. @)
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/y, + B) 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
w,” = w, (1 + p1,B) and w/w,” = Q' the shape factor
becomes (1 + j27). :

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 = w, the new response is 3dB down at w =w,’
and mol = w, 1+ F‘oﬁ) =+ /‘oﬁ) (I/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 2 = (w/w, — w,/w)w, we move
the frequency at which we have  infinite gain and
zero bandwidth up from w=0to 2 =00r v = w,
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 p-amplifier or as a coupled term in the
p-amplifier. One special form we can throw away
immediately, especially as it’s only an approximation,
is when 8 and 1/u have the same shape term (1 +-jkw),
although with different values 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 p-amplifier
when each stage has a network of the kind shown in
Fig. 2. If one network has components C,R,,
and ; = 1/C,R,, the other giving w, = 1/C;R,,
we can see thati—

Up = (1) (1 + jolw) A + joloy .. (5)
and therefore
Ve = (1/po) (1 + jolw) (1 + jojw) + B .. (6)

We must, I am afraid, expand this and the most

convenient form is, at firsti—
Vpe= Afp, + B 1 + jho (Yo, + 1/wy) —
ka)z/wla)Z],
where
k= (e o + B) = 1/ + p,B).
We may now concern ourselves only with the shape
factor, the expression:—

1+ jko (1/w; + 1/wy) — o%kfw,a,

This is the simple second-order characteristic and

if we call it S we need only devote ourselves to:—
S| = 1 + { &% [(w; + wp)/wywp]® — 2k/wiwy |
w? + kot lw,? .. (D
The term in this which is of chief interest, as I
showed in “ Filters Without Fears ”*, is the term
in w2 If the coefficient of «? 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 w? may be
obstinately positive. Here, however, we can do a
quick check by putting o, = w, = 1 so that the
coefficient of w? becomes just 4k% — 2k = 2k(2k — 1)
Thus if we make & = 0.5, or g, = 1, we shall get
the neat, square Butterworth response, while any
more feedback, making 2 < 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
w, # w, 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
= AAAAA———1 i
Fig. 2. The simplest
frequency - response
IN @ 0T determining network

T for a forward path.

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

—

*Wireless World. Vol. 60 (1954), op. 367, 445. 361 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 isi—

yfwy = (1/k) [(1 — B) £ V(1—2k)] .. (8)
We also know that the response is 3dB down at some
value of w = w, where k2w,'/w? w,® =1 so that

wywy, = 1/kw,? o 0a C))

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

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

G
- 11
Fig. 3. The simplest —uu . o
frequency - response H
determining network IN R ouT

for a feedback path.

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 p, may vary. Obviously the response
will vary too and there will be two effects. The
coefficient of w? will no longer be what you hoped,
which for the calculation we have just done is zero,
and the coefficient of w* will also change, moving the
asymptotic 12dB/octave cut-off. When k is small
it is also very close to 1/u,8 and a 6dB change of p,
will move the asymptotic line by a factor of /2,
which is a rather large variation. Feedback ampli-
fiers of this kind which are designed as filters must
therefore have the gain of the p-amplifier hald
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 = joCR/(1 + jwCR)

= (wlwp)/(1 + jolwy).
Then the feedback term B can be taken as:—
B, (Jew! wp)i(1 + jewl wy)
and the overall performance with a single Fig. 2
network in the p-amplifier becomes:—
Up = (1) (A + jorwo) + 8o/l +
] wy).

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

(A + jaw — bo®/(1 + jcw).

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

1] R oyt
work.

— L.

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:—

V= 1/p + B

We can reasonably guess that this will be simplest
if all the frequency dependent factors are in the
p term, as we discovered in the examples. Suppose,
then, that we have:—

Yp = (U/r,) A + ffilw) + fylew)
and immediately
Vp=/p, + B) [1 4 jfi() /(1 + 1,8) +
fy(w)/(1 + n,H)]

When this is converted into the standard
(1/p)? form the coefficients of w?* will contain factors
which depend on (14-p,8). 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:—

(I+jw/w) (14w w,).

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 (14 p,8)
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, sée 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

lN 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 Ru (not Ra but Vak/Is)
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
R,. 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. S) 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 dc.
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
for the associated CR circuit is a necessary part of
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 plac? 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 pzak limiting a large amplifier
load resistance is necessary so that I, 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 I; flows and the grid-
cathode resistance Rgx drops to a low value. As R
is large compared with Ry when the valve is con-
ducting, most of the applied voltage is developed
across it (I,R) and a negligible amount across Rex.

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,* BsSc.

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, €ic, 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. Lt¢

)

—

STORING O

—

STORING 1™

(a) (b)s

Fig. 1. Method of storing information by remanent mag-
netism in ferrite rings. (@' clockwise magnet zation and
(b) anticlockwise magnetizarion.
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A stack of 20 matrix storage planes i 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 0to9, and a
number 4275, reading from right to left, means
(5 x 1)+ (7 x10)+(2 x 10 x 10y +(4 x10x 10x 10). In
the binary system there are only two digits, 0 and 1,
and a number 1101, again reading from right tg left,
means (Ix1)+ (0x2) + (1 x2x2)+ Q x2x3x2).
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 “ 0.”

Fig. 2 shows a typical hysteresis loop of Ferrox-
cube Type D ferrite. When a magnetizing field of
amplitude + Hy is applied to the ring-shaped core,
the resulting flux density will be Bm and when the

+ Addresse~ are places 1n the stare where items of information
are held. and are usually :denubed by numbers like houses in a
street.
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FIELD STRENGTH

FLUX | DENSITY

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 —Hy is now applied there will
be a change of flux density of (Bu.+By) and the flux
density will be —B; when the field is removed. A
further application of a field of ~H,, will produce
a flux change of only (B,,—B,). 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 ourput winding on the core,
when the core is subjected to a magnetizing pulse
of amplitude —H,,. 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.

TIHE{ - sec)

Above: Fig. 3. Output voltages obtained UL

from a core when the polarities of wRITE"{"

remanent magnetization gre different. .
WRITE 0 ———

READ —l—j——-

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 + By, is subjected to a magnetizing pulse of
amplitude ~H,,/2 the flux density falls to B, and

-returns to B, when the pulse is removed. Repeated

applications of pulses of —~Hw/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
puises of amplitude H,, 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
1o the other, current pulses of amplitude I,,/2
corresponding to a magnetizing field of H./2 are
simultaneously applied to the horizontal and vertical
wires linking that core. The selected core is thus
subjected to a field of H,, and will be switched while
the other cores linked by the energized wires will
only experience a field of Hy, /2 and are not affected.
The addressing problem is then reduced to selecting
lin 4 and 1 in 4 wires to gain access to 1 in 16
cores. If 1024 cores are assembled in this way as a
32x 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 0.025in thick, but during
the last two years cores of only 0.05in ourside 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 H,, is the applied field
and H, is the maximum field for which no switching
occurs. For a material with an ideally rectangular
hysteresis loop H, would be equivalent to the coer-
cive force of the material. Under the conditions of
use in a coincidenr current matrix system the value
of Hy, is limited to approximately 1.7H, so that the

oUTPUT
WRITE/READ OUTPUT

“1storep

“0'STORED
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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 10ImV 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 particuiar 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 stcred 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 insuffictent since it would switch all
the cores selected to the “1” state. Each plane,
therefore, has an additicnal wire which links all the
cores in that plane in the same sense. If a pulse of
the same zmplitude 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 stats 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 cne of
these cores is very small, the sum of these outputs

WIRELESS WORLD, JUNE 1959

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
silected core depends upon its position in the matrix
plane.

Word Address Store

The wordt 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

1A “ word ” in computer terminology is a group of binary
digits which can be either a number or an instruction.

ORIVING
CIRCUITS

B _————

op T

Ist 2nd 3rd 4th
DIGIT DIGIT DIGIT DIGIT

b

Fig. 6. Arrangement of matrix storage planes to give
simultaneous access to all digits of a number.

SWITCH MATRIX

STORAGE MATRIX
ROWS

p b
DIGIT: 4/,31 CUTPUT
S
‘ i
Fig. 7. Word address system with switch matrix.
231
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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 sclected 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 in 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,
o 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

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

PLATED
CONDUCTORS

DIGIT OUTPUT
Fig. 9. High sbeed i /A1) white frean
storage system based Q// (L/y DRIVE

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 EDITOR

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. 1 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 :n
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
cassium beam was not precise. it is as we!l 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 ercounter all
makes and kinds of sets: after enough experience with
them, we can begin to separate the electror’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,
ta 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 mounung 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.
ena, JACK DARR.
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 SWpg is closed for focusing, say, the
mains potential is applied to the valve anode via the
normally closed contact of relay RL,; and the latter
will buzz under self-interruption.

This fault is easily corrected by using a switch for

SW

LAMP

SWy)

L_
MAINS RLas

ANOOE

SWy having 4 changeover set connected as shown in
the diazram.

The use of a normallv closed contact to light a mains
voltage lamp of possi~Iv 170 wntts or more in such a
timing ci-cuit is bad because the current rise in the
winding causes the contact pressure to be progressively

%

wWWW_americanradiohistorv com



www.americanradiohistory.com

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 RL, 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 selenjum bridge

rectifier.
New Barnet, Herts. H. &’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

‘ 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
LT.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 af. 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 unwieldv 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 piano, 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 confinuity. 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 1.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.E.

LOOKING OVER OUR

i‘ E electronicians (have the Americans thought
of that one?) don’t usualiy 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 besn 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
tmaditional 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 reascnable circuit structure. The
highest radio frequency I have come across so far is
390 Ge/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 Ge/s (A=2-15 mm). The prac-
tical limit would seem to be in the region of 1 mm

By « CATHODE RAY”

NEIGHBOURS’ FENCE

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

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 4-13X107'°. 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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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!—g, Being equal to
0.001mm, as regards magnitude it is quite convenient
for the infra-red band, which begins at about 0,754
and ends (if my arbitrary 1mm is accepted) at 1,000p.
But as we already use u for at least three things it is
not the happiest choice for us. Millimetres are too
large, and angstroms are t0o 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.hf. (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.hf. (ruddy high frequencies).

The whole infra-red band stretches from our own
boundary, say Imm or 1,000# or 300 Ge/s or 0.3
MMc/s, to a frequency rather more than a thou-
sand times greater—{0.75ux 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. | 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 mare 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 f:om 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 Imm

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 common 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-
tions 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 smail e.mf. 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 senmsitive, 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 chhani_c—
ally magnified. Rather surprisingly, this is quite
sensitive and quicker in response (a few milli-
seconds).

WIRELESS WORLD, JUNE 1939

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
{hch action of a television camera screen as regards
ight.
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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 our 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 imourity 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. 1.E.E., Part B, July
1958.
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Electronics and

the Phonetician

Speech Analysis and Synthesis

By H. J. F. CRABBE

M 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 1s
continuously variable, so
we must content our-

Fig. |
. ok

PULSE

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-

Electrical cnalogue o the human speaking mechanism.

selves with a simplified
version (Fig. 1). Here it
will be seen that the out-
put of a tone generatot
of variable frequency and

GENERATOR

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

TONE
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RESONATOR 1 (THROAT)
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o
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RESONATOR 2 (MOUTH)
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directly or via the above
resonators. Finally, these
resonant circuits can be
excited by single tran-
sient pulses of various
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—0
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RESONATOR 3 (NOSE)

widths.
The tone generator has
a spiky waveform rich in

GENERATOR
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graph known in one commercial form as the Sona-
graph, which provides a tarse d'mensional visual
display of sound patterns on electro-sensitive pap-r.
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 subect've inter-
pretation of the listener and the linguistic context.

Machines which produce a disolay of this sort
(see Fig. 3) will usually only hardle a I'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 I'nes
to the inch, which is not achievable with actual writ-
ing pens. One solution is to produce the display

Fig. 2. Sonagram 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.

ELECTRO-SENSITIVE +
PAPER WRAPPED 3

AROUND CRUM /_\
o)

N A
L=
N

VOLTAGE
CONTROLLED
FILTER

WRITING |
PEN

ALyl L s | AMPLIFER

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 g cr.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

Bkeis]
ske/st
akels o

| akess

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
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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 desien z. 3. 4. 8. 6. " is in use at
the Department of Phonetics, .
University College, London.  “ipyr

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

AMPLIFIER

So, as the voltage maxima shift from one pair of
filters to another during the course of a werd, the
appropriate keys of the typewriter are depressed in
sequence. This method of phoneme detection is
not suitable for some fricative and plosive 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 exam'nes 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.

filters, the outputs of which
are rectified. Thus a num- \

SPACE
DETECTOR o

ber of d.c. voltages are ob-
tained which vary continuous-

ly according to the sounds
uttered.  Ideally, for most

MULTIPLIER -

speech units, or phonemes,

l——d———

there are at least two fre-
quencies at which major con-

MULTIPLIER [T

centrations of energy appear,

e

corresponding to the formants
mentioned earlier, and at each
of these frequencies there will

MULTIPLIER Nt

TYPEWRITER

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.

i}-_----___-t it& x
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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
dnglish 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

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 circuir arrangements vary widely. It is con-
venient to make such a system in 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 methed 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

istics of a termina’ analogue
f the human voice mechan-

If, for instance, one

CONTROL PANEL ! is preset according to the type of sound to be pro-
LARYN : duced, and the various parameters which can be
FREQUENCY | varied are marked on the control panel (see Fig. 5).
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wished to generate the sound (ee) as spoken by the
average male, then reference to published data'™ '’
shows that the larynx frequency will be 136 ¢/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?”. Asa
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 sometimés 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

WIRELESS WORLD, JUNE 1959

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 joks, 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, hased 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., AM.ILE.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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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 trequency ratio is main-
tained at a high level. The sigral
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,

Aluminjum-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~%in) coating of aluminium on the
back of the polyester to produce a
low resistance (& 50Q/ft for 2X-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 abqut 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 clectronically controlled
resistor for large signals. In this use,
a relatively low frequency control

= CHANNEL

JUNCTION —-|

P—CHARNEL
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High-Speed Counting Tube, capable
of operating at pulse rates up to.
1Mc/s has just been introduced by
Mullard. Designated the ETS5I, it
is actually a trochotron decimal
stepping tube. As distinct from the
Dekatron glow-discharge type of
counter, the trochotron is a vacuumr
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 magnetic 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 43-in diameter pill-box and a tape
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speed of 33in/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

-

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
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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 1im-
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 1s
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
Y
7 /

P4 FLAT STRIP

\ CANTILEVER

-~
ONE DIRECTION OF 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.

STYLUS

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 (107'°ergs) and
Zerk (10%°ergs).
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NEW ELECTRONIC

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 af. 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 loob 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
%\éaﬁhines, Ltd., Truro Road, Wood Green, London,

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 %in in diameter. It has a iin
diameter phenolic screw-on cap and with the plug seated
this projects about in from the panel,

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

Bulgin miniature P519 plug and }30 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 12in spacing,
rectangular nuts providing two threaded holes on lin
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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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 0.520z 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,

WIRELESS WORLD, JUNE 1959

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.

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

CANTILEVER -——7/

VA

#STreus

and a tracking weight ot 5gm). The crosstalk for the
STS200D is given as about —20dB at frequencies up to
Skc/s, rising to —10dB at 10ke/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 ncvel 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 3in to 3in dia-
meter, and prices vary with size. For example, clips
for a -in diameter cable cost 2s 5d a hundred, while
for i-in cable the price is 4s 3d a hundred.

Further details can be obtained from Perihel Ltd..
146 New Cavendish Street, London, W.1.

Ferrite Isolators

ABOUT 30dB isolation at any selected frequency in
three ranges (1.8 to 2.3, 3.3 t0 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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S e

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
100,0002/V on the d.c. ranges has been achieved by
using an 8xA centre-pole movement. This movement
can withstand a momentary overload of 100 times and a
cut-out js 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

which does not conduct wher the 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-bridge * 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
fs.d. and an external
adaptor (available at extra
cost) containing a 2.25MQ
resistor enables measure-
ments to be extended up to
25kV f.s.d. The current
ranges extend from 10uxA
to 10A d.c. f.s.d.,, and the
ohms ranges from 20Q to
2MQ centre scale, Decibel
and output ranges are also
provided. This meter costs
£31 10s and is manufactured by Taylor Electrical
Instruments Ltd., of Montrose Avenue, Slough,

Taylor multi-range meter
model 100A with 100,000Q/V
sensitivity on d.c. ranges.

High-Speed Tube Production

Continuous Seam Welding with R.F. Current

A MACHINE 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 curvarure 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
450ke/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 l3in 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,
bySthe New Rochelle Tool Corporation, New York,
U.S.A.
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Tube

“Thermatool”’ tube-welding procass in operation.
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

ONE of the problems asscciated 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

1

No parts other than
turning gear and echo box are mounted with the aerial,
so easing servicing problems.

Aerial system of “Escort’’ radar.

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 cr.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.rf. (1200/
sec) and short minimum pulse-length (0.12usec) com-
bine to provide a high-definition picture on the 12-in
cr.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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Equipment

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 Ibs 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_the
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 13V. ’

* Wireless World, October 1957, p. 470.

Cross reads details from

Station announcer at King’s
Deccafax screen.
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News from the Indusiry

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.

LC.T.—Iaternational Computers
and Tabulators Ltd. has formed a
subsidiary, I.C.T. G.m.b.H., with
headquarters in Diisseldorf. It will
take over the existing business in
Western Germany conducted
through the Diisseldorf office of
Powers-Samas Accounting Machines
(Sales) Lid. It is planned to open
branch offices in Berlin, Hamburg,
Hanover, Munich, Niiremberg 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 Diissel-
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.l. 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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Mullard—Two new
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, tran-
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 uw.h.f./shf. radio link
between Birmingham and Norwich.
The twin-path Dbi-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.hf. 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.hf. 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-ctiannel Radio LinK.—The
Posts 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 s
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, arc
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. | DiB.gs:4
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New Trix
Ribbon
Microphone

Now smaller, this much acknow-
ledged microphone gives un-
equalled performance and its
directional qualities minimise
feedback effects. The frequency
responsc 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 1s
complete with screened connector,
with locking ring, which fits
directlv to stand or base. If
wanted, a switch adaptor can be
used.

Finish Satin Chrome
Dimensions  (without
connector)

Height 3kin. (9 oms).

Diameter 13in. (35
mm.)
Weight 7% oz. (215

grams)

THE TRIX ELECTRICAL CO. LTD.

1.5 MAPLE PLACE, LONDON, W.I
Tel: MUSeum 5817 (6 lines). Cables &
Grams: Trixadio. Wesdo. London.
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RANDOM RADIATIONS

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
z 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 e.r.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 er.p. gets going, too, East
Anglia should find 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 uh.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 Pcterborough
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-
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tained. The big snag is that indi-
vidual species can’t be identified—
there’s no ornithological equivalent of
iff.—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.

“WIRELESS WORLD™ PUBLICATIONS
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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 Fnd 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
}-in 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 manufacturing
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.)

FUR MODERN COMPONENTS I

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

Telephore: RIPpleway 5588
(12 lines)

PRECISION
ELECTRONIC
COMPONENTS

LIST No. F.19.

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

LIST No. D.58.

LIST No. 5.530.

LIST No. D.250.

LIST No. 8.730.
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UNBIASED

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 thar 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-
i hibitioner and an exhibitionist; now
rand again, of course, the former is
lalso the latter. At any rate, I do
Inot hesitate to suggest that the
correct word for single-channel repro-
'duction is “monodic **; it is surely
le mor 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
Imonodic with its meaning of single-
ichannel 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” js usually
dropped, e.g., electrode.
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By- FREE GRID

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 no: 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

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 parspiring
people in one half of his living room,
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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
1o 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.

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
i lighten my darkness I
' shall be very grateful. I
have a vague idea that ¥
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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Using an AV O Multiminor to balance the D.C. component
across the outpur transformer of a High Fidelity Amplifier.

MULTIMINOR

TN

i z::::z: iy :: . - Whether you’re building your own High Fidelity Ampli- E

D.C. Current: O-1Ain 5 ranges. fier or servicing a complete installation—for fault finding g
EEOES s, T on anything frcn pre-amplifier to speaker—you’ll find =

= Seasltivity: the MULTIMINOR to be “ just right.” =
= 10,000 ohms per volt on D.C. voltage X . | X . =
R i er volt. of A i You’ll enjoy using this neat pocket instrument giving =
= i readings over nineteen ranges.on a clear open scale. =
S Acarao: A.C. and D.C. voltage, D.C. and Resistance measure- =
= On D.C. 3% of full scale value. =
E  OnAC 4% of full scale value, ments are made by means of only two sockets. The robust, =
= easy-to-read range selector has a smooth, clean, positive =
= Pocket size: 5§ x 3§ x l{in. i =
E Weight: |lb. approx. action. —g_-
= Uisc price: £9/10/  Can you afford it?” Let’s say rather—*‘ Can you really =
S ke afford to be without itd ” =
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Rt Sl 50 5 7 TH/S COUPON TODAY!

versatile instrument,

Cut out this coupon and attach to your
notepaper or card:—
To AVO LTD,,
Sales Department,
Avocet House,
92.96 Vauxhall Bridge Road,
London, S.W.I.

FANVOFX S .
Talephone: VICtoria 3404 (12 fines) Please send illustrated leaflet

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON §.W.1 describing the MULTIMINOR
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If you do not want to cut this maga-
zine, then please write, quoting WW.
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I standard. With the sockets, backing plates can be | _
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BRITISH SERVICES PREFERRED TYPE
M8225/CV4080

The high performance of the Mullard stabiliser
75C1 has led to the recent adoption of its
Special Quality equivalent M8225/CV4080 by
the British Services as their Preferred 75-volt
stabiliser. The M8225/CV4080 is tested for
specialised applications in which conditions of
extreme shock and vibration are encountered.

@ Wide Current Range...
2 1o 60 milliamps.

@ Small Regulation Voltage...
Less than g volts.

@ High Stability... I
Typical variation in burning volt-
age less than 4 29% in any 10,000 ‘
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MULLARD LIMITED

MULLARD HOUSE N
TORRINGTON PLACE Mullard
LONDON - W.C.I GOVERNMENT AND A

INDUSTRIAL YALVE DIVISION

GENERAL PURPOSE TYPE

g

The 75C1 is the best 75-volt stabiliser avail-

Tl able in the world for general purpose use in

' industry and communications.-It has the same

0 Nm electrical characteristics as the M8225/CV 4080

1 "“ and like this British Services Preferred valve

"I" uml!lWlfllf provides an exceptional combination of long
l]“ ‘ life, stability and good regulation.

hours of operation.

|INL
'n ITI} |

11"‘ ‘ ‘ mt

I llil'Hﬂll

1

Full data is readily available
Jfrom the address below.

TEL: LANGHAM 6633 @) MVTIS5HL
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The world’s
Jinest-quality
connecitors

—IN SUB-MINIATURE, MINIATURE
AND PRINTED-CIRCUIT RANGES

manufactured under licence from
Winchester Electronics Inc., U.S.A.

¥*
GOLD-PLATED CONTACTS

made from spring-tempered phosphor-bronze
provide
low contact-resistance, prevent corrosion
and facilitate soldering

*

MINERAL-FILLED
MELAMINE MOULDINGS

provide
high arc-resistance, high dielectric
and mechanical strength

SERIES

NOW AVAILABLE

TYPE D2 TWO-POLE STACKABLE CONNECTOR T
% Alternative contact arrangements ¥ Self-polarising stacks

% 0-3° centres for 0-1° Grid applications

;ulctilvlq;,-"
LEE.E.E = 8 T

Catalogues on request:
ELECTRO METHODS LTD. Plug & Socket Division,
12-36 CAXTON WAY, STEVENAGE, HERTS.
Telephone: Stevenage 2110-7

SERIES *BK?, ‘BKM?, ‘K’ ‘KM’ ‘KKM’

o o e S A SO S — S WD ST D T S T e S S A AN G S G G S D S M D CEI S G S G P G — S — — D S S G R G S SIS D S G G G GWh &
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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 unlt 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.

WIRELESS WORLD

50kc/s Scaler

1Mc/s Scaler

Input Amplifier

Gate Unit

10kc/s Oscillator

1Mc/s Oscillator

Power Unit

60kc/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 Reglster Driver

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

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd. Industrlat Estate, Thornllebank, Glasgow;
McKellen Automation Ltd., 122 Seymour Grove, Oid Trafford, Manchester, 16; Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4.
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The heart of the matter...

The formation of
a single silicon
crystal ingot

!!
[
l
\

— b

FERRANTI LTD - GEM MILL - CHADDERTON : OLDHAM * LANCS * Telephone : MAIn 6661

London Office: KERN HOUSE * 36 KINGSWAY * W.C.2 Telephone: TEMple Bar 6666
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... the art of the matter

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.

FERRANTI

SILIGON

SEMICONDUCTOR
DEVICES

FE 191
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from
all angles. . this is a fine loudspeaker

% Duplex design

Dust-excluding construction
Full range reproduction Low fundamental resonauce-
Purpose-built tweeter

*
*
% Heavy duty woofer
*
*

Smooth cross-over
Replaceable cone
Die-cast chassis
Instrument finish

Generous magnet design

% % % % o %

VITAVOX

DU120 DUPLEX coaxiaL FULL RANGE LOUDSPEAKER
Price £19. 10s, 0d.
Viravox Limitep ¢ Westmoreland Road, London, N.W.9 * Telephone: COLindale 8671

Plasticised cone surround
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Bellows
technology

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 Wletal Bellows

B26
DRAYTON REGULATOR & INSTRUMEN T 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 REFERENGE 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 Shock: § g continuously
Striking voltage (total darkness or light) 125V max. 20 g short durations
Current range 5001A to S'OmA 750 g impact
Max. Incremental resistance <1000Q2 Temperature Range:-60°c to +90°c

For full information write to: Technical Services Dept.

ERICSSON

TUBE DIVISION

BEESTON, NOTTINGHAM.

ERICSSON TELEPHONES LTD., HEAD OFFICE, 22 LINCOLN'S INN FIELDS, LONDON, W.C.3.

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

40 50

» E'—‘ﬁ’:i‘(% \ H.15 (14") to SRDE prov 230/1"

MICROAMPS . % 1
‘x\‘q e (components)—hermetically sealed.
g ?

20 3o
® iy, %o
H.25 (21") Dimensions conforming to S > S0
& microamps p.c.
bt

RCS231 31(1 hermetically sealed.

8AL.

RAOLEYT

MANUFACTURERS OF METERS OF ALL TYPES WITH SCALE LENGTHS VARYING FROM 11" 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 Prastics ExmiBITION 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 lliffe journal

THIS IS AN EXHIBITION YOU MUST SEE! POST THIS TODAY
0 THE EXHIBITION MANAGER, DORSET HOUSE, STAMFORD STREET, LONDON SEI
Please send me the 1959 Exhibition brochure, free season ticket, etc.
NAME..... - DATE

FIRM

ADDRESS v S
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Qutstanding 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 B, the Collector Turnover Voltage YVt and the
Collector-emitter leakage Current 1’c(0), of p-n-p and n-p-n transistors.
Two P 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

ACCURATE
EASY TO OPERATE

LIGHT
PORTABLE

Width: 5°. Depth: 5°. Height: 9%".
Weight: 6 lbs. Attractively finished in

grey hammer e":’""’-/—"i

WIRELESS WORLD 13
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a given base current can be obtained frcm the P readings; the small
signal current Amplification Factor &’ 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 1'c(o) under the appropriate dynamic conditions. The
meter of the instrument is fully protected ; momentary shorting of any
pair of terminals wil} not damage the instrument.

Let us send you full details of Cossor Instruments or arrange
for a representative 1o discuss your special needs.

COSSOR srrvmenrs 1o

The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LON-DON, NS,

Telephone : CANonbury 1234 (33 lines)

Telegrams: Cossor, Norphne, London.

Cables: Cossor, London, Codes; Bentley's Sevond,

TAS/C1.20
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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

GENERAL
PURPOSE
Type Length Price in P:cet
Title Size withou
No. approx., | EMICASE EMICASE ||
88/3 3 dia. | 175 = 7 6
93 ||, . lardia. | 2500 - 9 6
se/an | [ Message 3 dia. | 175 - 76
99/3N 3y dia. | 250° - 9 6
88/6 } . 5" dia. | 600" | £1 3 6 £ 1 0
Junior .
99f9 5 dia. | 850" | £110 6| £1 8 0
88/9 } . 5§ dia.| 850" | £110 6] £1 8 0
e -
99/12 ontinental™ | oo. ia. | 12000 | £117 6 | £115 o
88/12 } 7" dia. | 12000 | £117 6 | £115 0
.
ggjg | Standard 77 dia. | 1800" | £212 6 | £210 0
88/18 . 8y dia. | 1750’ — £217 6
S o
99/24 } roressionall g1v gia. | 2400’ - £312 6
-
Emicase

now available separately !

the polystyrene container that solves tape
storage problems, protects spools from dust
and allows easy identification

of leader tapes.

E-M:l SALES & SERVICE LTD
' (Recording Materials Division)

HAYES . MIDDLESEX
Tel: SOUthaltl 2468

1" <4s. 0d; 53" - 3s. 6d; 5" — 3s. 6d.

ESIRI46




Permanent .
Advisory

Magnets

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 1.6uQ/cm? or aluminium of resisti—
vity approximately 2.8uQfcm3 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. . r2 dyne. cm.

el 02
where B = flux density beingcut by the disc in gauss

A = area of magnetic fiees in cm. (d X w)

w = 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.

(llf’ \\\
« TR d
N 2R

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 ﬁna11¥ on the stability of the per-
manent magnet used for braking. The importance
of this magnet gnd the fact that the accuracy of
the meter depends on the square of the flux den-

WIRELESS WORLD
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Eddy-Gurrent
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
congtant braking
effect, since if the
rotating disc moves
due to sudden ap-
plication of load, o
jewel wear, or any b (4
other cause, the .

braklng.eﬂeCt tends Illustration of Watt Hour Braking System
to remain constant. = Zby courtesy of Ferranti Limited.

Speedometers and Tachometers

The indication on most of these types of instru-
ments is ohtained by eddy-current praking or
drag effect. A typical design of this tyDe 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 devioces 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:

Mullard

MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1. LANgham 6633
MC277A

‘TICONAL' PERMANENT MAGNET
‘MAGNADUR' CERAMIC MAGNETS
FERROXCUBE MAGNETIC CORES
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THAT ELUSIVE WORKS MANAGER...

in 10 seconds
N

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 10,000,000 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.

Werite or ’phone for further particulars — WE CAN BE FOUND IN TEN SECONDS

personal 62

(the ‘Peep Peep’ in the Pocket)

THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING

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

JunE, 1959
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from|.C.1. AMMONIA—

Nitrogen and Hydrogen
for Industry

I.C.I. Ammonia provides industry with a cheap
and reliable source of pure nitrogen and hydro-
gen. And LC.l. 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.

EN

Liquefied Ammonia (ndustrial 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 17 milllon 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.
Ah, ‘scorcH’ Brand Magnetic
Tape. Eye can tell there’s
quality inside, just as every-
body says.”

YOUR EAR

says ‘“This ‘scorcE’ Brand
Tape certainly lives up to its
reputation. It sounds perfect
to me, and I'm an ear for
musie.”

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 ‘scorcr’ Brand for
me every time!”

200 DOUBLE-PLAY

Tensilized Polyester is the won- |
derful new ‘scorcs’ 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! :

e

%
b

e,

%,
X

TENSILIZED POLYESTE
DOUBLE PLAY

0D
X

) ;‘
SR

®,

%5

al
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CALCULATOR—it’s free! Or write to our Head Office.

RODUET g

3

4

(3
escanct
PR

THE B.B.C. USE

$COTCH

BRAND
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-band isolator

This isolator is a ferrite loaded waveguide
component with unidirectional characteristics
designed to 1solate 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.

TYPICAL GRAPH OF VARIABLE ISOLATOR .

ATTENUATION db
@

FORWARD ATTENUATION
- - s
Ll 1

S Eni

For information on other microwave

components including circulators,
co-axial mixers, switches, folded tees, etc.,
write to the address below.

@ ME638a

A PRODUCT OF

MULLARD EQUIPMENT LIMITED MULLARD HOUSE - TORRINGTON PLACE
ANCOMRRNY JOF RTHERMULEARORGR 00 LONDON : W.C.t - 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,

‘Epikote’ 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 *Epikote’ resins

can solve your potting problems. (Please quote No. EE.6.)

EPIKOTE | cPOXY RESINS

@ SHELL CHEMICAL COMPANY LIMITED
S n asoctation with Petrochemicals Limited and Styrens Products Limited

Divisional Offices: LONDON 105-9, Strand, W.C.2. Tel: Temple Bar 4455,
MANCHESTER 144-6, Deansgate 3. Tel: Deansgate 2411.
BIRMINGHAM  14-20, Corporation Street, 2. Tel: Midland 6954.
GLASGOW 124, St. Vinoent Street, C.2. Tel: Central 9561.
BELFAST 16-20, Rosemary Street. Tel: Belfast 26094,
*SHELL" and “EPIKOTE” are Registered Trade Marks. DUBLIN 33-34, Westmoreland Street. Tel: Dublin 72114.
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A SERVICE
FOR DESIGNERS

CR AN

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 +
1. Solid }l1 &2 10—10M 5% & 10%
2. Cracked 1/30—20 $—500M 5% & 10%
3. * High Stability 1/10—3 1—50M 0.5% 1% 2% 5%
4. Variable P 5K-—2M -
5. V. High Resistance 3—3 50M—10!3 5% & 10%
6. V.H.F. (Rods & Discs) 1/10—1 10—IK 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 (1%4) grey (2%) “ HISTABS *

Do you KNOW

THAT the Sub-miniature 1/30th 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.
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These photocells give you
the simplest photo-electric
control possible

Photo-electric control with the Mullard ORP11 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
avajlable 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 |11 ORP 90
100 ===
Required direction of incident light End-on Side-on / \

80
Area of photo-element 1.25 8q. cm. 2.9 8q. cm. / \

Average cell current at 10V d.e.,
5 foot candles and lamp colour 6mA 6mA
temperature 2.700°K.

]

RESPONSE (%)
Fy
=]

Maximum ultimate dark current
at 100V d.c. b uA <25 pA / \\
Maximum cell dissipation at 26°C. 200 mW 800 mW 20 /

Same for both cells—

Spectral response see curve. 0

4,000 5,000 6,000 7,000 8,000 A3 )

Mullard Limited
Mullard House, Torrington Place, London,W.C.|
Telephone: Langham 6633

GOVERNMENT AND <
INDUSTRIAL VALVE DIVISION §

@ MVT 360a
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Semiconductors
| HF /VHF
COMMUNICATIONS TRANSIS

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 I.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 wholé range together with
immediate assistance in your Application problems.

TYPE DESCRIPTION
TYPICAL POWER GAINS
5V10mA 20mW at 25°C IMc/s | 5Mcjs | 10Mcjs| 20Mc]s
Surface SB345 General purpose R.F., I.F., video
Barrier amplifier or oscillator to 15Mc/s. 32dB | 25dB 18dB
SB346 R.F. or LF. amplifier for use up
to 25Mc/s. | 32dB| 29dB | 23dB | 27dB
$B087 R.F. or LF. amplifier to 40Mc/s. 32dB | 32dB | 26dB | 20dB
Micro 6V 50mA 30mW at 25°C
Allo MA393 High-gain high frequehcy transistor particularly suited to video
y amplifier applications; gain x bandwidth (Mc/s) typically 100Mc/s.
15V50mA 50mW at 25°C
2N499 V.H.F. oscillator, min. R.F. power output 25mW at 100Mc/s.
Micro 2N500 V.H.F. oscillator, min. R.F. power output 20mW at 200Mc/s.
Alloy 2N502 V.H.F. amplifier, min. power gain 8dB at 200Mc/s.
Diffused 2N503 V.H.F. amplifier, min. power gain 11dB at |00Mc/s.
2N504 | Video Output Amplifier, 30Vrating, gain x bandwidth (Mc/s)
typically 60Mc/s.
25V50mA 150mW at 25°C., Tj max. 140°C,
Silicon . ; o -
All SA495 Low saturation resistance p-n-p silicon transistor for use as R.F., L.F,,
oy video amplifier or oscillator up to 5Mc/s. Alpha cut-off typically 15M¢/s.

..........................

CHENEY MANOR
SWINDON - WILTS
TELEPHOKNKE: SWINDON 6421/4
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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 ?

R

B ——

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.

EDISWAN

SIEMENS EDISON SWAN LIMITED
An A E.I. Company.
155 Charing Cross Road, London, W.C 2. Tel: GERrard 8660,

CRC 16/8
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PRESENTING

HEWLETT -PACKARD

524D

ELECTRONIC

COUNTER

New 8 -decade numerical readout!
New 5/10° per week stability!

SPECIFICATIONS

{Basic 424D without plug-ins)

Frequency:
Range: {0 cps to 10.1 Mc.
Gate Time: 0.001, 0.0, 0.1, I, 10 secs or
manual :
Accuracy: + | count 4 0.000005%,
Reads in: KC. Automatic decimal

Period:
Range: 0 cps to 10 KC
Gate Time: | or 10 cycles of unknown
Accuracy: + O.B;A, (! period)
4 0.03% (10 period average)
Stan. Freq. Counted: 10 cps, | KC, 100 KC,
or 10 MC, or external
Reads in: Secs., msec, usec

General:
Registration: 8 places (99,999,999 max.)
Stability: 5/100,000,000. May be standard-
ized with WWY or external 100 KC or |
MC primary standard.

Input Voltage: | v min, 1.5 v peak. Rise
time 0.2 seconds, max.

input Impedance: Approx. | megohm; 40
ppf shunt.

Dispiay Time: Variable 0.1 to 10 secs; or
““Hold "

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 | usec to 100 days

Resolution 0.1 usec.
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 -ip- 524D Electronic
Counter.

Electrically similar to the widely used -4p- 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 usec
to 100 days with 0.1 usec resolution. When used with -hp- 540A Transfer
Oscillator, the 524D will measure accurately to 12 KMC. For complete
details, write or call your -/p- representative; or write direct.

Represented by

@ HEWLETT-PACKARD COMPANY

LIVINGSTON LABORATORIES LTD.
RETCAR STREET - LONDON - N, 19
Telephone: Archway 6251




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 4 0.029,.

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

TO: ILFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l.
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ISSUE INCLUDE

Square-Wave Generators

This article reviews the modern trend in design
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.

ELEGTRONIC &

RADIO ENGINEER

Please enter my name as a subscriber to:- ELECTRONIC & RADIO ENGINEER for 12 months commencing with the June issue,
I enclose remittance £2.9.0 (U.S.A. and Canada §7.50)
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ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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SSU-I

VF-1U VARIABLE FREQUENCY OSCILLATOR—£10/12/-

For all Amateur Bands, 160-10 metres. !deal for Heathkit DX-40U and similar trans-  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 ¢fs. Negligible distortion.

mitters. Price less valves £8/19/6.

DEFERRED PAYMENT AVAILABLE.
PRICES INCLUDE FREE DELIVERY U.K. AND SAVE MONEY.

% FREE ON REQUEST!

WOULD YOU LIKE US TO
SEND YOU A COPY OF OUR
(BRITISH) HEATHKIT CATALOGUE?

DAYSYROM

S-88 HI-FI STEREO AMPLIFIER KIT—£25/5/6

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.

S-33, 6 WATTS STEREO AMPLIFIER KIT—£I11/8/-

Produced for those wanting a versatle 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 $-33 is unquestionably the ideal and

logical choice. 3 watts per channel; 0.3% distortion at 2.5 wjchnl.; 20 dB N.F.B.,

llnoputs\flor Radio {(or Tape) and Gram, Stereo or Monaural; Ganged controls, Sensitivity
0 mV.

UXR-I TRANSISTOR PORTABLE KIT—£16/18/6

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 tircuit and a 7in. high-flux speaker.

DX-40U ‘* HAM” TRANSMITTER KIT—£29/10/-

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 minimlse T.V. interference.

O-12U 5iN. OSCILLOSCOPE KIT—£34/15/-

Laboratory quality at utility oscilloscope price and ease of assembly make this kit of
outstanding value. Vertical frequency response 3 ¢/s to 5 Mc., +1.5 dB. —5 dB.,
sensitivity 10 mV. per cm. at | ke. Horizontal frequency | c/s. to over 400 ke. (&1 dB.
up to 200 ke.). .

The Heath patented sweep circuit functions from 10 ¢/s. to over 500 ke. in five steps
giving five times the usual sweep of other scopes.

In addition it has exceedingly short re-trace and rise times and electronicaily stabilised
power supply. Included is a 48-page Instruction Manual.

V-TA VALVE VOLTMETER KIT—£I3

The world’s most popular valve voltmeter, with printed circuit and | per cent. precision
resistors to ensure consistent laboratory performance. It has7 voltage ranges measuring
d.c. voits to 1,500 and a.c. to 1,500 r.m.s. and 4,000 peak to peak. Resistance
measurements from 0.1 chm to 1,000 M ohms with internal battery. Input impedance
is 1l megohms and dB measurement has a centre-zero scale. Complete with test
prods, leads and battery.

SSU-I HI-FI SPEAKER SYSTEM—£I0/5/6

Ducted-port bass reflex cabinet ‘'in the white®. Twin speakers. With legs £11.12.6.

AG-9U AUDIO SIGNAL GENERATOR—LI9/3/-

10 ¢/s to 100 Kcfs., switch selected. Distortion less chan 0.1%. 10 V. sine wave
output. Measures volts and dB’s.

c-3U RESISTANCE-CAPACITANCE BRIDG E—£7/19/6

Polarised 5-450 V. D.C. Measures power factor, capacity |0 pF. to 1,000 mfd., and
resistance 10002 to S Megohms. Safety switch provided.

UJR-I DUAL WAVE TRANSISTOR RADIO—£2/16/6

This sensitive selective set is a flne introduction to electronics for any youngster. A
fine present from Father!

USP-I STEREO-HEAD BOOSTER—£5/19/6

ENJOY BUILDING YOUR MODEL

VF-1U

DAYSTROM LTD.

DEPT. W.W.6 GLOUCESTER — ENGLAND
A member of the Day.trom Group

MANUFACTURERS OF THE WORLD’S
LARGEST-SELLING ELECTRONIC KIT-SETS
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Hermetic Sealing

STEATITE & PORCELAIN
NICKEL METALLISING

Quality Approved (Joint Service R.C.S.C.) METALLISED
WILL MEET THE MOST EXACTING REQUIREMENTS BUSHES

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.

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

SP1oc
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the name to remember for

INDUSTRIAL TYPE
TRANSISTORS

BIDIRECTIONAL GERMANIUM TRANSISTORS
(Effectively symmetrical in significant parameters)

TYPES TK20 8, TK25 8

For high frequency switching circults (8 Mc/s and
above with the TK 25 B), or smali signal amplifi-
cation.

TYPES TK218,TK24 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 milliwatts,

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.

Srandard Telephornes and Cables Limired

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 glve the maximum musical pleasure in the years to come.

Not more than four loudspeakers
should be tested at one time in
order to avoid confusion and the
listener should be symmetrically
seated in relatlon 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 he
or 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 1s 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 selected
as the most natural, play the
recording and adjust the filters to
regroduce 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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RADIO
EXPORT

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, 4955 LISSON GROVE, @

LONDON NW.L

Tel: Ambassador 1041 ‘(5 lines) Cables: Hallectric, London




32 WIRELESS WORLD JunNEg, 1959

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,
black and gold, with
transfer numerals, holding
i T MAGNETIC RECORDING TAPE BY

SRS ac kit MSS RECORDING CO. LTD. Colnbrook, Bucks.

hold six books, 17/6. )
Set of 6 books and rack Telephone: Colnbrook 2431.

62/6 Showroom and Studio
11, Bloomsbury Street, London, W.C.I.
Telephone: MUSeum 1600.
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4300 range of
High Stability Carbon
Film Resistors

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., UW., %L,W., 3%4W., and 1W. Within the
limits listed below Tesistors are available in
all preferred values. Other values can be
supplied to Order.

Ko WATT-RESISTANCE 10 to 470K N

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
EDINBURGH WAY - HARLOW - ESSEX

COMPONENTS
GROUP
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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: :

ENTHOVENS

SOLDER PRODUCTS

The comprehensive Enthoven range of solder

products comprises cored solder wire, solid solders,

materials for soldering aluminium apd for the

processing of printed circuits, fluxes of all kinds,

standard and special preforms and many other ENTHOVEN SOLDERS LIMITED

2§°g§?1£%::§%iim%°g?:;:é 1;‘;’; ;zﬁfﬁgnﬁm%gg Sales Office & Works : Upper Ordnance Wharf, Rotherhithe Street,
of “Enthoven Solder Products” — or for more de- om0 8:E16. Telephone: BERmondsey 2014
tailed technical literature on any soldering material Head Office : Dominion Buildings, South Place, London, E.C.2.
in which you are specifically interested. Telephone : MONargh 0391
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Light alloy
seéondary
surface gas-to-
air heat ex- J
changer produced
by aluminium
flux bath brazing

We are speclalists in heat exchange, heat Insu-
lation, and all types of brazing and welding

WIRELESS WORLD

FINE GAUGE ALUMINTUM 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 Gallay cro

35

VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2
Telephone GLAdstone 2201



JunE, 1959

36 WIRELESS WORLD

THE
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.

HARD-VALVE MODULATOR

THYRATRON 5C22/HT415 CI133/4PR60A

This valve meets all the

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.

requirements of military and
commercial specifications
with theadditional 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 2)42

KLYSTRONS

The full range
of klystrons
produced by
EEV contains
types which

operate into Standard X-Band

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 SkW to SMW.

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

ENGLISH ELECTRIC VALVE (0. LTD.
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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 6é-positions upwards, as shown.

*
*

Sdfety 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.
oW,

<&, Q'
%s, 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
dfter 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.

WILLOW LANE. MITCHAM, SURREY e Phone MITcham 8211 (3 lines)

COo., LTD
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Capacitance List
WE

+ 25% Number
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97 — a unique, vibration and acceleration
resistant capacitor

Joint Service
Cat. No.

Style
Patt. Size
Ref.

.1 B5000KZ
.25 BS010KZ
.5 B5020KZ
B5030KZ
BS040KZ

N=QO0O

200 volts

D.C. Working

5910-99-011-9827
5910-99-011-9830
5910-99-011-9833
5910-99-011-9836
5910-99-011-9839

CPM4-G
CPM4-H
CPM4-|

CPM4-K
CPM4-N

0.05 B5050KZ
0.1 B5060KZ
0.25 BS070KZ
0.5 B5080KZ
] B5090KZ
2 B5I100KZ

250 volts

D.C. Working

5910-99-01 [-9825
5910-99-011-9828
5910-99-01 }-9831
5910-99-011-9834
5910-99-011-9837
5910-99-011-9840

.05 B5[10KZ
1 B5120KZ
25 B5130KZ
5 B5140KZ
B5150KZ

400 volts

D.C. Working

5910-99-011-9826
5910-99-011-9829
5910-99-011-9832
5910-99-01 1-9835
5910-99-011-9838

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 W97, already well proven, it
provides a capacitance range from
50pf to 2uk.

Full details freely available on request.

WANDSWORTH:-LONDON-S.W.18
Tel: VANdyke 6454
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oAl d Nl READING

with this TRANSISTORIZED
TIME & FREQUENCY
MEASURING EQUIPMENT
Type TSA 63

@ Frequency measurement up to 100 ke/s. @ 0.1 second, 1 second and 10 seconds sampling

times.
@ Period measurement from 0.0001 ¢/s to 10 ke/s.

@ No relays employed.

Time measurement of any event from 1/10,000th

T to 113 .
of a second to 11} days ©® Automatic decimal point.

@ Random pulse counting up 0100 K.p.p.s.
@ Automatic unit selection.
@ Self-checking on the six output frequengies. RO eSS
@ Facility for printer operation. @ Power Supply : 200/250V A.C. 60 efs, or
12V D.C. as selected by switch at the back of
@ Variable display time, } to 6 seconds or infinite. the instrument.

VENNER

VENNER ELECTRONICS LIMITED Kingston By-Pass, New Maiden, 3>urrey.
Telephone: MALden 2442 A member of the Venner Group of Companlies.
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Distortion Display

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 2}” 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

8 1 T.D.M.S. display Spiral Trace.

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 SB 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 Ib. 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 1b. 15.3 Kg.

You are invited to apply for a descriptive

Jung, 1959

brochure.
\Y Disiertion Disiorrion 7/

I'.D.M.S. Circular Trace.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.

STROWGER HOUSE,

ARUNDEL

STREET, LONDON,

Telephone: TEMple Bar 9262 — STROWGER WORKS, LIVERPOOL 7.

AT 1479)

w.C.2
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The Long and the Short
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FLEXIBLE AND TWISTABLE WAVEGUIDES

GABRIEL MANUFACTURING CO. LTD.

Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333
MEMBER OF THE TECALEMIT GROUP OF COMPANIES

41

and the 12-feet tall

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 attennation
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

Flerible in the E and B planes.

Twistable

Twistable about the longitudinal axis, as well
as being flexible in the E and H planes,

and the new

Premoulded Twisted

Flezxible in E and 8 planes with a built-in
longitudinal ‘twist’ which relieves strain

on end flanges.

Standard lengths range from 1£” 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.).

v 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 amplifier for A.C. servomotors.

% Energising source for moving coil vib-
rators.

THERE’'S NO END TO ITS APPLICATIONS

The instrument has a wide variety of uses of which the following are representative:—

June, 1959

A SOURCE
OF POWER
AND DRIVE

SPECIFICATION
OSCILLATOR
Frequency range: 30 c/s to 30 kc/s in 3 ranges.
Calibration accuracy: 429% 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 ¢/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.

% . Modulation amplifier for Radio Trans-
mitters.

Y% 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

rmec

HIGH POWER OSCILLATOR/AMPLIFIERS

AIRMEC LIMITED
Telephone: High Wycombe 2060

HIGH WYCOMBE BUCKS



JUNE, 1959 WIRELESS WORLD 44

Way Ahead!

NEW SIX CHANNEL MILITARY VERSION
H. F. PACKSET

.

MPLE 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 Mc/s.
Transmitter: C.W. or R.T.
Power output 1.5 watts
Receiver: R.T. 3/uV 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 Exhibition Grounds Wembley, England
Telephone Wembley 1212 Cables BeeCeeCee




44 WIRELESS WORLD Jung, 1959

Only EIMAC gives you ceramic ‘“extras”
in more than 40 tube types

SMALLER SIZE IMPACT SURVIVAL

FIQUINCY -CRs.

EXTREME HEAT SURVIVAL LOWER DIELECTRIC LOSS

Write for literature on these incomparable ceramic reflex and
amplifier klystrons, negative grid and travelling wave tubes.

Cable address
EIMAC
San Carlos

EITEL-McCULLOUGH, INC.

S AN CARLOS, CALIFORNI A,
Emac 7M with ceramic tubes that can take it
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Wg from 75 Mc's to 230 Mc/s

am

MODEL 63 FM/AM
SIGNAL GENERATOR

Here, within this one mod- *f;%
estly priced instrument, are the e
essential facilities and the essen-

tial accuracy demanded for ser-
vicing radio and television
receivers on bands I, IT 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,

£8 5 Full technical details in leaflet W/36, available on request.

—to be sure!

/4dvm COMPONENTS LIMITED - ROEBUCK ROAD . HAINAULT . ILFORD . ESSEX . TELEPHONE ;: HAINAULT 4444
GD23
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TRIPLE EXTRUSION
OF PTFE ROD

<)

<

ISSUED BY

THE PTFE ENGINEERING DIVISION OF

WiReELESS WORLD 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.

%k PTFE (Polytetrafluoroethylene }—the basic polymer is
manufactured in this country by 1.C.1. Lid., under
the trade name **FLUON*’,

Crane
Packing

LY?
OF SLOUGH
ENGLAND

A @ COMPANY
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A COMPREHENSIVE RANGE OF
NMeinialire” Sslrwmernds

% DESIGNED TO HARMIONISE WITH
ALL MODERN ELECTRONIC EQUIPMENT

% FIXINGS CONFORM TO ACCEPTED PRACTICE

o 20 90 % PRICES ARE HIGHLY COMPETITIVE
(o3
\\\\\“\"”/ sy, For utmost reliability all ‘ENcLisH ELECTRIC’ miniature
W\ ‘s .
74 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: 2° square moving coil voltmeter

SPECIFICATIONS B.S: 89-1954 and other
International Specifications.

TYPES MILLIWATTS

Moving coil for D.C. applications.
Rectifier moving coil for

AF. applications. |
Thermo-couple operated moving
coil for R.F. applications.

SIZES
Ec(gil:rl : ;Z:}.l 21" and 31" nominal Above: 3"x 4" rectangular absorption
. wattmeter
T » ” 9
gzg};nl%ﬁg%. and 3)" nominal Left: 23° round moving coil microammeter

Rectangular: 5" x 6” or 3" x 4

&Biaial caso sife Over 50 standard ranges in any of the

seven case types.

L Ll 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

Tae ENGLISH BL'ECTRLC CoMPANY LiMITED, MARcONI HoOUSE, STRAND, LoNDON, W.C.2
Meter, Relay and Instrument Division, Stafford
WORKS: STAFFORD - PRESTON > RUGBY - BRADFORD - LIVERPOOL - ACCRINGTON

NS.43A,
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L.O;UD-SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.
WOLVERHAMPTON - ENGLAND

TELEPHONE : 22241/2/3/4 CABLES: AUDIO
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The

simplest way
to stabilize

voltage. ..

VALVE VOLTAGE RANGE STANDARD VOLTAGE SiZe

sCl 350-2000V 400, 600, 800, 1000 87G

350,
1200, (400, 1600, 1800, 2000
sC2 2000-4500V 2500, 3000, 3500, 4000 BYA

§C4 . 4500-7000V 5000, 6000, 7000 BYA

sC3 350-400V 350, 400 (Low current)

' td
+Flyin‘| leads
C O l ao N A Minimum currents range from 5“A to' S0,A, :

maximum currents range from 50,A to 2mA, according to type.

STA B I L l ZE R S Please write for further information to—

The M-0 VYalve Co. Ltd., Brook Green, Hammersmith, London, W.6

350V to 7kV 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 801D is the latest addition to the Marconi family of
precision a.m. generators. With a frequency range of 10 to 470
Mcs, its salient features include superfine tuning with crystal
checking, and oscillator Lt. regulation for maximum stability.
Spurious f.m. is less than 00019, of carrier frequency, and its
high-quality 50-ohm output has a v.s.w.r. better than 12,

Carrier level is continuously variable from o-1 pV to 1 volt and is
stabilized by an automatic level control system. Sinewave a.m. up
to 90% may be applied both internally and externally; pulse
modulation may be applied externally in the p.r.f. range 50 c/s to
50 kefs.

Full details will be gladly sent on request—please ask for leaflet Gryz

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS
FREQUENCY METERS + VOLTMETERS - POWER METERS
DISTORTION METERS . FIELD STRENGTH METERS
TRANSMISSION MONITORS . DEVIATION METERS
c OSCILLOSCOFES, SPECTRUM & RESPONSE  ANALYSERS
— Q METERS & BRIDGES

msmuneu'rs

Please address enquiries to MARCONI] INSTRUMENTS LTD. at your nearest dfficet

London and the South * Mrdlands North’;
Marconl House, Strand; London, W.C.2 Marconl. House, 24 The Parsde, Leamington Spa 23/25 Scation Square, Harrogate
Telephone : COVent Garden 1234 Telephone : 1408 Teleghone ¢ 67455

Export Department ; Marconl Instruments Ltd, St. Albans, Herts. Telephone : St. Albans 4361 N
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......and now
A 4 SPEAKER SYSTEM FROM WHARFEDALE

speakers.

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 W4

With independent mid-range and treble controls
to facilitate stereo operation with different

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 cfs,
as shown by the waveform at 4 watts input.

Waveform of output at 30 ¢fs
with 4 watts input

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”7
Price £39 .10 , 0 tax free

Descriptive folder on all 3 models avallable free on request.

Telephone : Idle 1235/6.  Telegrams:: < Wharfdel,’ Idle, Bradford IDLE BRADFORD YORKS |

Specification of the W4

Size 35in. x 2din. x 12in. Weight 651b. complete.
Impedance I5 ohms.

Max. input 15 watts.

Price in whitewood 47 =5 =0,
Veneered and polished 49 =10 = 0.
Cholce of Walnut, Oak and Mahogany veneers.
Tropical model can be supplied at £2/10/- extra.

Wharfedale!

WIRELESS WORKS LTD
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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 93 x 10" x 163°. (24 x25x
42 cm.).

% Features an 83" (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 1bs. (11 kg.).

X Remote control of Brightness and Contrast.

D

For full technical details, please
write to:

PYE LIMITED, Sales Dept.,
Television Transmission
Division Cambridge

x> '
)

Jung, 1959
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| THE NEW

PICTURE

MONITOR

TYPE 2823

LIGHT
¢ COMPACT
| RELIBLE

% ...at an exceptionally 2

.
| LOW PRICE |
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AMPLIFIER

e —_ -
g

The most brilliant disc or tape recording is wasted unless it can THESE FEATURES ARE UNIQUE

s T : Infinitely-variable cut-off constant-slope filter provides the
be brilliantly reproduced. The thousands of Hi-Fi enthusiasts best adjustment for individual records or radio programmes,

who visited the 1958 Radio Show were most impressed by the High sensitivity inputs available for direct connection to tape
results achieved with the new BTH equipment. Designed by headli ﬁor pxcéoup thlhout the need for ?ddxé;onal pre-

M 3 i 1 amp. €rs. eparate low sensitivity inputs for SC Or tape
Mr.. James Moir, M.LEE., the contr9l (i allld amphi}er give also provided. Printed circuits ensure reliability and neglig-
entirely new standards of 'stereophomc or single-channe] repro- ible background noise. Output is 20 watts with very low
duction. Behind this achievement is 30 years’ BTH experience harmonic and intermodularion distortion at full power.

in building the highest quality sound reproduction equipment for Built-in compensation for disc and tape recording charac-

. s ically selected by the i e,
cinemas and public buildings. At the Festival of Britain in 1951, tff;:t;ﬁpifﬁearuzgaa;s’c& - e;&::t:u dic yﬁ; qfl e;‘;g“r;nsgvé"; 4

it was BTH who first introduced the public to stereophonic sound. 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 IT—AND YOU’LL CHOOSE BTH

BTH SOUND EQUIPMENT LTD

CROWN HOUSE, ALDWYCH, W.C.2

AS5313
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Take an outstanding amplifier... double it...and you have

the finest instrument of its kind available today

MozZzart
DOUBLE

10 WATT
STEREO
AMPLIFIER

HIGH FIDELITY IS A
SPECIALIST BUSINESS

Meticulous attention is paid to every detail.
Ezacting performance tests are carried out at
every stage. Hand-finishing is by experts, The
result is a range of instruments which are
amongthe finestavailableintheir powerrating.

Tecnico I od., Deutsche Pye G.m.b.H.,

Sydney, Australia, IVBVcrhn-Zehlendorf- ‘
est,

Pye Limited, Auckland, Roonstrasse 2,

C.I. New Zealand. Germany,

PYE LIMITED, HIGH FIDELITY

MODEL HFS20 (CHASSIS
MODEL HFS20M (CASED,
TECHNICAL SPECIFICATION PER CHANNEL

PRE AMPLIFIER

Sensitivities P.U. 7 mV. 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 + 13 db. Radio 20 to 20000 cycles +.
13 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 4t 50 cycles.
Treble: + 10 db to — 156 db at 10000 cycles. Balance: Variation of 8 db per
channel. Iluminated Push/Push on/off switch.

Selector Switch 5 Position: Tape. Radio. 78 (all 78 records). L.P.0. (Pre 1956
recordings) L.P.N. (Recordings to R.I.A.A.).

Qutput 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.

Qutput 10 watts per channel.

Distortion 0.3%; total harmonic at 9 watts.

L.F. Power Qutput 8 watts at 40 cps

Loudspeaker Impedance 4, 8, and 15 ohms (with phase reverse switch).
Damping Factor 30.

Hum and Hoise —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 cyeles. 110 V to 120 V AC 60 ¢.p.s. (Export model)

PYE HIGH FIDELITY SYSTEMS

Svenska Pye A.B. Pye Limited, ge Corporation
Landsvagen 4 g Mexico City, America,
Sundbyberg, weden, 1149 Raman Avenue,
Pye (Canada) Ltd., Highland Park,
Pye (Ireland) Lid., Northline Road, New Jersey, U.S.A;
Dublin, Toronto.

DIVISION, FAIRVIEW ROAD, LONDON, S.W.Ilé
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Now - PTFE
insulated

Instrument
Wire

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 :

m Stable at all temperatures from -75°C to 4-250°C

m High dielectric strength

m Low dielectric constant

Conforming to Sections B & C
of Specification EL1930, M.O.S: (Air)

m High resistance to corrosives and solvents

» Non-chafing and self-lubricating

m Availablein 11 colours

u 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.

Send your enquiry to:

SIEMENS EDISON SWAN LIMITED 4n AEJ Company
PTFE SECTION (PD17)

155 Charing Cross Road, London WC2

Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London

CRC £7/17
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TELCON METALS
AND THE DE HAVILLAND
FIRESTREAK

We are proud to be associated with DE HAVILLAND PROPELLERS LTD., in the manufacture of the FIRE-
STREAX guided missile. The majority of electronic assemblies used in this missile embrace compo-
nents which depend on our alloys — MUMETAL, RADIOMETAL and H.C.R.,— for their exacting operation,

Other Telcon alloys such as PERMENDUR, RHOMETAL and BERYLLIUM COPPER — Cu.Be.250 (DTD.%00)
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
Radiometal
Super Radiometal

Nickel Iron Alloys for cores
and laminations.

Rhometal

Supermendur High permeability.
Cobalt-Vanadium.

Permendur Iron Alloys with high saturation
for light-weight generators and
vibration test gear.

HCR Alioy Rectangular hysteresis Loop
Nickel-Iron Alloy for magnetic
amplifiers and reactors.

H.S. Alloy High-speed switching alloy for

computors and magnetic
amplifiers.

DUCTILE HARD MAGNETIC ALLOY

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.

Vicalloy

Most alloys are available as strip, rod, bar or wire, and enquiries
are invited for ultra-thin magnetic materials for high frequency
applications. A.1.D., A.R.B., 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

JunE, 1959
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Are you using 5.5.B7

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

ﬂa[gm

E NG N EER
Telephone. Bracknell 941

R ACAL

Western Road, Bracknell, Berkshire.
N. ENGLAND AGENT:

Brief details of the TRA.55
Radio telephone.

Frequency Channels:
Channels | & 2—3 to 6 Mc/s.
Channels 3 & 4—6 to 12 Mc/s.
(Channel 4 can be supplied as 7°5
to I5 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  40/60c/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.

57

Telegrams/Cables :

I M1 TED

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.

RACAL BRACKNELL BERKS
Farnell Instruments, Ltd.,, Wetherby Industrial Estate, York Road, Wetherby, Yorks. Tel: Wetherby 2544

@
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... d NEW
approach
to hetter
listening

The COLAUDIO

provides a new incentive

to listening, creates a new real-

Ak (DATA ism in reproduced sound, adds a new

NOMINAL SIZE 15° .

PEAK POWER HANDLING beauty to music and the finer nuances of
CAPACITY 25 watts

FRISEREOILIDIAMETER E speech. Combining a 15 in. direct radiator bass loud-

TOTAL FLUX 290,000 Maxwells

oIl e speaker with two direct radiator, pressure-type high fre-

BASS RESONANCE 35¢c/s

MPEDANCE AT 400 ¢/s 15 ohms

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

CELESTION  \ oo oo
COLAUDIO

Rola Celestion Led. THAMES DITTON, SURREY, ENGLAND. Telephone: Emberbrook 3402/6
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F_OR THE FIRST TIME IN BRITAIN

HIGH GRADE RESISTORS AT LOW COST

FIG. I. DERATING CURVE

100
A new Dubilier process makes available to the design ?g
engineer a power wire-wound resistor possessing high- §
grade characteristics which costs no more than an :E 80
equivalent standard type. The resistance wire is s
uniformly wound on a silicone-processed fibre-glass A
core which is then sealed into a ceramic housing. The g 69
result is a remarkably stable resistor which is com- 8
pletely insulated except for the connecting wires. < ©

20 40 60 80 100 120

AMBIENT TEMPERATURE - DEGREES CENTIGRADE
FiG. 2. TEMPERATURE RISE/LOAD

PERFORMANCE UNDER OPERATING 250
CONDITIONS K3
Q
2
3% Resistance change less than 59 after 100 hours at g 200
40°C. ambient temperature and 95 %, relative humidity. O
?
% Resistance change less than 2% after three times § 150
normal load for 5 seconds. O.
L
% Resistance change less than 59 after 500 hours at g loo
full load in 25°C. ambient temperature. g
®
% Resistance change less than 1% and no physical g 0
effects due to soldering. §
0
0 20 40 60 80 100 120
PERCENTAGE OF RATED LOAD
MAXIMUM TEMPERATURE COEFFICIENT
BETWEEN — 55 and 1275°C. IRIEE e i AL
TYPE 0.05%7/°C. 0.03%/°C, Wattage 5.0 7.0 10.0
Min. Value 0.5Q 0.5Q 1.0Q
PW5 0.5Q to 2.5Q 2.5Q to 2.0kQ Max. Value 2.0kQ 6.5kQ 10kQ
PW7 0.5Q to 8.0Q 8.0Q2 to 6.5kQ Length %,, | 25/64” |§”
PWI0 1.0Q to 10Q 1002 to 10kQ WIidth and height of all three types are §” and !'[3,” respectively.
D@ E & E E m Catalogue R15A available on request.
DUBILIER CONDENSER CO. (1925) LTD +  DUCON WORKS =+  VICTORIA ROAD + NORTH ACTON -  LONDON W.3
TELEPHONB: ACORN 2241 TELEGRAMS : HIVOLTCON WESPHONE LONDON

DN 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 | inch diameter. * Standard B9A
valveholder mounting. * Nylon loaded PF.
mouldings. * Cadmium plated or gold pins
and contacts.

ELECTRONIC

TC2

B9A E.H.T.

VALVEHOLDERS
BM9,/UV

cover no. 9

BM9/PS
Polythene Shrouded B9A. Valveholder

for Television E.H.T. Rectifiers. cover no. 11

Send for full details to:— The McMurdo Instrument Co. Ltd.,
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VOLTAGE
SELECTORS

i,

N

.\\1 '.I r: I

14 WAY B279001

" i ,“&m .
\ \:\\\ \\\\v:j‘“:l\v\\\\\\“\‘
\ | \'\\\\\\\\\\\\\\\\

W

BLACK P.F. MOULDING 6 WAY XVS/6
NYLON LOADED P.F. MOULDING

COMPONENTS

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

ELAC

110°
Scanning
Coil

Q)
This latest ELAC deflection unit incorporates the new E\E'Ac
MULLARD Ferroxcube core Type FX 1981, enabling a “ pull i
back ” of 4 mm to be achieved without loss of sensitivity.

Line inductances of 5 to 30 mH with ; 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.

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, London, N.15,
Tel: TOT 0505.
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TRANSFORMERS

All for 220/250 V. Input, Other Supply Voltages as required
CONTINUOUS RATING, Shor! Rating Transformors aiso available

Each of the eight Transformers below:—
£6/10/-
OUTPUTS: 10 V. 1,000 Amps. £59
12V. 40 Amps. :g x. 5;.531 :mps. £38
5 mps. £48
6-12-18-24-30 V. 12 Amps. 9 V. 900 Amps. £49
5 V. 80 Amps. 12 V. 1,000 Amps. £64
18 V. 30 Amps. 15 V. 1,000 Amps. £75
110-120 V. 4 Amps. 20 V. 800 Amps. £80
S5 V. 12 Amps. 10 V. 300 Amps. £28
4 V. 100 Amps.
6.3V. I8 Amps.or 12.6 V. 9 Amps.
S5V. 140 A . €8 Id 0
s Ve METAL RECTIFIERS
AMPS.  ceune. £1210 0] 4V. 5000 Amps.£100 0 0 Selenfum Metal Rec. s
4OV, 25 Amon £13 15 0| 2V~ 10.000 Amps. £98 0 0 w
g ps. tifiers. Half wave, Full '-
5 V. 300 A €15 0 0 3.5V.,20,000Amps.£127 0 0
- mps. 2V., 30,000Amps.£130 0 O | wave, Single or Three-
6-12V.50 Amps. €8 10 O f |0V, 2,000 Amps.£003 0 O | phase. Any combination
12 V. 60 Amps. £10 0 0 from 3 Amps. to 5,000 N
I2V. 100 Amps. €15 10 0 Amps.
50 V. 60 Amps. £21 0 0
110 V. Centre Tapped 55 V. 25 Amps ... £26 0 0
10-15-25 V. 100 Amps. ... £6 0 0 TRANSFORMERS
6-8-10-18-24 V. 100 Amps. .£28 0 0 WITH
SWITCHED
TAP CONTROL
Available with one
or more Switches,
Ammeters, Fuses,etc
TRANSFORMERS
VOLTAG S
E = INFINITELY
REGULATING HIGH VOLTAGE VARIABLE
TRANSFORMERS CONTROL OF
TRANSFORMERS | coNTROL
£16 1450 V. 300 mA. €8 10 0 | Combinations of Transformer with attached Variac for
Input 230/240 V. Output 50 V. to 250 V. In 16 steps | 3 kV.2mA. ... £4 0 0 | very fine control.
of 1.5 V. at 25§ Amps. These are Auto Transformers I0OkV.23mA. ... €9 0 0
with @Quick Make-and-Break Tapping Switches. | 4 kV.2.5 mA. £ 0 0 MANY OTHER STOCK TRANSFORMERS

RECTIFIER SETS

All for 200/250 V. A.C.
{Other supply Yoltages

ON LOAD.
INPUT 240 V.
OUTPUT 0/240 V.

( available)
Rectifier Sets with D.C. Output Contro'
by internal taps. Rectifier Sets with Control of D.C.
D.C. Volts ON LOAD are stated. Output by Tap Switches. Fitted with
110/120 V. D.C., 10 Amps. 9 0 0 Fuses. D.C. Volts ON LOAD are stated.
200/250 V. D.C., {0 Amps. ... £36 0 0 12/25 V. D.C., 12 Amps 510
200/250 V. D.C., I8 Amps. ... £46 0 0O 12/25 V. D.C., 20 Amps.
35/38 V. D.C., 50 Amps. .. £40 0 O 110/120 V. D.C., 25 Amps. ...
34 V. D.C., 10 Amps. £2 0 0 15Vv.D.C.,5 Amps., Meter and
1,200 V. D.C., 200 mA £18 0 0 Internal Rheo, ............... 10 0
60 V. D.C., 5 Amps. ... ..£2 0 0 6,3 V.D.C., 13 Amps. and 220
2007250 V. D.C., ;.5 Amps. ... £32 0 0 Vo IO mA. coveniiireinenns £18 10 0
6.3 V. D.C. 13 Amps. and 220 fitted Ammeters and Voltmeters, per meter £2 10 0
V.D.C., VIO mA, ..., £lB 10 0 Built-in Rheoastats ........cccccveeiirenoiraennnans £3 0 O
VOLTAGE REGULATING |RECTIFIER SETS
TRANSFORMERS 350/440 V. 3 Phase input

Covering the range from zero Volts to supply
Volts in 64 steps. This is achieved by switching

12 V. 210 Amps. or 24 V. {0

Amps.
35/38 V. D.C., 50 Amps. ..

SPECIFIC ENQUIRIES

INPUT 420 V.
OUTPUT 0/420 V.

and

Change per SteP. Change per Step, are invited for Transformers
3;8%/. (1.6%) 6.5V. (1.6%) Rectiflers.
40 Amps. 40 Amps.  ......... £68 We spacialise in
60 Amps. 60 Amps.  ......... £83 HEAVY CURRENT
80 Amps. 80 Amps.  ......... £100 EQUIPMENT
HARMSWORTH, TOWNLEY & CO.

2 JORDAN STREET, MANCHESTER 15.

CENTRAL 5069
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THE tool for Electronic Circuits
also by

ADCOLR

( Regd. Trade 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 3T.
LONDON, S.w.4

Telephones ;—
MACaulay 4272 and 3101

r_imq '
OHYTENT Wi Ny

Lt FL TR
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REMOTE
CONTROL

Some people aim
for the moon...
we aim to solve
your problems

concerning
REMOTE
CONTROL

or POWER
TRANSMISSION

® Our engineering
staff will welcome
the opportunity of
co-operating with you.

FIRST NAME IN
FLEXIBLE SHAFTS

THE S. S. WHITE DENTAL
MFG. CO. (G.B.) LTD.
// INDUSTRIAL DIVISION j

@ Britannia Works,
St. Pancras Way, London,
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Waveform monitoring
at extremely low cost

with the ICPI

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.

Abridged data

Vh = 6.3V
Vh-k (pk) = --250V max.
Val4+a3 = 350V min.
95
S — v
y Va3 e
110
S e v
4 Vas ™™

ETEL| cathode Ray Tubes

ELECTRONIC TUBES LIMITED

Kingsmead Works - High Wycombe - Bucks : Telephone High Wy-'combe 2020
@ ETL3a

D
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Hedifon

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.13
Twinplex Frequency Shift Combiner

Two Tone Keyer|Converter

Dual Diversity
Frequency Shift Converter

Frequency Shift Keyer
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COVERING
ANY
OPERATIONAL
REQUIREMENT

GK.188
: = Linear Frequency Shift
4 . Keyer

AFS.12 ! R.145

Twinplex v High Stability
Frequency Shift &  Communications
Converter Receiver

R.151
Frequency Shift Converter 6 Spot Frequency H.F. Receiver



68 WiIRELESS WORLD JuNg, 1959

P A PR S ol P
! ; ) ; = i

N § E make a w_hk{range of

H d : ¥ i ] { S
B G 2 Y 6 ) lo ) 2

mA D

SOLRCE

VORI VINIATURE
TRANSFORMIERS BEB
AND ELECTRONIG
COMPONENTS

P

1

I3

54 M

g i A ! : ’ .?“"'w - ! ' T
= 40} o ; : ; e T i
The miniat omponen #1 the big technical background

pomomm

Sole Manufacturers and Exporters:

ARDENTE ACOUSTIC LABORATORIES LTD.

8-12 MINERVA ROAD, NORTH ACTON, LONDON, NWI0Q Telephone: ELGar 3923
Suppliers of components and hearing aids to the Government and manufacturers all over the world

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 £13/17/6 plus £4/12/6 P.T. or Chassis
only assembled and aligned at £12/15/-. plus £4/5/- P.T.

HOME CONSTRUCTOR CHASSIS SERVICE

Our Chassis are made with new 16 ““20 Watt” Amplifier, Chassis, Base Plate, Transformer
s.w.2. heavy duty bright aluminium. Front Panels in 19 s.w.g. Steel Ccvers Adarticn Flate and Screws. . 68/6
with attractive Hammered Gold finish and clearly marked with neat ‘“20 Watt” Pre-Amplifier Chassis.................... 25/—
control positions; all finishes and construction are made to enable Tare Reccrder ““ Type A” and “‘B” Pre-Amplifier Chassis, ea. 31/6
constructors to match one unit with another. 7 Wart AC/DC Chassis ccmplete with paxolin and bracket 20/—
Mullard Chassis: Ncte: Transformer holes are not punched in chassis excepting
Type ‘“C” Tape Pre-Amplifier Chassis................ 32/6 ““20 Weait” Amplifier.
Type “C > Power Pack Chassis. .. ...........ocoovu..., 11/6 Mullazd Frent Parels:
Chassis, Base Plate and Screen for ““5-10 ”and ““5-10A &B > 19/6 Tyge ‘‘C ” Tape Pre-Amp. with EM81 Escutcheon cut-out,
Type ‘“ A > Pre-Amp Chassis and Screens .............. 8/6 113in, X 4RID. ... ottt 8/~
Type “B ” Pre-Amp Chassis and Screens ... ,......... 12/6 “5-10 ” Amplifier, 15in. X 5i0.........c00iieneeniii.. 71
Complete metalwork for T.C.C. “5-10 » Printed Circuit.. 15/— Tyre ‘“ A > Pre-Amplifier, 43in. X 2%in................. 2/
3 Valve 3 Watt Amplifier Chassis............ o o JERT 10/6 Type “B > Pre-Amplifier, 103in. X 23in. .............. 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 (oept. w.w.) 357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX
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SILICON
ALLOY
TRANSISTOR
oC201

... a higher o version of the
recently announced 0C200

The new Mullard silicon alloy transistor OC201 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 OC201 has a low bottoming voltage and all the advantages of the
well-known OC71 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 OC201 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 OC201 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 - - . -95t0 +160°C o’ (orp)spread .. .. .. .. 20t080
Vep (PK) max. .. .. 25V Ve To=TmA, Jy=1mA) .. .. 100 mV
Vep max. (av.ord.e) ... 25V A ise fi

ic (Dk) max. ... .. 50mA verage noise figure ... 6dB

Ic max. ... ... 50mA I'pb’ 125 ohms.

= Mullard |

MULLARD LIMITED - SEMICONDUCTOR DIVISION
MULLARD HOUSE : TORRINGTON PLACE
LONDON ¢« W.C.1 - TELEPHONE: LANGHAM 6633

semiconductor
division
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AUTOMAT

RECTIFIERS

High-Stability

TRANSFORMERS

D.C. EQUIPMENT

WIRELESS WORLD JunE, 1959

- SWINTON 4242/4

TEL

MANCHESTER

vy
w
(2 4
(SF]
2
S
TY]
(@]

SPEEDY
SWINTON

i
H
:
3

Send now for your copy of Technical Bulletin 58/1

MOORSIDE

AUTOMAT

Issued by Northworks Ltd

STEREO SOUND
SUPREME BY

Lonnoissenr

THE RESULT OF FOUR
YEARS’ PROGRESSIVE
DEVELOPMENT

THE STEREO
PICKUP

for playing 45/45 records.
Miniature ceramic e with
replaceable diamon stylus.
Constant velocity output ap-
proximately 20mV from each
channel. Frequency range 20 to
16,000 cycles. Channel separa-
tion 20/25 dbs.

(Clglyi_plete as illus.) £9 plus £3/4/1

Head only £5/10/- 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 dise, radio and compensated

tape.
Uflra 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 334, 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 fu‘ﬂ range of connectors from 2
to 33 way, proven In use by the
electronic industries of the world

E@ 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: § 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 Northern Stockists

Messrs. BERRY'S RADIO Messrs. HOLIDAY AND HEMMERDINGER
25 High Holborn, tondon W.C.1 71 Ardwick Green North, Manchester 12
Holborn 623112 ARDwick 6366-8

Electronic Components

WEEDON ROAD INDUSTRIAL ESTATE NORTHAMPTON
Telephone Northampton 2467 & 1873  *  Telegrams “ELCOM™ Northampton

71
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7<
MAGNE
mu ngf’ pERMANENT
 SINTE

Inthis 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.

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

AUTUMATIB cn"_ WIND[NG M AEH'NE TYPE A1/1 (25/50 8.W.8) TYPE A1/X (19/465.W.6)

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 leafler giving a full techmical specification on request.

Kolgc“uc pr 73 UXBRIDGE ROAD, EALING, LONDON, W.5 EAling 8322
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Elliott Brothers
use ﬂﬂ/ﬁv/\v/\\/\P

Patchcord Programming System
and Taper Technique

CLILLTE L)

bl
ﬂﬂ'm;a

Rear view showing harness em
ploying Taper Pin Connection.

and

s

-
-

g
-
K\

“FIMAC'' Computer at present in
use in the Aviation Division of
Elliott Brothers (London)
Limited, Boreham Wood.

FiMaC

\®J
\ %“’\‘
= <©© & (Paditia
Cront view of Programme Boards. PR?\' ??\,\ ?Q} C:‘@(,P* S
o )3 <
Photographs by courtesy of \(}S’$ \NQ} \’\P&\‘ G\o\ & \‘\P*‘A\
Paneflit Ltd., Member of the oV \0 & P\ ‘A(r,c'
Elliott Automation Group. » | 4 » >

x WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.
London Sales Office: Dept. 15, 60 Kingly Street, W.1. Telephone: REGent 2517-8 and 3681-2-3

Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND
TRADE MARK * 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.
Speclalists in TROPICAL FINISHES.
Guaranteed to full A.L.D.

and 1e.M.E. standards.

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

(Estabtished 1935)

We oifer only first-class material at the most attractive prices and with prompt delivery.
Careful packing. Satisfaction assured. Prices neit,

SHORT IN’I‘ERVAL TIME SWITCHES (8mith’s) spring driven. Closed circait period
from 1 to 16 15-amp. (250 v, A.C) switching. 2in.
dia., 23n. long Not calibrated. Limited supply at only 17/6 each {despatch 1/8).
T.C. AMMETERS (for Miilivoltmeters). 8upplied with external thermo-couple or
deflection of 0/30 amps. R.F. Basic movement is 0/6 Millivolts f.s.d. 3}in. flash panel
mount, 17/6 (des. 1/6).
BLINKER SWITCHES or car B.& L. indleators. Compact units or one-hole dash
mount. Blinking period up to 15 seconds each sctting with automatic ** off." Single
lwitcb-.(\irm control for either R. or L. Preclslon made, brand new, remarkable value
10/6 (des. 1/).

H DUTY AIR CONDITIONING FANS (Woods, G.E.C.). The highly efficlent
Aemioll two-stage Fans, each fitted with two capacitorfinduction Motors, 220/250 v.
50 c. 1 ph. and two 12in. dlameter 7-bladed impellers, 2,800 r.p.m. The whole unit
contained in cytindrical housing 28in. long by 15in. dia. Duty 1,100 C.F.M. (free air)
400 C.F.M. at 3ln. W.G. These remarkable units are listed at approx. £75 each. Wa
have a limited supply, new and perfeet, at cnly £25 each (despatch U.K.—mainland

20/-).
SYNCHRONOUS TIME SWITCHES (3angamo). For accurate pre-set switohing
operations on 200/230 v. 50 c¢. Providing up to 3 on-off operations per 24 hours,
with day-omitting device (use optional). Capacity 20 a. m.ps. Apart from imdus-
trial uecs these are eminently suitable for tape recorders, radlo, immersion heaters,
fires, ebcv 2Clompa,ctaly housed 4in. dia. 3}Iin. deep. With full instroctions, £5/8/6
{despa ).
G-VOL’I‘ MOTORS (ex Ford car heatcr blowers). 3In. long, 2¢in. dia. Bhaft proj.
{ln. Vegv quiet running 13/6 (dea. 2/-). (Please note that ail complete blowers are
now sold)
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 volts 50 cycles. Fitted
with spindles for Hours, Minutes and 8econds hands. Central hole fixing, allowing
up to §in. thickness of dial Diameter 24in., depth behind dial only lin. WIith dust
cover, 29/6 (des. 1/6). Bets of three hands to fit, in good atyle, for 5/7in. dial, 2/@
set, for 8;10in. dial, 3/@ set.
MINIATURE AMMETERS, scaled 4-0-4 amps. D.C.—charge and discharge. Dial
14in. diameter, round flush mount, many uses include model rallways, 9/6 (des. 1/-).
SYNCHRONOUS INDUCTION MOTORS (G.E.C.) 220 x 240 v. 50 c., 1,500 r.p.m.
Body 4 x 3}n., with Lin. shait pro). WIth capacitor, §7/8 (des. 2/6).
AIR BLOWERS, fitted B.T.H. tnduction motor, 220/250 v. A.C. 2,800 r.p.m. Duty
150 CFM (free alr), 50 CFM at 1§in. W.G. Overall length 8in. Dia inlet 3}ln.. out-
let 2in. Efficient, quiet running units, very limited supply, £4/15/ (des. 8/6).
MAINS RELAYS (Magoetic Devices). 230 v. A.C. coll, with 2-pole change-over
4 amp. switching. Brand new, compact units, approx. 2}in. by 1§in. by lin. Limited
~u ly at 22/6 each (des. 1/-)

ACTOR FANS. Very well made units at much lower than normal price. 200/
250 v. A.O.. induction motor, silent runmning, no Intcrierem)e With moum.lng frame
and back grille, ready for easy installation. With & , 200 cu. o
£5/5/ . 10in. lmpeller, 240 cu. it. /min., £5/12/6. Aleo new minor model wnh 8in.
Impeller 75 cu. ft./min.,, £4/12/6 (deapabch of any one 3/-).
We invite enguiries for Elactrio Pumps, B.P,L. Measuring Instroments, Variable
Transformers—immediate delivery.

M. R. SUPPLIES, LTD. 68 New Oxford Street, London, W.C.1
(Telephone MUSeum 2958)

M.R. SUPPLIES, LTD,—

STEWART
TRANSFORMERS

FOR

Electronic
Equipment

Transmitters

Radar

Test Equipment

We cater chiefl
equipment which demands components made to

to manufacturers of electronic

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.I0 - LADbroke 2296/7
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Independent
sideband

receiver type
GFR.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 cfs.

Output — Variable up to +14dB
relative to 1mW into
600 ohms,

L |

= A PROOUCT OF

MULLARD EQUIPMENT LIMITED

A COMvaNy Ot THE MULLARD GROUP

Mullard House - Torrington Place
London, W.C.I
Tel: Langham 6633

ME206a
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PIW pia.23
20 Watt Max,
Range
1-500,000 ohms.
Date Sheet No,5
TW pta 13-

5 Watt Max.

Range
1-100,000 ohms. ﬁ
Data Sheet No.2 TT Dia 1§
5 Wate Max.
Range
1-100,000 ohms

RElIANCE

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 oa
co$mon spindle. Fully tropical and "concentric spindles type

only.

WIRELESS WORLD

Jung, 1959

foremost for Quality,

5-50,000 ohms.
Dota Sheet No.7

5-50.000 ohms.
Data Sheet No.i

Performance and

Reliability—

I Wate Max.
Range

REI.IANGE MANUFACTURING Co. (SOUTHWARK) Ltd., SUTHERLAND Rd. HIGHAM HILL, WALTHAMSTOW, LONDON, E.17

Telephone : No. (and Cables) LARkswood 3245

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unlt
{illustrated above) and 305 Power Amplifier.

% 8 watts per channel at 0.1%.
Direet from Tape Head CCIR.

low output magnetic P/U RIAA.
Distortion negligible all levels.
Spare power for Tuner.
Main Amplifier only 12 X 7 X 5in.
Separate balance control.
Elegant in black and gold.
For shelf or cabinet mounting.

305 Control Unit 18 gns, Main Amp. 20 gns. Matehing FM or
AMJFM Tuners available.
Full spectficavion from your hi=-fi dealer or

€. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE - BUCKS.

REVEVRNETSVEE

BROOKES (3 stals

mean

@ Illustrated above
are

Left:

Type G.2 Crystal
Umt/ Frequency

Typz G 1 Crystal
Unit.  Freguency
100 kefs.

(8D

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.10
Phone: GREenwich 1828 Grams: Xtals, Green, London
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A TWO-FAGED GIRGUIT!
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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

- e
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MOTEK

TAPE DECK

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

nders
@Qw‘mmc

103 Hampstead Road, London, N.W.1 Tel.: EUSton 163% |

Contractors to G.P.O. and Government Departments

JuNEg, 1959

1' 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:

I Push Button Operation, Counter, Safety

List21 gns. |  Erase Button, Pause Control, Three Speeds.

I Details on request. Patents Pending.
|
MODERN "TECENIQUES
Wedmore Street, London, N.19 Tel.: ARChway 3114

DHB/8353

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

Duici SP44 Stereo power ampli-
fier, two 4-watt outputs 12 gns.
Con:rol units avauiable for above

Dulci “* Stereo 2™ ......... 9 g
Empress Two 4-watt amphﬁer £8 00 Dulci Stereo ‘8° 22 gns.
RADIO CHASSIS

Empress 9-valve de tuxe AM/FM with two speakers .. 26 gns.

Empress 6-valve AM/FM with 10in. speaker ..... B 22 gns.

Empress FM Tuner (with magic eye) ... . 14 gns.

Empress 5-valve AM . El14 3 6
gns.

Armstrong PB 409 9-valve AM/FM 6-wntt push-pu
Stereo ‘12" AM/FM 2 x 6 watt push-puli ...
Jubilee 9-valve AM/FM push-pull .............. -
DULCI

H.3 AM/FM 3 wavebands
H.3.8 AM/FM Stereo ..........cccooennnne

H.4.PP AM/FM push-pull 4 wavebands
FuflDulci range in stock.

AUTOCHANGERS

““ BSR * UAS8 (as illustrated) is
the latest 4-speed Autochanger
fitted with Ful-Fi turnover
cartridge, £6/19/6, Stereo cart-
ridge also available, £3/9/3.

COLLARO CONQUEST £7/19/6.
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 |155/6
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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.iA-Valve Voltmeter, the Univer-
sal D.C. Meter, the Shorted Turns Detector, the L.F. Quadrature Oscillator, the Trans-
istor Tester, and the 0'S 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 and Thompson cusaes

OAKCROFT ROAD - CHESSINGTON - SURREY - Elmbridge 5252

B B ey s )

Please provide information on the Nashton................ A ol o5 . I
NAME .ot e .. POSITION |
I DEPARTMENT... ...............NAME AND ADDRESS OF COMPANY... - I
l (Just pin this coupon to a lester-headed blank and post if you are too busy to complete - we will do the rest.) I

ww

ah U CnEn R WD s DA EES was: WED VENF SR RENS SIS GBS GES SED mms ENE SED IS D GES SND SRS SN
WHG'NT74
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Sensitive Valve Voltmeter—
An audio frequency A.C.
Voltmerer providing 10 ranges
Srom 30 m.V. to 300 Volts,

£49.10.0

A.C./D.C. Valve Voltmeter—
Six A.C. ranges from 1-300
Volits f.s.d. up to 200 Mc|s and
seven D.C. ranges from 1-
1,000 Volts fs.d. at high
impedance. £59.10.0

Ohmmeter—A D.C. measur-
ing instrument reading from
10 o0hms-10,000 megohms
with a high degree of accu-
£52.10.0

Flash Tester—Designed 1o
meet the requirements of
B.S. 816:1952 and giving
meter indication of both
applied voltage and leakage
current. £26.0

1 Amp. Stabilised D.C. Power
Supply—A transistorised unit
supplying from I-13 Volis
D.C, stabilised to within0.2%
for + 10% nains veltage
variation. £40.0.0
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CUR
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.

Write for fully illus-
trated catalogue
showing all the latest
RECORDERS E(ITEIEII;?’EE)"LII\’I’D};‘Ijgg
CITY SALE & EXCHANGE LTD.
9394 FLEET STREET, LOADON, E.C.4 RECORDING. Glacly
e R e s || S€NE ON request er-
closing 3d. postage.

CITY SALE & EXCHANGE LTD

93-94 FLEET ST, LONDON, EC4  Phone: FLEt Strest 93912

Y AVAILABLE GRATIS [
ON REQUEST, UNIQUE
CALCULATOR PROVIDING
FULL RELAY
SPECIFICATIONS
A CUSTOMER PROVED

OF AlL 36 contact (Cle) Relay
TYPE S Now being used in current production
Not an experimental relay.

EDDYSTONE
COMMUNICATIONS RECE!IVER

Modei * 8404 ™ for A.C./D.C. Main:

Ths * 840A * receiver Is a gemerai purpose smodel ior professionar and amateur
communication purposes. It employs seven miniature vaives 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 followsi—

Band 1 .... 30 Mc/s to 10.5 Mefs Band 3 .... 3.8 Mc/s to 1.37 Mc/e

Q Band 2 .... 10.6 Mc/s to 3.7 Mc/s Band 4 .... 1400 Kc/s to 480 Kc/a
The tuning dial is calibrated in f to an better than 0.5%. The
:‘ Amateur bands are distinctly marked in blue and the shortwave broadcast bands

Enormous range of 3,000 in red, both on the basis of the Internationa! allocations made at the Atlantic City

P.O. Type Relays Conference. It is of interest to note that range 4 covers the 500 Kc/s (600 metres)

P 24 shipping and distress band. The recaiver works equally well off A.C. or D.C. mains

supplies (110 and 200/250 volts) and special attention has been paid to high insulation.
CONTACTS: CASH PRICE £55, or 12 monthly .ayments of £5.

300 m/A to 8 amp Carriage paid per passenger train.

Descriptive Literature of this and other models gladly forwarded

Col

The

LYY,

LS:
Up to [00,000Q2
P.O. 600 and High-

Speed Type Relays. Eddystone
7" IBuilt to Specification. el
] e iy Specialists

LARGE  STOCKS
’ OF

{, BT s < SERVICES LTD.

J 49/51, COUNTY ROAD, LIVERPOOL, 4
I Telephone: AINTREE 1445, ESTAB. 1935

T H E K ] Y s W I T c H c o M P AN Y 157, St. johns Road, Waterloo. The Cross, Ormskirk, Lancs

Enquiries to
Relay Froduction
MNunager

2 Irongate Wharf Road, Praed Street, London, W.2. PAD: 2231'2/2
Qontractors to Home and Oversens Governments and H.M. Oroun Agen’s
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The new Simet ‘“G?*’ series of medium power Silicon rectifiers s I M E l
is the first result of the recent licensing agreement between

Silicon
Rectifiers

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.

J 4
Types 1G8 to 10G4, for direct wiring or stud mounting, t 1 ¢
are available from stock or for commencement of
delivery within 14 days. Direct wiring types cover e’ ‘es
current ratings between 400 mA and 760 mA at 25°C
(260 mA at 150°C) and voltage ratings 100 to 1000

peak inverse volts; stud mounted types have increased 1 N TY P Es
current ratings in the order of 14-2 Amps.

——I I——-lzs‘ NOM
313

3-25"

? ° 070" NOM DIA. -028°DIA. -zmgm. -375"DIA.

-800° fe——— 070" NOM.

MAX.
= ] - -435” MAX. DIA,
ol - =~

; R —— & ACROSS FLATS t T

| f
No 10—32 THD. NF
OR 2BA |_

k3 I

SIMET *“ G SERIES SILIGON REGTIFIERS IN THE 1N RANGE

Peak Maximum rev. Forthe convenience of engin-
inverse | DC Output current at eers acoustomed to specifying
Type No. voltage Current (allg.) rated piv Mounting ‘Use rectifiers from the “1N?”
(volts) Amp @ °C (see * below) notation, the types Iisted
here are covered by the
1N338 100 1.0 @ 150° 2 mA @ 150° Stud  [Mag. Amp. regular “G” series range now
1N340 100 2@ 150° 1 mA @ 150° Stud  |Mag. Amp. in regular production. =~
1N342 400 2@ 150° 5 mA @ 150° Stud  |Power Supply Full details of the “G” seriee
1N440 100 30 uA @ 25° Wired |Mag. Amp. and all other Slmg,t silicon
1N441 200 75 uA @ 25° Wired |Mag. Amp. rectifiers are obta.ln.able on
1N442 300 30 @ 100° 10 pA@ 25° Wired |Mag. Amp. request. In addition, we
1N443 400 15 @ 125° 15 pA@ 25° Wired |Mag. Amp. would be pleased to include
1N444 500 175 uA @ 25° Wired |Mag. Amp. you on our mailing list to
1N445 600 20 uA@ 25° wired |Mag. Amp. receive information on all
1N530 100 30 mA@ 25° Wired |PowerSupply new types as they are intro-
1N531 200 75 pA@ 25° Wired |PowerSupply duced.
1N532 300 .30 @ 100° 10 uA @ 25° Wired |PowerSupply . ) .
1N533 400 15 @ 125° 15 pAG@ 25° Wired |Power Supply Other Simet rectifiersinclude:
1N534 500 175 A @ 25° Wired |{PowerSupply “B» SERIES
1N535 600 20 A g 25: ;\:il’;d 20we|;$upply Up to 1000 piv. 2 Amp. half-wave
1N550 100 5 uA 25 u en. Purpose 5
1N551 200 10 uA@ 2° | Stud |Gen.Purpose “D” SERIES (diffused)
1N552 300 5 @ 100° 15 uA@ 25° Stud  |Gen.Purpose W0 e BED R, B0 AT, A
1N553 400 4 @15° 25 pA@ 25° Stud Gen. Purpose
1N554 500 35 wA@ 25 Stud Gen, Purpose
T b 50 #A@ ° | Stud |Gen.Purposel  ypp pypSEY COMPANY LTD
1N560 800 25 @ 100° 15 pA @ 25° Wired |Power Supply Chemical & Metallurgical Division
1N561 1000 25 @ 100° 20 A @ 25° Wired Power Supply
Woodburcote Way
1N562 800 4 @100° 15 A @ 25° Stud Power Supply TOWCESTER - NORTHANTS
1N563 1000 4 @ 100° 20 rA @ 25° Stud Power Supply
1N1100 100 2 mA@ 150° Wired |Gen.Purpose Telephone: TOWOESTER 312-6
1N1101 200 2 MA@150° | Wired |Gen.Purposefl Telesrams: Plessey, Telox,
1N1102 300 . 2 mA @ 150° Wired |Gen.Purpose S 5T T e
1N1103 400 g 1 2 mA@150 | Wired |Gen.Purposell o~ t ST
1N1104 500 2 mA @ 150° Wired |[Gen.Purpose g
1N1105 600 2 mA @ 150° Wired |Gen.Purpose PLESSEY INTERNATIONALLTD
Ilford - Essex - England
# Maximum reverse currents indicated in milliampoires (mA) are averaged over Telephone: ILFORD 3040
one full cycle, inductive or resistive load with reotifier operating at rated ourrent. Overseas Telegrams:
Where maximum reverse ourrents are expressed in mioroamperes (11A), these are Plessinter, Telex, Ilford

measured by the direct current volt-ampere method.
SM2
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BURNE - JONES

Super90Mk.II£15 8 0
Tangential arm Tan |l
£4 4 |

Stereo cartridge in shell
withdia.st. £8 0 0

Cartridge only £7 0 0
" Sonetta

“Top C" Tweeter
£5 0 0

Alignment Protractor
7

" ¢win speaker
£16

STEREO

COME AND HEAR
THE NEWEST MODELS ON
DAILY DEMONSTRATION

GARRARD 4HF

SINGLE RECORD PLAYER

FULL RANGES

"PARTRID A high quality Single Record Player fitted
PR e with the latest TPA 12 Pickup arm using the
GILSON M.P.M. 4 Moulding which will take almost
and all present-day pickup cartridges.
WODEN | wiTH GC8 CRYSTAL PICKUP £18 9 8
U] WITH GCI0 STEREOPHONIC
STOCK PICKUP ..iieiiiiiiciecennieee £1819 0

“Q-MAxII
CHASSIS
CUTTERS

The easiest and quickest way of cutting holes in
SHEET METAL.

LIST OF SIZES AND PRICES ON APPLICATION.

)

PLUGS and SOCKETS

2, 4, 6, 8, 12, I8, (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.

ERR

25 HIGH HOLBORN, LONDON, W.C.I

Telephone : HOLborn 6231-2
(OPPOSITE CHANCERY LANE)

ROUND,
and RECTANGULAR

SQUARE

SOLE LONDON
DISTRIBUTORS OF

ELCOM

MINJIATURE MULTI-WAY

9

Build your own
HI-FI!is

Atlast'As eciallysel-
ected and designed
Hi-Fi Sound Installa- .
tion for your home at
really reasonable cost!

Post coupon now for full details, without any obligation. Easy terms

RADIOSTRUCTOR

L...._Bntam s Leading Radio Training Orgamsation.._..l

]AL

Replacements for

a -‘
Ipsophone: TIDeway 8668

(Al Night Order-taking
Service)

YOUR TV COMPONENTS

rom

You save because you as- Ace Over. 6,000 Time Base com-

sefr“rﬂgl evirycmngtyo%r- AAI:a " ponents in stock including many

8e. ollowing our step by mbassador — o

T T A SR Areds out-of-production components

s Armstrong and many replacements of our

you build and are able to B‘:zi::r own manufacture in which we

service and main n 4

e I all Besthoven have determm;d the cause of

FE T e e f Bush fault and rectified this in the
an e rilled w (] o

f}rlxiishhed l!rxvl‘sn‘umeut go'}z"n‘\%ii:n %&W design.

whic! ng you an

entirely new experience Cossor Outf customers will benefit from

{n the enjoyment of £ Decca the faster service you will give

souns O previous s

or experience is needed. Elit:f;ant them, You, too, will save time and

trouble when ordering all your re-

available. English Eloctric .
Equipment includes:— Luxury Cabinets - Top Quality Ferguson placemer ts from this one source.
Am}gliﬂer sultable for stereo or non-stereo reproduction Ferranti
VHE/FM Racio Units - Record Player ' Tape Recorder G.EC. SAME DAY DESPATCH ON ORDERS
Hi-Fi Speaker System. G'_'l"ﬁ';/ RECEIVED BEFORE 3 P.M.
BROCHURE — POST TODAY gty "ois
Kolsl‘.er-Prandes Please apply on “trade- Vidor
Marconiphone headed”” paper for special Valradio
To: RADIOSTRUCTOR, Degt. H.36, 46 Market Place, Reading, Berks. Masteradio W.W. pre-paid order forms Ulera
Please send Brochure witi,out obligation to ; McMichael Stella
Murphy Pam S.R.M
Name . BLOCK Pato Scott Philco Sobell
A rens CAPS, Philips  Pilot .G.D.
i PLEASE Portadyne Pye Regentone
(B0 ey MO £559) Projection Raymond
We do not employ representatives

lacemend

138 L.ewisham Way, New Oross, S.E.14
Telephone; TIDeway 6666
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® HOME AND EXPORT ENQUIRIES
WELCOMED AT ALL TIMES

® 110 VOLT ITEMS AVAILABLE
% RECORDERS

Vortexion W.V.A. ............ £93 13 0 3267
Vortexion W.V B, £110 3 0 $315
Brenell Mk. V ...... 64 gns. 3192
Ferrograph 4AN 81 gns. $243
Ferrograph 4AH 86 gns. $258
Ferrograph 66N ...... 84 gns. $252
Grundig TK20 with Mic, 52 gns. 3156
Grundig TK30 ... 72 gns. $216
Telefunken KL85K 79 gns. $237
Philips 8108G - 62 gns. $196
Philips EL3527 . 39 gns. $87

Stuzzi Transistor ... 69 gns. $207

% STEREO DECKS

Ferrograph Stereo-Ad 30 gns. $90

Ferrograph 88 ... 105 gns. $315
Ferrograph 4 S/N... . 89 gns. $267
Brenell Stereo Deck ......... £33 16 0 slol
Y STANDARD DECKS

Wearite 3A ... £35 0 ©0 8100
Wearite 38 . .£40 0 0 $ll4
Brenell .... . 28 gns. $84
Truvox .. . 26 gns. $78
Collaro Mk. v £25 0 0 $7M2

Microphones by Lustraphone, Reslo, Acos,
Simon Sound, Geloso, etc.

% TAPES BY ALL LEADING MAKERS

EVERYTHING FOR RADIO, RECORD & TAPE

MUDERN ELECTRIC

© PROMPT DESPATCH SERVICE | * SPEAKER SYSTEMS

Quad Electrostatic ............ £52 0 0
Wharfedale SFB/3 10 0
V¥harfedale PS o 0o o
Wharfedale Golden 10 ...... £8 14 I}
Wharfedale Super 3 £6 19 11
Tannoy |2in, Dual . £30 15 0
Tannoy (5in. Dual . £37 10 0
Vitavox DU/I20 .. £19 10 0
WB, 1016 .. £8 0 0
WB. 1012 ... £4 19 9
Goodmans Tri Axiette £25 0 0
Goodmans 300 £il 5 9
Goodmans 400 £16 17 0
Goodmans 15/4 £53 11 0
Goodmans 1B3 £59 17 ©
Philips Dual Cone . £10 10 0
Kelly Ribbon Mk. Il 0
B. J. Tweeter complete £5 5 0
WB. i016 £8 0 0
C.Q. Senior £18 7 6
% MOTORS AND PICK UPS
Lenco GL60 Trans. Unit ... £28 19 8
Lenco GL58/R & Stereo

P.U. . £29 I:O’
Garrard 4HF/Stereo P.U. ... £19 17 7
Garrard TA/Mk. Il ... £9 15 8
Connoisseur Motor £28 6 3
Philips P.U
Goldring 600 -

Goldring 580
Garrard Arm and P.U, ... £14 3 3

ORTOFON, LEAK, CONNOISSEUR, COLLARO, etc.
Also available Garrard Coliaro and BSR Auto-

changers with stereo or mono pick-ups.

(RETAIL)
L1D.

We carry extensive and up-to-dat i
nents and accessories by Britain's leading makers.
dealt with by return

164 CHARING CROSS ROAD, LONDON, W.C.2

(3 shops from Tottenham Court Road Station Underground)
Cables: MODCHAREX, LONDON,

Tel.: TEM 7587 & COV 1703.

r AMPLIFIERS & TUNEKS
STEREO

Quad H-Control Unit
Quad Il Amplifier ......
Leak Stereo 20 Amp.
Leak Point One Pre-Amp. ... €21

Avantic SPA Il . £29
Pamphonic 3000 ... . £31 10 ©
Rogers Control Unit £18 10 ©
C.Q. Twin Four ... 21 gns.
Jason J.2/10 Mk. W £37 10 0
Pilot SHF.I5 ....... 32 gns.
Dulei DPA/10/2 .e. 24 gns,
(SINGLE CHAN NEL)

Leak TLI2 Plus
Quad Il Amplifier
Quad Control Unit
Rogers Cadet .
Rogers Junior .
Rogers Pre-Amp.
Rogers Switched FM
Quad FM Tuner
Chapman AM/FM
Jason JTV Tuner
Dulei AM/FM
% STEREO PICK- UPS
Ortofon Head A
Ortofon Arm . 0
Decca .£22 0
Elac Stereo twin Cartrudge £19 17
9
3
8

Ronette
Ronette DC284
B.). with arm .
Tannoy

$39

Recent P/Tax reductions received too late to show

here are passed on in all cases.
stocks of

compo-
Enquiries

Bullers ceramics

FOR INDUSTRY

High quality material and dimen-
sional precision are attributes of
Bullers die-pressed products.
Prompt delivery at competitive
prices.

We specialise in the manufacture of—PORCELAIN

for general insulation

REFRACTORIES

for high-temperature insulation

FREQUELEX

for high-frequency insulation

PERMALEX & TEMPLEX

for capacitors

BULLERS LIMITED

MILTON - STOKE-ON-TRENT - STAFFS

Phone: Stoke-on-Trent 54321 (S lines)

Ironworks : TIPTON, STAFFS
Phone : Tipton 1691

* Telegrams & Cables: Bullers, Stoke-on-Trent
London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
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

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 (£19/12/6)
existing system to stereo. As a complete stereo
Amplifier the price is £29/10/-, providing
12 watts push-pull high fidelity output with
inputs for stereo and monaural reproduction
from pick-up, tape and radio.

to convert your

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

e o el o PG Metces dost:  A.10 Mk. I POWER
AMPLIFIER £21.10.0

triodes.

e e e e | T oty GG i (R0 e
] rank of high fidelity amplifiers, is
I ideal for use with the PCU27. Use

Post this coupon or write for descriptive literature and details
of Home Trial facilities, Hire Purchase Terms and Guarantee

or call at our Holloway Showroom for full, unhurried demon- two A.10 Mk, II Amplifiers for

stration and professional advice on your installation. Open 2
o stereo or one for monaural with the
9-6 weekdays and 9-5 Sarurdays. I facility of subsequent conversion to
stereo by adding the second
NAME .\ttt I Ampuﬁe,s If 2 monaural system is
required both now and i
ADDRESS ....0ooentnieeeeee e | e e Tiithe iy

l %e wledlll:knlown Armstrong Control
nit . II (illustrated here, price
.................................................. - WIA | £10/10/) should be used.

= B An impertant book on the design
[59 - of transistorised systems

-y

= PRINCIPLES
B~ OF TRANSISTOR
CIRCUITS

by S. W. Amos B. Sc. (Hons). AM.LE.E.

s

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. met by post 21s. 11d. 167 pages

from leading booksellers

Published for « Wireless World > by
1liffe & Sons Ltd., Dorset House, Stamford St.. London S.E.1

Hlustrated
are

W’ Radiospares components

delivered absolutely “by return™ |
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\ Foreme it any Gptere

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.

TWO NEW LINES

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.

UNIVERSAL HANDSET

Moulded in Propionate—one of the
toughest plastic materlals 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 avallable. 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;
Details of all S. G. Brown Headsets with Throat Microphone; Transmitter Insets; Receiver Insets;
products sent on request. Hospital Headphones and Pillowphones; High Fidelity Headphones.

SHAKESPEARE STREET e WATFORD e HERTS

LTD.

Telephone: Watford 27241

I : 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
b very rapid heating and rapid connec-

Small illustration features
insulator actual size.

tion for two or more wires whieh

may be simply laid in the groove,

% it's reliable if it's made by
Jacksons

or clenched before soldering.

REGISTERED DESIGN PATENT PENDING

PRECISION BUILT COMPONENTS
KINGSWAY—WADDON, SURREY.
Phone: Croydon 2754-5. ’Grams: Walfico, Seuphone, London.

JZ{? CKSON
ALY

(LONDON)
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The l

Superspeed

Soldering Iron

heats up from cold
in [ seconds

Designed on an entirely

Length, 107;
new principle, this light- weight, 3} ozs.

weight, versatile iron is For best results

eminently suitable for with this iron

soldering operations in the use ENTHOVEN
radio, television, electronic A SUPERSPEED ]
industries. For test bench and ALUMINIUM ‘

and maintenance work it is
RED SOLDER

by far the most efficient and ¢o §

economical soldering

iron ever designed.

Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off—thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

Can be used on 2.5 to 6.3 volt
supply (4 voit transformer
normally supplied) or from a
car battery.

More powerful than conventional
150-watt irons; equally suitable
for light wiring work or

heavy soldering on

chassis.

Simple to operate; ideal for
precision work,

Requires minimom main-
tenance—at negligible cost;
shows lowest operating
costs over a period.

o & 3k

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

WIRELESS WORLD

JUNE; 195y

where to get

CRYSTAL
TURNOVER
CARTRIDGES

£1.10 O Plus9/7P.T.
Stereo £2.10 0 Plus 16/-P.T

we have them!

There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-b
equipment and a Ful-Fi for the average low gain
amplifier All give the fullest range and finest tone
obtainable from any player. Ful-Fi cartridges and
sapphire needles are standard fittings on every
MONARCH and that’s high praise indeed.

FUL-FI CARTRIDGES CAN BE FITTED INTO
ALL STANDARD PICK-UP ARMS,

N.B. Maxntam the rtandard of your FuI-Ft—-aIway: buy B.S.R
Ful-Fi rep d Type now

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 iighting plants. (Prices accord-

ing to instrument,)
INPUTS . ENTREES . ENTRADAS
6, 12, 24, 32, 60. 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 £3/18/-—for Small Motors,

From £12/15/~ 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 Aireraft Industry.

Les rapports destinés aux chefs de service doivent étre rédigés d'una
1agon bien concise—dictez tes donc dans votre voiture!

Les convertisseurs C.C./C.A ‘' VALRADIO " consentent l2 mobilité dux
machine: & dicter et aux enregistreurs sur bandes,

lls peuvent également &tre utilisés pour changeurs de dis ues, appareils
combinés, électrophones, téléviseurs etc. partant d'installations d’élec-
tricité parriculiéres.

Las relaciones destinadas a os refes tienen que redactarse de modo muy
conciso—dictenlas en el coche!

Los inversores CC./IC.A " VALRADIO ” les prestan movilidad a las
maquinas de dictar y a 'os grabadores de cinta.

También peuden utilizarse para cambiadores de discos radio-combinados
gramé onos eléctricos aparatos de televisidn etc, aprovechando las in-
stalaciones eléctricas orivadas

Specialists in converters since 1937, VALRADIO LIMITED.
BROWELLS LANE ‘- FELTHAM - MIDDX. Phone: Feltham 4242/4837
OVERSEAS ENQUIRIES TO:— ODEMANDES D’OUTRE-MER A:—
TODA INFORMACION DE EXPORTACION HA DE PELIRSE Ai—
E.M.l. SUPPLIES LTD. - HAYES, * MIDDLESEX, < ENGLAND
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Model
NE -Taylormeter 100aA

SUPER-SENSITIVE ! ! UNIQUE!!
WORLD’S FOREMOST !!

100,000 o0.p.vV.

OUTSTANDING FEATURES:

Sensitivity 100,000 o.p.v. D.C,, 5,000 o.p.v. A.C.
Current readmgs from 0.2 mxcroamps—lO amps. D.C. (10:A,
50uA, 250uA, 1lmA, 100 mA, 1 Amp, 10 Amps).
D.C. Volt readings from lOmV—Z,SOOV (25kV by probe)
0.5, 2.5, 10, 25, 100, 250, 1,000, 2,500).
A.C. Volt readmgs from 0—2,500V.
(10, 25, 100, 250, 1,000, ,500)
Ohms fmm 0-—200 megohms in 4 ranges (self-contained). SOV O.C.4
5 Dzcibel Ranges.
S Output Ranges, Many other advantages. TERD O
Accuracy 2% D.C. 3% A.C. 5% Ohms. 2500 “yu(‘ﬂ
Sin. Mirror Scale meter. - loav Y
Automatic Mechanical Cut-out protects against overloads. 250 ' S_
Reverse Polantg facility. o) .

Robust and suitable for everyday use. T 0w s /oA

*
METER B L ]
00¥AL,
‘000“ OPEN

AMP ou
HIRE PURCHASE OR CREDIT SALE TERMS AVAILABLE Ty :'(‘{:wo-

xi00 0%

LIST PRICE £31 .1 0.0

Write for full details and free catalogue

{ TAYLOR ELECTRICAL INSTRUMENTS LTD.

MONTROSE AVENUE SLOUGH - BUCKS Telephone - Slough 21381

Sewezzt, 1o Cold Cathode Tubes
RSB

for the most modern electronic

switching and control systems

o ——————*exn Hivac cold cathode tubes provide flexibility, economy,
long life and reliability

O——oxcis
O——sxc1s diodes
stable diodes
O——aoxcriy the range includes | ifrerence diodes
O———excis triodes and
O—— 8@ xc20 tetrodes

L_. XC 23 our Technical Service Department is ready to
provide further details of their characteristics or
xeu application.

STONEFIELD WAY ' SOUTH RUISLIP- MIDDLESEX
Telephone: Ruistip 3366

A member of the Autornatic Telephone
and Electric Group

Clep.
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Arcolectric

SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
ldeal T.V. mains switch

S.L.166: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3-AMP switch
with tags to fit printed circuit boards

Samples to manufacturers

For design purposes
AT ONCE—WITHOUT CHARGE

CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.:

MOLESEY 4336

Jung, 1959

ARCOLECTRIC

SWITCHES - LTD

P.0. Type 3000

The most versatile relay
available today.
coils up to 120,000
Spring Set Insulation up
to 5KV

Also
Type 600
Polarised

A.C. Relays

High Speed
Umselector

‘ Switches

Latching Relays
Magnetic Counters
Miniature Sealed Relays

Consult the
Speecalists /

Gach Diavis (Relays) Ll

(DEPT'W) TUDOR PLACE, LONDON w.
TELEPHONES MUSEUM 7960 LANGHAM 4821

e

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 of
this adaptable product.

@ Quotation by return.
@ Prototypes within 48 hours.
@ Good delivery guaranteed.

The Best Manufacturers
use Grey & Marten

‘Amalgam’ solder

Grey & Marten make solders specifically for the
Radio, Television and Electronic industries.
Amalgam ‘Resinact’ Cored Solder with specially
activated resin flux, to specification DTD 599, and
B.S.44r1.

Amalgam P.C. Alloys for dip-tinning printed
circuits (free service for chegking analyses of metal
in customers’ baths).

Amaigam Fusible Alloys, made in all forms, for all
uses. Fully approved A.ID., C.LA., G.P.O.,
I.R.C.S.C. and M.O.S.

GREY & MARTEN LIMITED

City Lead Works, Southwark Bridge, London, S.E.1. Tel: HOP 0414
and at Birmingham, Manchester and Ipswich
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RADIO ° TELEVISION ' TRANSMITTING & INDUSTRIAL TUBES
” ADIo ™

R

orT WALRAD
~ TUBE _

ALL TUBES OF BEST BRITISH
i: | AND CONTINENTAL CURRENT
| PRODUCTION, BRANDED AND
BOXED *‘* WALRAD "

LEADING BRITISH MANU-
FACTURERS’ PRODUCTION
ALSO AVAILABLE - WITH
THEIR OWN BRAND & BOXES

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

PRICES

R

" WALMORE ELECTRONICS LTD.

PHOENIX HOUSE - 19-23 OXFORD STREET - LONDON - Wi

Telephone : Cables : Telex. :
GERrard 0522-3 VALVEXPOR - LONDON 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 i
three sizes. 3ft., 4ft., and 6ft. are also available. i

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. BT 72'5/15”
* Provision for cooling unit if required. :E":: :::;Z,
* Finest quality materials and workmanship. WEIGHT, COMPLETE WITH
* Can be supplied in a variety of finishes. MOBILE UNIT, ., . .288 LB.

* Mounting is for standard 19 Post Office type panels.

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

850 %X 24

Trader.”

13,
3
d
P
3

15s net BY POST 155 10d 172 PAGES

from leading booksellers

JuNg, 1959

75,000 copies of previous editions sold

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

This standard introduction to superheterodyne receiver circuits has
been greatly extended and brought completely up-to-date.
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.

The whole

Published by :—
ILIFFE & SONS LTD. DORSET HOUSE STAMFORD ST. LONDON S.E.1

STABILIZE vouR AC MAINS with the finest

equipment, at a fraction of the normal cost:— FOR
FERRANTI 7{-KVA MOVING COIL

AUTOMATIC VOLTAGE REGULATORS ! DETAILS OF
Any stabilized output voltage in the range 200-250 v,
can be selected by plug-board tappings. The selected MINIATURE FILAMENT LAMPS
output voltage is automatically maintained constant For Signal and Pilot lights,
within 4-49%,, at all loads 0 to 30/37; amps., when the for Scale, Dial and Internal
supply voltage is varying over the range 489 to illumination
—129
(&) Fre‘:quency compensated 45-55 and 54-66 cfs. WRITE
@ Excellent output wave-form.
@ Can also be used as a variable transformer. v’ TA Llry BULBS L ,D'
@ Unused. Complete with spares and instruction Neville Place, London, .22

book. .

P. B. CRAWSHAY Tel : BOWes Park 0016

94 Pixmore Way, Letchworth, Herts. 'Phone 1851

TELEVISION AERIAL COMPONENTS

DESIGNED FOR CONSTRUCTING BAND | & BAND I T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue :

Y¢_Band |l Folded Dipoles (As illustrated) ~ y Mast Coupling units for 2" Masts.

* Reflector and director rod holders % [nsulators, Both Rubber and Plastic

(As illustrated)

% Masthead Fittings for 3", I”, 11" Y Alloy Tubing for Elements, Cross
and 2" Masts. boom and masting.

Send 1/~ P.O. for the rev'sed, fully lllustrated catalogue to:

FRINGEVISION LTD., Marlborough, Wilts. Phone : 657/3

e

!
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PIN POINT

Transistors - Printed Giruits -

91

SOLDERING

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
AorB.é (] 25/~
AorB.12 12/13 25/~
A or B.24 22/26 25/~
Aor B.28 26/28 25/~

INTERCHANGEABLE SPARE BITS

They know...

that to obtain the full

benefit from their

recordings they must have
a really first class

record player. o

Garrard is the soundest

name in Sound Reproduction. 1 .

IMCMES
?:\S

e o e
L/
3/32° 5/31°
4 mm 49mm
0d
GF (5]
w e =
3/14° 3‘I6’ Heavy
m 43mm Duty

48 mi

Carvnand

For forty years the finest record SOLDERING

playing equipment in the world. l

|
THE GARRARD ENGINEERING ’ Al N ITI Elx LIMITED
@

AND MANUFACTURING CO. LTD.

SWINDON * WILTSHIRE 3 TOWER HILL -

LONDON

IRON

+ E.C.3.
Telephone: ROYal 4439, Cables: Antexiim, London,
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WEYRAD P.50 TRANSISTOR COILS
AND |F. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL

P50/IAC M.W. OSCILLATOR COILS. For
176pF TUNING CONDENSER .........c.covcnv. PRICE 574d.

P50/2CC Ist and 2nd LF. TRANSFORMER,
470 Kc/s OPERATION. “Q ™ = 150 ............ PRICE 57/7d.

PSO/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. “Q " = 170 ..ccoevvvrvicnrnnn. PRICE 670d.

RA2W L.W. and M.W. ROD AERIAL é6in. long,
flying-lead connections. For 208pF TUNING
CONDENSER.......cooiviieeeeeeeeieeeeeeeresenenens PRICET2/ 6 d.

LFTDI DRIVER TRANSFORMER. Split Secon-
dary Type, fully enclosed. With 6 connecting tags PrICE1Z'6d.

_PCAI PRINTED CIRCUIT PANEL, 22 x 8Lin. ready drilled with component positions and references

PRINEEA ON FEAT 1ieniiieiinrrenneeaaaeunaesaetunnaes sreuensansaesssonsasssseaasssebhnabessobssittetotsaesaibeetansinsiteassioieraes PRICE 9’6d
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET .....oeeitoeteeeeiteesetaeeee e eiase e e eass s ee e reeasoassa e s e s seannnneaes prRICE 270d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,
WEYMOUTH, DORSET

Send us your enquiries for all types of
WAFER SWITCHES T0 SPECIFICATION QUARTZ CRYSTALS

As we specialise only in the manufacture of small for:
quantities of wafer switches (to individual specification)
we guarantee competitive prices and fast delivery. RADIOFI::_$:I?UPEU§:OSCEOSNTROL

SWITCHES TO PUBLISHED DESIGNS (FROM STCCK) ULTRASONIC PURPOSES

METALLIZED TO SUIT REQUIREMENTS.
ANY SHAPE AND SIZE CUT TO SPECIFICATION.

G.E.C. 912-PLUS | Mullard Tape Amplifiers
1 (14081/B1) ) Amplifier A * PIEZO LIMITED
$2 (14062/B1) /6 pair ggﬁg% } 3206 the et 26 St. Albans Rd., Watford, Herts. Tel: Watford 27808
$5/567/C
SASSISSE]1) o WS | B
25 (55/556/2) ... 106 | SS/S6TIA  ......... 16/6 A. C. SOLENOID type SAM

Continuous 14 ozs. at §”
Instantaneous to 5% lbs.
Larger and smaller sizes
available.

Also — Transformers to 7
kVA 3 phase.

Current Transformers

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place
London W2 . AMBassador 2308 100/5 to 2000/5

, All Classes.
Suppliers to the leading electronics, aeronautical and

automobile companies and to research institutions, the “. A WEBBE“ LTD
. . [

G.P.O. and Universities.
18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone : 67-4065




JUNE, 1959 WIRELESS WORLD 93

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 facllmes,
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 12 v. d.c. (BRT.430) supply.
The transmitter operates in two bands in the frequency range 2—g.1 Mc/s

and the receiver in four bands in the range 2—20 Mc/s.

) A

T o

Total cost, including telegraph key, telephone
handset, loudspeaker and headphones— £350 F.O0.B.

Please address specific enquiries and orders to: ELECTRONICS DIVISION
THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND

TELEPHONE, RADIO & TELEVISION WORKS, COVENTRY, ENGLAND.
GEC R

FROM LONDON'’S LEADING STOCKISTS, ESTABLISHED 1943
Purchase Tax and Manufacturers’ Price Changes passed on where applicable
@ AMPLIFIERS
6 1 METER CASES Quad Il Power Amplifier | 0
AI_FA STEEL, WITH ALUMINIUM PANELS New Quad 22 Control Unit. 3
@ SLOPING FRONT Leak TL, 12 Plus
4 % 4 x 4in 9 5 Leak Point One Plus Pre-Amp. £12 12 0
TEST 15 o 5% (7 14 11 Leak Variscope, Mk. Ill ............ £15 15 0
ot dldin. 24 9 Jason J2-10 Mk-ll Stereo Amp. ... £37 10 0
SMALL Rogers Junior Amplifier . £17 0 0
METER 4 % 4 x 24in. 6 8 Rogers Pre-Amp. £8 0 0
6% 4x3in. .. 8 10 @ PICK-UPS, MO 0 @
8 x 6 x 3in. 1n o Decca Stereo P.U. £22
UFFER 10 x 6 x 24in. 13 3 Collaro 4TR 200 £14 10 0
STANDARD Leak (diamond) P. £13 16 5
6/12/60/300/ 10 x 7 x 7in. €1 4 9  Garrard TPA/IO P.U. £S5 9 4
1,2 v. 12x7 x7in £1 11 8 Goldring 580 Cartridge £5 16 9
AC., ditto 14 %7 % 7in. £1 15 9 Goldring 600 Cartridge £11 13 6
D.C., 0-20k, 14 % 9 x Bin. £2 5 g Lenco Trans. Motor GLS8 €017 0
0-2 rn'egohm, 16 x 9 x 8in. . £2 9 6 Garrard Trans. Motor 301 £26 8 3
300 microA, 16 x 11 x 8in. .. £216 8 @ SPEAKERS 31 OO
30mA, 20300 19 x 11 x 10in. £3 310 %ﬂ;duﬁelfcrro R
mA — O R i L o Al s Nt~ o v I o SV VESTREX S, oovls 2o o
SEND FOR CASE AND CHASSIS LIST Gy 300 121 €1l 5 9
dB, +20to +37 dB. Accuracy £3% D.C. [ @ oodmans in. Twi
Iﬁ/ A-('.'.- Mel,l":-l -range, Sci-cm xY3ﬁ|n ;liln vassasanaseanaas SPECIAL OFFER | Good 40'(:)B|§m. Twin Cone £16 | 3
Large clear dial, Leads £6/19/6. (P.& P.2/-). MAINS TRANSFORMER Wharfedale SFB/3 ................oee o
- 550-0-550 v. . 150-200 mA., 6 v. 20 Wharfedale G&Iselnl 10 FSB %
3 110 o - Kelly Ribbon Mk. Il ...
MASTER LINK TAPE UNIT W2A | Liieriullevedmin: 2017} S ol ;
G.E.C. Met one..
Exclusive Tele-Radio (1943) Led., product of ——— 1 ] L .1 B 0] J J 3. S JRRe— G.E.C. Preslnce Unit é
Tt Ny e sed with VB 16 -....vooeeoreesessoreenenes 0
decks incorpordting head switching. In- MAINS TRANSFORMER @ TAPE
cludes playback speed equallisation signal and 350-310-P-310-350 v., 220 mA., 6.7 wv. Brenell Mk. V Recorder  o.ov.... €67 4 0.
bias metering, output monitoring, oscillator S5a,63v.3a,63v.1a,5v. 3 a., 6v. Brenell Deck with ev. counter ... €24 12 0
cut-out, D.C. Solenoid supply and C.C.1.R. Ja., 63v |a. Po:ted 50/- Ferrograph 4AN..... °
characteristic. Complete with external CHO . Wearite 3A Deck... . °
power pack- T SNS (pp 4y o o S%S&A“A;,'of;‘;ed " core. i} Wearite 3AH or 38 Deck 0
Special leaflet on request. 16 H., 120 mA. 20/- Valves, components, acgessories, E thin
materials_ stocked. Enquiries very g
GOODS SENT TO ANY PART OF BRITAIN AND THE WORLD. invited. Carriage extra at cost. for Stereo
TELE RADI (1943) 189 EDGWARE ROAD, LONDON, W.2 | and Single
0 5 Our only address @ Few mins. from Marble Arch @ Open aII day Sat.
LTD. 2 5 Y Well-equipped dem. room @ Phone: PAD 4455/6 chaﬂnel-




94 WIRELESS WORLD

Jung, 1959

Have you seen or NEW GATALOGUE ?

Current Supplement and Bargain List gives full

details of our wide range of

Speakers, Cabinets, Tape Recorders, etc.

“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 10/-.)

NO. |. " SYMPHONY ** AMPLIFIER 0
NO. 2. “SYMPHONY ** AMPLIFIER..... £18 18 0
NO.l. “SYMPHONY ** FM TUNER (tuneable). £14 14 0
“*SYMPHONY * SWITCHED FM TUNER KIT £9 19 &
Ready Built £I" 15 0
“SYMPHONY’ AM/FM TUNER £26 0 0
DULCI H3-S STEREO RADIOGRAM CHASSIS.. (27 16 6
AM.C. STEREOPHONIC AMPLIFIER - Complete in
stieel N cabime tii Ul RS - e - i o e e <o £10 10 0
“SYMPHONY ** BASS REFLEX CABINET KITS
8in. speaker siZe........cocovvviiiieniiiiiiiiioni s T £415 0
10in. speaker size €5 7 6
12in. speaker size £5 17 ¢

Ready Built 15/~ extra.

NORTHERN RADIO SERVICES

11 King’s College Road, Adelaide Road, London, N.W.3

Business Hours 9—6 p.m.,. Monday to Saturday inclusive. PRImrose 3314

“SYMPHONY * INFINITE BAFFLE CABINET (R)

ENCIEGISURE)) " i S el i oo snise samisrww o S0 £510 0
“SYMPHONY * COLUMN CABINET.................. £13 13 o
“SYMPHONY " CONCERT GRAND EQUIP-

MENT CABINET ... £19 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

speakers ..... . ...£140 0 0
GOLDRING/LE o RANSCRI!IPTION UNITS

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 £31 0

With ELAC Stereo cartridge 0

Model GL60 fitted with any of the above cartridges £7/15/0 extra
to the above prices.

SPECIALLY RECOMMENDED SPEAKERS IN STOCK
WHARFEDALE GOODMAN

SPECIALLY RECOMMENDED CABINETS IN STOCK
* Symphony ** Nordyk
SPECIALLY RECOMMENDED RECORDERS /N STOCK

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.

Truvox

No. 2. “ Symphony® Amplifier Mark il or IV con-
verted to our latest Stereo Amplifier 10 gns

All these items are fully described and illustrated in the
New Catalogue

SEND NOW FOR YOUR COPY

Free and Post Free

15 Kcjs AT 334"/sEc.

TYPE DR HEAD. Illustrated
actual size is Gin. square by §in.
long, curved front 1}in. 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
—hicher output—Ilower losses—
extremely good treble responsc*—
very low noise and hum pickup.

AN ERASE HEAD of the same
dimensions also is available.. our
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 Kcfs.

” *Standard .0002in. gap gives re-

sponse up to 10 Kc/fs at 3§in. per
sec.

.0001in. gap available to special
order, this extends treble response
up to 15 Kcfs at 3%in. per sec.

ENQUIRIES INVITED FOR QUANTITY
QUOTATIONS. SEND FOR DETA'LS TO

P.A. MARRIOTT & CO.

SUNLEIGH WORKS, SUNLEIGH ROAD,
| ALPERTO N, MICDLESEX |
I 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
ke/s, and 65 to 130 kc/s.

The illustration above is full size.
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 . MALgen 0334 & 2988 Grams & Cables . Quartzco, New Malden

For full particulars, please

PARKERS  SHEET
METAL  FOLDING
MACHINE
HEAVY  VICE
MODELS

With Beveilea Former Bars

No. |. 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 I18in. w de
End folding attechments for Radio Chassis, Tray an
model, 3/6 per it. Other modeis 2/- The two smaller models will 1orm
flanges As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded it not satisfied Send for details,
A. B. PARKER, Wheatcroft Works, Wellington Street, Batley,
Yorks. Tel. 426.
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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 50 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 10 ft., and all ancillary equipment
can also be supplied.

Please write for details.

As supplied to:

ASSOCIATED TELEVISION LTD.
SCOTTISH TELEVISION LTD.
TYNE-TEES TELEVISION LTD.
CENTRAL REDIFFUSION SERVICES LTD.
PORTUGUESE TELEVISION SERVICE

ATOMIC WEAPONS RESEARCH
ESTABLISHMENT

and many other users
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Pye Telecommunications Limited - Newmarket Road - Cambridge - Telephone : Teversham 3131 - Telegrams ' Pyetelecom Cambridge
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Transistor

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 modulatien is used for radio telephony. The
modulator transistor is biased into Class C operation, using
a paralle] 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 commen 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
Vec) appears across R7, the base resistor of Trl, and three
dots are gencrated. The timing of this sequence is mainly
governed by the combination COR11.

The capacitor C7 reduces the switch-on time of transistor
Tr7. I 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 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 connectmg R13, the base-feed resistor
to Tr7, across the emitter load of Tr9. The mark-space
multmbrator is the only free-running one in the whole
circuit. It controls the whole automatic timing circuit. Tr10
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 Trl0, 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 Tr11. This time can
be easily adjusted because it is the off-period for the com-
plete timing circuit. If R22 is 270kQ and C10 is 100 pF, 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 500uA 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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Acceleration
over 30000G

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 hi'gh speed to simulate the effects
expertenced 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 H I MA

Strandard Telephores and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
VALVE DIVISION : FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333

COMPONENTS
GROUP
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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.

- 4
Acos Styli
x500 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. 10d. including a diamond stylus, converts
many popular arms to stereo. ACOStereo Type 73, fot sterco, LP and stan-
dard, is used in many leading instruments. Both types are an unqualified
success at home and abroad.

G@—@@—g—. ARE DOING THINGS IN STYL]

COSMOCORD LTD WALTHAM CROSS HERTS - 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

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

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

-to seal a can, but the difficulty arose]

solid wire can, in fact, be porous;
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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 ourhigh 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

Regd. = Telephone : Enfield 3322 .+ Telegrams: Radiobel, Enfield
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S,

Marconi in Telecommunications

The post and
telegraph
authorities
of more than
80 countries
use Marconi

equipment

M ARC N COMPLETE COMMUNICATIONS SYSTEMS
SURVEYED - PLANNED « INSTALLED + MAINTAINED

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND.
Ml
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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.

WIRELESS WORLD
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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 cl‘iipping 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
tife. 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-
The correct choice, B, is the lowest
resistance which will give a peak anode current

teristics.

b, within the capabilities of the valve throughout
R R its life and allow a margin for spread of knee
2 3 characteristics and tolerances on both the anode
i TO CR.T. CATHODE and bias resistances.
FIGURE | [ AND SYNC. SEPARATOR
” 4 T =
|
i
| FIGURE 2
i ] AVERAGE VALVE
FROM~ -— 1 81AS TO GRID CURRENT
- 2 =
DETECTOR :
I
|
|
= C R s C e =
I I -7 * N -
END OF LIFE VALVE
i x| A 8IAS TO GRID CURRENT
] z ‘f
1 4 /|, A
e 2l B N
- B
© ©
«
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 — ZERO SIGNAL CURRENT
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, o NI VG T ACE

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 about
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, a2 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 be capable of delivering this output
voltage when required.

CHOICE OF ANODE LOAD

From the point of view of frequency response a low anode
Joad 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.

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 thi:g)crimental adjustment on a test picture is the simplest
me 1

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 volitage of 190 volts are as follows:—

R, 270 ohms + 59

R, 33,000 ohms + 10%

R. 8,200 ohms & 10%

SIEMENS EDISON SWAN LIMITED 4n 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) Patmax 3%
Screen Dissipation (watts) Pe2(max) 1*
Anode Voltage (volts) Va(max) 250
Screen Voltage (volts) Ve2(max) 250
Heater to Cathode Voltage
(volts r.m.s.) Vh-k(max) rms.  200%%
*With a grid to cathode circuit resistance not exceeding
10,000 ohms.
**Medsured from cathode to higher potential heater pin.
INTER-ELECTRODE CAPACITANCES (pF)t
er% 1 to Earth Cin 2
é?::j el tt% Ano:;e co“' 3 007 Tentaﬁve(.haracterlstxc Curves ofb_dxswan Mazda Valve Type 6F23
‘+Measured in fully shielded jig, w:thout can. ov
MAXIMUM DIMENSIONS (mm) A2
Overall Length L
Seated Height 803 5 =
Diameter 22.2 /
h h s | - / ANODE CURRENT Vg, =70V s——eemeee
g/ 0%0 :3 92 g “— ANODE CURRENT Vg, =90V = = = —
o @\ i H § SCREEN CURRENT Vg, =70V == ===
9\% °/92 viEwoF Sk 2 .
k 93 s h h J, = = _\:g':._.l.?_
2 _-T
TYPICAL OPERATION o / Vg, ==10V
Anode Voltage (volts) Va 170 2 % :
Screen Voltage (voltsz Vg2 170 o
Self Bias Resistance (ohms) Rx 150 2 /—
Anode Current (mA) Ia 10 ]
Screen Current (mA) I 2.6 o
Mutual Conductance (mA/V) Em 9.2 9
Inner Amplification Factor ugl-g2 64 o
Equivalent Grid Noise Resistance z
ohms}) Req 670 <
Input Loss at 38 Mc/s (ohms) rg1-«(W) 8500* 410 Vi =20V —
Input Capacity Working (pF) cin(W) 12.1+ A o I
Change in Input Capacity produced Z p—
by biasing valve to cut-off (pF) Acin(W) 245 <
Figure of Merit (Valve only) (Mc/s) 210%
Effective Figure of Merit (Valve and S
Circuit) (Mc/s) ) 130 e Vg, ==3-0V
*The two csthodes strapped and joined directly to earth. = e I g (g ——— |
A Measured at 38 Mc/s. Vg, =19V
tInter-electrode capacity with holder capacity balanced out. | |

0 100 200 300

el SR See ‘A ts of Design” Article 1 for
SRSCERR LS ECES (O] g ANODE VOLTAGE—VOLTS

N
<
o
B
g

further details.

&

ANODE CURRENT
SCREEN CURRENT

=)

MUTUAL CONDUCTANCE-—MILLIAMPS PER YOLT

(=)

ANODE AND SCREEN CURRENT—MILLIAMPS

Va=Vg,= 100V

Va=Vg,= 150V :
Va=Vg,= 170V § 5
—— Va=Vg,=200V ~ 5

Va=Vg, =250V S | 7%
. 5 : /
-~ L 4
-

/ -
b =1 /”
— = +. -

= it

-8 - —4 = =RID VOL™’ GF—VOI T

2
GRID VOLTAGE—VOLTS
SIEMENS EDISON SWAN LIMITED n A.E.L Company E Dl SMN

Technical Service Department, 155 Charing Cross Rd., London, W.C.2.
Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London. MAZDA CRC 15139

o

o
o
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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.

1

AUDIO TRANSISTORS

[

\

LOW NOISE

LOW POWERT

MEDIUM POWERYt

Maximum noise
factor=>5dB
(f=lkc/s, Rs=500Q

Yece= —2V, le=0.5mA)

Maximum collector
dissipation
at 45°C=200mWwW
at 55°C=150mW

Maximum collector
dissipation
at 45°C=800mW
at 55°C=600mW
(on 3”x 3" cooling fin)

ic(pk)(A)

GET106

GETI14 IGETI 13t

GETI03 |GET102%

GETI04

GETI15

GET!I6

GETI105

Vee(pk)(V)

I5

15

15

30 30+

30 |

i5

30*

40*

3 New high gain types

* Re/Rb>0.03 1 Can be supplied in matched pairs

G.E.0, Semiconduotor Division, School 5t. Hazel Grovs, Stockport, Cheshire. Tel: Stepping Hill 3811. London enquiries Tem, Bar 8000, Ext. 10
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DO-IT-YOURSELF
[ [‘/ TRAINING TECHNIOUE
¥

wRADIOs ELECTRON/ICS

lYou LEARN while yyou BUILD...

SIMPLE... PRACTICAL ...FASCINATING ...

ANNOUNCING — after many years of highly

successful operation in the U.S.A. and in Europe— £071’ 0[ /IVS' 7R (/GT/ VE

the latest gysgem (11n t?ome tralt’nmlg in elec]t,aroxélcﬁ
is now introduce y an entirely new Britis b
t;ralmng orgamsatlon £Xp[p/”£m47”o”€,

AT LAST—a comprehensive and simple way of
learning—by practical means—the basic principles
of radio and eléctronics, 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 P
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 E~
magnificent illustrated textbooks is included with

the courses. Test

equipment *
IN FACT, for the “Do-it-Yourself”’ enthusiast, the ,pplied 7
hobbyist or those wanting help with their radio ‘p-
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,kfor full details. There is no obligation of
any kin

BUILD YOUR OWN :— -
® RaDIO EOUIPMENT ® HI-FI INSTALLATION ‘

® TEST EQUIPMENT— o

W‘"“ —AND LEARN AS YOU DO IT & |Aa

[[' POST TODAY A No Mathematicsi® 1

To RADIOSTRUCTOR (Dept. G.34)
46 Market Place, Reading, Berks,

Amplifier,
oscillator and detector circuits

Please send full details of your Radio Equipment

@ourses without any obligation to; '

Name.. I
Address BLOCK

CAPS. I

BRITAIN'S LEADING RADIO TRAINING 6.59
ORGANISA TION L-806) We do not employ representatives
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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.I1. 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 106678 or equivalents,

WIRELESS WORLD

Used in conjunction with E.M.1L.’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 compaciness. Built-in 7" viewfinder,

* Two isolated composite or non-composite outputs,

* Con&plete accessibility provided by use of detachable printed
cards.

107

FULL PARTICULARS ON REQUEST TO: El M-ll EL EGTRONIGS LTDI

BROADCAST EQUIPMENT DIVISION ° HAYES " MIDDLESEX " TELEPHONE: SOUTHALL 2468

EE3S

G
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The very hest connections

...secured by | 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 chm lines is accommodated.
* have hard gold plated confacts 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 comnnector 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.

ELECTRIGAL CONNECTORS DIVISION - THE PLESSEY COMPANY LIMITED

PleSSQYJ CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251

Overseas Sales Organtsation: PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX

FCW6a
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VORTEXION LIMITED,
257-263, The Broadway,
Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3
Telegrams: ¢ Vortexion, Wimble, London.”

WIRELESS WORLD 109

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, resufting 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 0.19%, and when arranged
for tertiary feedback and 100 voit 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 ARMPLIFIER

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 0.29, 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 12f inches of standard rack space
by 11 inches deep. Weight 60ib.

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

i
... if you appreciate fine styling A
ol N

BE SURE THE 'GRAM OR °PLAYER YOU CHOOSE IS FITTED WITH THE

WORLD’S FINEST 4-SPEED AUTOCHANGER

,B‘I:“RMINGHAM SOUND REPRODUCERS LIMITED
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[4 your WW qovd enough

WireLESS WORLD

yes
or
no

and future products.

If NO we will send you full
I particulars of our amplifiers.

I If YES we will make sure we have
your name on our mailing list for
details of our new stereo amplifiers

7 M’\ e

Leak amphﬁers 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-

LEAK amphﬁers are th:
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/

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.

wide standard. or monitoring  (quality
checking) the broadcasts to
which you listen.
IL |E \IK The First Name
A in High Fidelity
H. J. LEAK & CO. LTD.,, BRUNEL ROAD

WESTWAY FACTORY ESTATE,
LONDON, W.3, ENGLAND

; Telegrams : Sinusoidal, Ealux, London
Telephane : SHEpherds Bush 1173/4/5 . Cables : Sinusoidal, Londan

m

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 ar
reasonable prices.

Ask your dealer for a demonstration of LEAK
equipment including the NEW POINT ONE
STEREO pre-amplifier and STEREO 20

power ambplifier.
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TAKE YOUR 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 :—

Jung, 1959

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS o D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

ELEGTROLYTIC
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

There's nothing so good as building it

with a

Jasonikijit

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 cfs in
four ranges. A maximum-of |0V is available from cathode
follower output stage. The attenuator gives a2 minimum
calibrated output of 100 microvolts. Square wave output

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.

with an excellent rise-time makes the-instrument valuable
for checking all audio equipment. Output, level within
IdB over whole range, available as sine or square wave
as required. Square wave rise-time less than 2 micro-
seconds at all ?requencies.

This instrument is designed in conformity with other test
instruments in the fasonkit range, and is complete with case.

Kit complete with building
and operating manual

£12-10-0

Kit built and ready for use
£15-2.6

BRITISH DESIGNED TO HIGH TECHNICAL STANDARDS
‘THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) 6T. CHAPEL 8T., OXFORD S$T., LONDON, W.J

GER 0273/4
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small size ﬁ B ig

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 -25in. (6-35m.m.)
% Temperature range —55 to 85°C
% Capacitance tolerance —20 to +50%,
¥ Leakage current 0-5pA4 (Max)

after 3 minutes at rated voltage

‘CASTANET’ TANTALUM °‘E’ Type Capacitors

Range 4pF., 70 V.d.c. 1o 200pF., 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. 111, which gives details of the complete range.

Other Types:

‘A’—s50uF., 70 V.d.c. 1o 750uF., 3 V.d.c.
‘P—1uF., 70 V.d.c. to 20uF., 3 V.d.c.

THE PLESSEY COMPANY LIMITED

Chemical & Metallurgical Division - Components Group Ple s s ey

Wood Burcote Way - Towcester - Northants - Tel: Towcester 312/6
Owerseas Sales Organisation: Plessey International Limited - Ilford - Essex - Tel: Ilford 3040.

‘CASTANET’ is a Registered Trade Mark

e o o & © o o o ¢ o o o & & o = - v @
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ACCURATE FREQUENCY
MEAS“REMENT of Bands I, II, III, IV

Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

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 .019% 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|---mm--=---

NSTRUMENT
Complete Specifications on application to;—

Sole Manufacturers T E l. E M E c H A N ! c s LT n

(Instrument Division Dept. W.W.7)

SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe, Hants 3376

Cabies: 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.

v Input 6, 12, 24, 32, 48, 110 and 220 volts.
v Output 250 volts, 50 c/s., 200 watts (max.).

v 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
NET PRICE is . 1 5 . o POST PAID

Small enough to fit in your pocket—only 41" x 33",
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—

INSTRUMENTS DIVISION
* BURNHAM-ON-SEA ° S8OMERSET -

DUNSTAN ROAD

it’s miniature

TYPE 40 TRANSISTORISED SIGNAL GENERATOR

BATTERY 2/6 EXTRA e CASH WITH ORDER OR C.0.D
TRADE AND EXPORT ENQUIRIES INVITED %

CHANNEL ELECTRONIC INDUSTRIES LTD.

Phone 3167
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CABINET YR

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.
Bnip price 59/8, plu‘ 3/6 carrisge and in-
surance.

Charging Switchboard

Offered at about one-twentleth of original
cost. This is an ex-Government switchboard.
It contains three reverse eurrent relays,lone

WIRELESS WORLD

TWO OUTSTANDING METERS
The Taylor Meter Model 100A

All the ad tages of a valve

but wone of lta dieadvantages, It Is, in fact,

the only meter in the world with a sensitivity

of 100,000 ohma per Volt and all these
other features:

DC. Current—2 miercamp to 10 Amps.
D.C. in 8 ranges.

D.C. Volte—10 microvolt to 25 KV, in 8
ranges (26 KV. with external adaptor
Optional extra).

A.C. Volta—0-2.5 KV. A.C. In 6 ranges.

Ohms—0-200 Megs. In 4 ranges (self-con-
tained).

5 ranges of decibels.

b ranges of output.

5in. mirror acale movement.

Automatic cut-out for meter protection.

Reverse polarity switch.

Truly a fine 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
sensittvity of 20,000 chms per voit 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 micre-ampa. to 1 Amp.

D.0C. voltage—0-1,000 volt In seven ranges
(25 KV, with external probe, optional extra).

Volts A.C.—0-2,500 in six ranges.

Ob.mn—O-?A) 0hm in three ranges (seﬂ-con'.rolled)

3%in. . Price £10 or
10/- depoeit and 21 fortnightly payments of
10/=. Nom-callers add 5/- carriage and insurance.

Terriflc Manufacturer’s Surplus Offer
Constructor’s parcel: to buikk Pocket 6
Transistor Set as currently being soid at
£17/17%-.

Parod comprises Motiffed two-tone cablnet

one main , two
ammeters and three vanable resistors (cr
controlling circuits. These are original cases.
Price £2/16/-. Carr. 10/-.

Navigation
Compass
In carrying case
but less fluid,
may be, alightly
damaged, 4/8.
plus 2/6.

Makes servicing

safe. Input tapped

200-250 v., output tapped <200-260 ¥

Rated at 500 watts, intermittent rating

2,000 watts. Bcreens for suppressing mnhu
lnterference Bize 14in. x 6in.

X
weight 40 Ib. Price /121 Ca.nmxe 7/5
{up to 250 infles). St

SENSITIVE LAV

‘‘Sniper-
FLUORESCENT »
SCREEN scope
5/- only
(VIEWING WINDOW)
= o/

Cats eye' used for seeing im the dark.
Will work . burglar alarms, counting cir-
cuits, smoke detectors and the hundred
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.

tuuing dial, two gang tuning
condemer. combined bmkellie chasais/
printed circuit and easy to follow circuit.
Costing value 57/6—offered while supplies
last at only 20/8 plus 2/6 post. Buitable
for yowr own circuit or to build original
circuft. AM the additional necemry mrts
ilable at highly

TRANSISTOR SET
As featured on B.B.C. Television

All parts total cost, includi with eopy
of circuu disgram and instructions. £2/19/0 Posusgs 2[- extra.

THIS MONTH'’S SNIP.
American Receiver C646068

= E?
sl R T

This 18 a 12 valve receiver originally designed for military operation
on the 60-80 mc. band. One stage of R.F. and three stages of LF.
with additional stages for noise suppression and A.V.Q. make this an
extremely versatlle receiver, also crystai in oscillator provides highest
stability, On the front panel are ail controls and moving coil
input and omtput meters. Complete with itsa own power supplies,
these, however, are intended to operate on American Voltage 115 v.
8o with each receiver we supply a stcp down transformer. A limited
quantity oniy of these offered at the extremely low price of £6/10/-.
Plus 12/6 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 rervicing before being put into operation At
the low price chargéd we cannot test these nor do we give any guarantee.
Complete with valves and one crystal. Circuit diagram and technical
notes free with equipment or separately price 2/6.

115
110 Ot ) O I O DL 1 1 011 O O

Versatile Wire

Single-strand 18-
gauge with P.V.C.
covering which
makes it rustproof.
Extra strong, will
stand tremen-
dous strain. Ideal
for gardening, cloth-
es lines, indoar
aerials, etc., etc.
Also being ateel alloy and having & renlstance
of approximately } ohm per yard this can be
used for electrical work, soll heating, wrapping
round water pipes, etc. New on drum con-
taining 3,000ft. Price 8/6 plus 3/6 carr.

W.D. Circuit Details
Diagrams and other luformation extracted
from official manuals. All 1/8 per copy,
121tor 15/-.
A

134 R.109

BC.348 HRO Recelver
BC.312 R28/ARCH
R.103A R1116/A
BC.342 -1B
RA-1B ARSSD
R-208 AN/APA-1
R-1158 78
R-1124A
R-1132A/R-1481 R.T.18

-1147 AY-46-AAM-
R-1224A RADA
R-1082 AS.B.-8
R-1355 Indicator 624
B.C.1206-A/B Indicator A.8.B.3
B-455-A (or -B)  Indicator 62.
B-464-A (or -B)  Indicator 6K,

B-453-M-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
P

12in. Hi-fidelity loudspeaker. High flux.
Permanent magnet ¢t with standard 3

ohm speech coil. Will handle up to 12 watts
Brand new by famous maker. Price 32/8,
pius 3/8 post and insurance.

Cabinet Snip

This fine cabinet as Illustrated but less
control knobs is available this month at
special snip price of 12/8, plus 3/8 post and
insurance. Bize is 134in x Sin, X 4in and
it is nicely covered in two-tone I.C.I. fabric.

Racking
Equipment
STANDARD POST
OFFICE OPEN RACK.
6ft. high and 19n.
wide, heavy steel con-
struction. Holes drilled
and tapped at T7in.
spacings. Price £3/15/-,
plus carr. Blmoflar rack
but without the drilled
and tapped holes.
£2/15/=

All items advertised can be obtained from the following Companies.

L]

If ordering by post, address your order to the Company nearest to you and please include postage,
Electronics (Ruislip) Ltd. Electronics (Croydon) Ltd. Electlr,onlcs (Finsbury

42-46, Windmill Hill, 266, London Road, k) Ltd,

Instrument Co.
’ 29, Stroud Green Rd.,

6, High Street, Thame, Oxon Ruislip, Middx. Croydon. Finsbury Park N.
. . y Par| 4.
Tel: Thame 182 Phone: RUISLIP 5780. Phone: CRO 6558. Phone: ARChway 1049,
Half day, Wednesday. Half day Wednesday. Half day, Thursday.

L1 L ) 1 1 1 11 01 O 0 10 10O O O
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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

e
—r - “‘n % Model B-7. New low price unit
a for laboratory research. Repe-
1- . tition rates 20 cy. to 2 Mcfs
Faze W= . from an internal oscillator.
g;.ﬁ; @ !‘A-“ & “%T.- Pulse widths .05 to 1000 pu/sec.;

pulse delays from o to 10,000
pfsec. May also be triggered
externally. Output pulse amplitude 50 V. positive or negative
into a load of 5o ohms. Rise and fall time .02 pfsec. Occupies
only 8-}in. of panel space.

RUTHERFORD ELECTRONICS CO.

Line Fault Analyzer

Model 124A Line Fault
Analyzer designed for rapid
location of faults on trans-
mission lines. Instantly
pinpoints  shorts, opens,
grounds, and indicates
nature of fault from 1}
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.

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

WIRELESS
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Decca

For the Finest Stereo

tobeheardanywhere-themost 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 Gorner Reflector Speakers

with supporting equipment that really
is good enough.

l Particulars and Prices from

[

® The Heavenly Twins

HANDMADE
GRAMOPHONES LTD

6 Newman §t - London W.1- MUS 3971

|
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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 T

CABLE CONNECTOR

& OUTLET
[l UNIT

YPE UDC
{Cover removed)

TYPE CC2

OUTLET UNIT TYPE UOS¢

If it’s Electronic
and you want it
Designed and Developed or produced *

to your specification

& COMPANY LTD.
(formerly P.A.M. Ltd.)

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" x4” X 3",

T YER & € O MP

work are illustrated.

PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY
Electric

A member the Southern Areas

of

Tyer & Co. Ltd. Electronics
division combines the technique
of several companies,
established in the Electronic
field, with the extensive modern
production resources of Tyer &
Co. Ltd. Examples of recent

This E.H.T. Cable Insulation Tester has been
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 youw’ve
reached, we can save you time and

trouble—maybe money too—
write or *phone without delay.

PERRAM
ESTB. 1851

N Y L T D
Telephone Guildford 2211
Corporation Group

long-

A
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PeX0103).P-S . F- 8 for High Fidelity

; 11113 mgt ldvanceddmr&-cone High Fidelity AXiom 3 o o
- oudspeaker yet produced, incorporating new
AXiom 4 o o ldeveilol;lmte’ms a;vhu:h ncg only redtgce dxsdtomon toa vdeg

A twin-cone Unit of similar design to the Axiom 300, but ow level, but also provide a smoother and more exten:
havtlwnngi o T i o T e asse;nbly response than ever before achieved in this type of Unit.
roducing a total flux of 195,000 Maxwells, with consequent- Both diaphragms are carefully terminated to prevent
f a very high degree of electro-magnetic damping. In  standing waves and spurious resonances and are driven
addmon, the power handling capacity is higher. by a long aluminium coil suspended in a total flux of
T, e Lt fe 158,000 Maxwells, A robust cast chassis is employed
will perform all the fubo®  and the construction is dust-proof.

tions of the Axiom 300

and is additionally capa- SPECIFICATION

ble of High Fidelity Frequency Response:  30-16,000 c.p.s.
reproductioninvery large Fundamental Resonance: 35 e.p.s.
rooms, public buildings, Maximum Power Handling Capacity: 15 watts

etc. Flux Density: 14,000 gauss
SPECIFICATION Yoice Coif Diameter: 1} ins.

Frequency Responss Impedance: |5 ohms

30-16,000 c.p.s. 5 o] 8
Fundamental Ressnances Typical on-axis response curve for Axiom 300

X 35 c.p.s. 100 ¢/s 200 300 400 500 IKe/s 2
Maximum Power T
Handling Capaclty: 35 = ATV
20 watts "
Flux Density: 5 | /7~ )Y
17,500 gauss 15k 1
Yoice Coil Diameter: : \
ing. 5k
Impedance: |5 ohms

Goodmans High Fidelity Loudspeaker Manual, which contains
full information on Goodmans High Fidelity products, free on request.

20103} " V-9 'F_ B ...Europe’s largest Manufacturers
and the World’s largest Exporters
of High Fidelity Loudspeakers
I Wembley 1200 (8 lines)  Grams: Goodaxiom, Wembley, England

GOODMANS INDUSTRIES, LIMITED,
AXIOM WORKS, WEMBLEY, MIDDLESEX,

DEPENDABLE RELAY Have you
CO.LTD. a Relay

8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3.  PRImrose 8161 problem?

Head office, 12a Tottenham Street, W.|

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

AUTOMATION @ BRIDGE CIRCUITS

p @ PHOTO-ELECTRIC CELLS

RELAYS @ LIQUID CONTROL
Standard 3000 T con- etc., etc
tact assemblies 4+ | or ’ ’
2 Mercury Switches up
to 50 amps. at 440 V.
A.(é. or 20 amps. 230 P.O. TYPE 3000
D.C.

& 600 RELAYS

Manufactured to your specification to Post Office
or Interservice standards.
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variable high power

TYPE 10
SAVAGE I0KW 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 411 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 Depurtment.

W. BRYAN SAVAGE LTD

Designers and manufacturers of amplifiers and vibrators for modern industry
17 Stratton Street, London, W.I
Telephone: GROsvenor 1926

DaSé659WwW

WORLD 119

Now what can |

you wouldn’t know?

As a reader of this paper, you’ll already be well
awareof theimportance 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
...Iin 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'S



1

WIRELESS WORLD

JUNE, 1959

20

F'!\ww\\ww'rwrwr P
2 |

. |

?

&fd,‘mu,lum w...hummm“

MODEL LI0 HIGH FIDELITY 10 WATT

AMPLIFIER

WITH SEPARATE PRE-AMPLIFIER

Retail
Price
GNS.
Size of main amplifier 9in. x 7in. x Sin.,
Pre-amp. [lin. x 4§in. x 2%in.
Plate 12in. x 3%in. Stoved Gold ham-
Front Plate
Weight of main
For 50/60

only (i.e. Main

Supplied complete l
Amplifier and Pre-amp.)

mered finished chassis.
Polychromatic Gold.

amplifier 10lbs. Pre-amp. 3lbs.
c.p.s. AC. 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 {0pfd.
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

Front-

HARMONIC
DISTORTION
(Inc Pre-amplifier)

Damping Factor 3
Bass Control
+9d.b. to — 9 d.b.
at 50 c.p.s.

Treble Control
+9d.b.to — 94d.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:

LINEAR PRODUCTS LTD.

For

0.09% measured at 10 wartts.

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST!

The L45. A compact High Quality
4-5 watt amplifier

rox. 7-5-53in. high.
ivolts 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 £5/19/6.

THE LT45 TAPE DECK AMPLIFIER.
A complete unit (power pack and oscil-
lator incorporated) ready for connection
3 ohm loudspeaker and
practically any make of deck. Negative
izati adjustment by
multi-position switch for 3%, 74 and 1Sin.
il pri 2 gns.

THE LG3 GRAM AMPLIFIER. Overall
size 6 x 44 x 2}in. Controls: Vol. and
Tone (with mains switch). Output for
2-3 ohm loudspeaker.
200-250 v. 50 ¢.p.s. A.C. mains. Retail

Size apr
is 28 mill

feedback

per set.

MULLARD VALVES
EFS6(l); 'ECCBI2): EL8Q): | price 557,

EZ8I(l)
OUTPUT MATCHINGS

1.5a. at 4-pin socket.

ARMLEY,

to A.C. mains.

All above for

L50 50 WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
For 3 ohm and |5 ohm | Qutputs for 3 and |5 ohm speakers.
L/Speakers from high grade | Retail Price 19 gns.

sectionally wound output trans- | L10 10-12 WATT HIGH FIDELITY.
former. AMPLIFIER with separate pre-amplifier.
RESERVE POWER SUP- | Retail price I5 gns.

PLY (for Radio Tuner) 300v.!|L3/3 STEREOPHONIC AMPLIFIER
30 m.a. smoothed and 6.3v. | Sensitivity 150 m.v. Output 3 watts on
each channel.

ELECTRON WORKS,
LEEDS

Tel.: Leeds 63-0126
(3 lines)

Sensitivity

THE VU-LIFE TELE TUB
“TWINS "~

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 14in. from £5 10 0
15in., 16in. or 17in.

from .......... ... £7 0 O

2lin. from ........ £1010 0

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
12in. or l4in...... .£7 0 O
(Aluminised £7 10 0)
7in, .ooiiieennn. £8 8 0
(Alumlnlsed £8 17 6)

Trade discounts allowed.

NOW A 12 MONTH’S GUARANTEE

Most makes and types of tubes supplied from stock.
Bulk discounts arranged.

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.--

Our long experience ensures first class workmanship
coupled with full use of all the latest techniques.
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AUDIO OSCILLATOR TYPE AO50

covering 20 cps to 200 kc/s in four ranges.
£10 plus 4/6 carr./packing.

VALVE MILLIVOLTMETER TYPE VV60

measiires 1 milli-volt to 100 volts rms over
the range 20-200,000 cps.
£l4 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 78818

be TRANSISTORWISE! be POCKET-WISE !

‘RECO’ MIDDY TRANSISTOR ONE KIT

«tMed and Long or Med. and 8hort Waves). Bize: 4}in X
Sfin. x [jin. Variable sensitivity control. High gain
Vari Q ferrite rod aerial. ““Sonotone’” dynamic min. earpiece
Months of listening pleasure from pencell battery, 37/8.
p.p. 2i-

“RECO” PUSH-PULL FIVE. M/L WAVES

Indoors or outdoors this brilliant radio brings Light, Home and Continental stationt
to your ﬂnger tips. 5 transiators including OC48 R.F. stage. Pale blue case with
red spk. grille. Complete with 2}in. M/C epeaker (Celestion) £8/7/8, p.p. 2/8. Data 2/6.
Size: 6fn. x 4Hn. x 1§in

‘RECO’ TRANSIGEN THREE KIT

{Med. and Long Waves or Med. and Trawler Band). Size:
6fin. x 4fin. x 1l§in. Entirely self contained (no
external aerial req.). R.P. stage with Muliard OC 45

e transistor followed by two high gaiv transistor stages
On test tunea . Tmrd Home, Light, Radio Luxembourg atter dark and many othere
at good listening level. The receiver was tested at approx. 50 miles lmm nearest
tranamitter. Complete kit with casy build practical wiring diagrams, “Sonotone’
super dynamic min. earphone with insert or bal. .rm. reproducer. Pencell battery
tor months of listening pleasure. 75/-, p-p. 2/6.

NEW *““RECO” SUPER TRANSIGEN FOUR TRANSISTOR KIT

As above but with 2}in. Celestion moving coil speaker. A fine portable in pale blue
polystyrene case with coptrasting red spkr. grille. Complete with pencell batteries,
easy build practical wiring diagrams. 98/8, p.p. 2/6-

“RECO” SUPER SPECIAL THREE KIT

(Med. Long and two Bhort Wave bands). * 8ono-
tone * min. earpiece or bal. arm. reproducer which in
areas of good signal reception may be mounted under
red contrasting grille. Bepasitivity control for distant
stations. A fine kit, complete with pencell and casy
build diagrams. 75/-, p.p. 2/8.

. “RECO” PUSH-PULL FOUR KIT

Ag above, but with push-pull output stage snd 24in.
moving coil speaker which fits under red contrasting
grille. Pale blue polystyrene case. Bize: 6}in x 4jin. x
1Hn. Complete with data. 99/8, p.p. 2/6.

Pracucal wiring diagrams, parts price Uat. circuits, 1/3

AFTER SALES SERVICE

RADIO EXCHANGE CO.

27 HARPUR ST., BEDFORD. Tel. 2367, Closed | ofc Saturdays.

high
performance
dual

impedance

ribbon m:crophone

designed and manufactured in England

A worthy link in the chain between live sound and
perfectrecording, 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 alow or high impedance
microphone to suit any type of equipmentand 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 ¢.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 of jazz—
even the solo plano, normally the mostdifficult
instrument, is faithfully reproduced,

Microphone with dual
impedance head in

Microphone (dual
impedance head) and
tripod desk stand,

Send now for illustrated folder { FC6,; or ask your radio dealer

Simon Sound Service Ltd
46-50 George Street, London W1 WELbeck 2371

TA 1994

121

presentation case, 8t gns.

with11 ft.of cable, 10gns.
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¢ THE MAJOR-2”
2-transistor Portable Radio

% No aerial or earth.

v Variable tuning over medium
waveband.

% Internal Ferrite aerial.
% Drilled and mounted chassis.
Y Four-stage reflex circuit.
% Highly efficient.
% Economical (14 mA. consumption). Size 44 x 3 x 1}in.
Y% May be assembled within an hour. Woeight less than 4 oz.
% Complete layout diagrams.
We can supply all items including 2 EDISWAN 72[6
TRANSISTORS, case and personal earphone for...

All parts sold separately. Post free.
Circuit, layout diagrams and shopping list free,

*“THE MAJOR-3”

A 3-transistor version of the Major-2 in the same eabinet fitted with
volume control. Fantastic output! 90/-. Post free.

CONSTRUCTORS’ PARCEL FOR
TRANSISTOR POCKET RADIO

Size 5% x 3% x liin.

SPECIAL PRICE

55 /- P.P. 2/6

Component lists
supplied. °

Y 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 2}in. Speaker to fit. 21/6.

% 20 : | output Transformer to match Speaker. [0/-.

Y S transistor printed circuit board, 5/6.

Y Circuit of 5 transistor radio. I/-.

THE IDEAL BASIS FOR A PGCKET TRANSISTOR RADIO

THE “TRANSISTOR—8"’
COMBINED CAR-RADIO/PORTABLE

PUSH-PULL SUPERHET
Now in its third year!

% Medium and long wave tuning.
Y% All EDISWAN transistors.

% Internal Ferrite aerial.

Y% 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 3in.; weight 4lb.

Complete set of components includ-
ing cabinet, speaker, etc.

£11.10.0 rr. 26

All parts sold separately.

Car Radio Conversion 8/-. AVC4/3,
325 mW version, £13/10/-. P.P. 2/6.

FULL COVPREHENSIVE INSTRUCTION BOOKLET FREE

FOR USE WITH TRANSISTOR-8 ETC.
CAR RADIO 2 Watt Amplifier

A permanent power transistor stage for your car etc.
Y% Works from 12 volt battery supply.

% Output up to 2 watts audio.

% Includes high flux 7 x 4 -speakar.

<% 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.

All s for includi
circuit, etc., can be supplied for

THE TEI.ETRON ““TRANSIDYNE™

Y% 6 EDISWAN TRANSISTORS.
% TCC printed circuit.

Y% 120 mW output push-pull.
% Med. and long waves.

“% Components identified.

% Long-life batteries.

% EASY TO BUILD.

< 2%in. high flux Speaker.

Size 6§ x 3} x I}m Welghc 20 ozs.

ng cabinet, printed

£11.19.6 r.r.2s

All parts sold separately.
SEND 9d. FOR CIRCUIT, PLANS AND PRICES

SIX TRANSISTOR POCKET SUPERHET

% Medium and Long Wave tuning.
% 6 Selected Transistors.
% Easy to follow Printed Circuit.
Y% 100 mW output on new push-pull.
v Internal Ferrite Aerial.

. % 30 ohms 2jin. Speaker.
Y Comprehensive Instruction Booklet.
Y Low consumption on 9-volt battery.
% Actractive Plastic Cabinet with gold (red, blue

and white colours).

% Easy to Build.

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. 6 rr.2s

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
NTRY. FREE LISTS BY RETURN

HENRY’S RADIO LTD, & {ARRow RoAD. PADDINGTON, W.2

m 0 A2 (Opposite Edgware Road Tube Station) PAD 1008/9



I. PIRANI CONTROL UNIT
Includes:

* 6in.ll mA. movement meter with mirrored
scale,

% Fully set Wheatstone Bridge.

% Complete in best quality case.

% Built-in galvo-shunt.

ONLY £5/19/6 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/- »r.2s

100-volt type used but in new condition. With
leather case. £6 Post
free

1355 RECEIVERS

Used

condition,

RADAR UNIT TYPE 1683

Complete with the following valves:
2—-6C40; 832A; 0829B; 2—5R4G; 3—6AC7;

6V6GTO; " 931A photo multupller with associated
network. Also 2-blower motors. Input 30-115
volt 400 to 2,600 cfs. cd 26 v. d.c. BRAND NEW

and boxed. £6/1 o/_ Post

free
RCA 64-inch P.M. SPEAKER in Cabinet.
With vol. control and 600 ohm Line Trans.

27/6 p.P.2/6

RF UNITS TYPE 1/5 Svluitlc:ed
Tuning 30 to 40 Mc/s. Includes
3 SPél’s. Carriage 2/6 10/-
Type 26: Variable tuning, 50 to 25/_
65 Mc/s. Including 2 EF54’s and
1 EC52. Carriage 2/6

(Circuits in stock for both types 9d. each.)

WIRELESS WORLD

2. PIRANI

DIFFERENTIAL LEAK
DETECTOR
Includes:

Y% 2-arm Wheatstone Bridge.

Y Masses of high quality switches and
controls.
Y Best quality wood case.
% Galvo-shunt.
Y% Circuit diagram.
ONLY 59/6 P.P. 5/~
PYE 45 Mc/s STRIP TYPE 3583
Complete with (2 valves. 10-EF50; EB34;
EAS50, with modification darta.
39/6 Carriage
1 A 516
372" MINIATURE IF
STRIP 972 Mc/s
The ideal F.M.
conversion unit as
described in
BLALAM April)
May, 1957. Com-
plete with 6 valves,
. three EF91's, two
= EF92’s and one

EB9IL.1.1.F.T’s, etc., in absolutely new condition.
With cireuit 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.
Brand new and unused.
Carr.

£5/1 0/' 716

100 watts.

STROBE UNIT
Complete with: 6—EF50; 5—EA50 SP61.

etc. 35/_
1 INDICATOR UNITS

67/6 "

CV66 VR6S,

Relays,

182A

Relay

152 UN
Containing EA50, VR9I,
Couls, etc. 7/6. P.P. 2/-

BARGAIN OFFER [

Unused U.S.A. 90-volt batteries. Tapped
at 674 volt, 45 volt, 22} volt. For use with‘
portables, etc. ¢

P.P.
oNLY §f= on 50 ¢

g
W NN

PACKARD BELL PRE-AMP.

Complete with screened case with 6SL7GT;
28D7; relay, leads, jack plugs; handbook, atc.
Sealed in carton.

ONLY 12/ 2/_

ADMIRALTY TEST SET TYPE 229. 600 Mc¢/s.
Brand new, in cases. £5/10/-. 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 (00
Kefs. upwards. Fundamentals: 54th and 72nd
harmonics, etc. Send for NEW free complete list.

426 CONTROL UNIT

Includes: 4—EF50; 2—SPé1; EB34; multibank
switches; pots; transformer, etc.

ONLY 30/- P.P. 3/~

’TRANSISTORS -

(Junction Type PNP)
’Ed-swan XAL04 6 Mcfs osc/mixer,

R
'Edlswan XAI103 4 Mc/s RFand IF amp. 15/- ea.
Ediswan XBI04 Audio Qutput, etc.... 10/~ ea.
Matched pair XB104 for up to 250
MW audio OULPUL....c.ccveurrneranens 20/~ pr.
Continental OC44 12 Mc/s osc/mixer,
................................. 30/~ ea.

.................................... 25/~ ea.
'Contmental OC72 up to 350mW
push-pull ...cceuieniniiiiieinieieannane 20/~ ea.
4 New Market powertranslstors stocked, e.g.,
PVI5/10P; IS volt 10 watts.. o
1’vao/3op 30 volt 10 watts.
€ VI5/201P; 15 volt 2 watts..
V30/201P; 30 volt 2 watts..

)Red spot 800 ke/s Audio amp

’Whlte spot 2 to 5 Mc/s RF, ete..
GreenfYellow Audio Ampllﬁer ......... 7/6 ea.
Red/Yellow .5 to 8 Mc/s. R.For[F ete.15/~

¢
{
¢
:'New data sheet available on all types.
¢
[
(
L

LARGEST RANGE OF TRANSISTORS AND
) COMPONENTS FOR THE HOME CON-
)STRUCTOR IN THE COUNTRY.
’FOR NEW FREE LISTS.
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3, PYE SCALAMP GALVANOMETER
Includes:

% Pye Scalamp Galvo type 2000.

Y Mains or battery operation.

Y% Sensitivity (typical) 33.5 mmjuA.
0.670 mm/uV.

ONLY £12/1 0/- P.P. 5/-.

WAVE-GUIDE WATTMETER
Type W8921 [0 cm. Complete in transit case.

BRANDNEW £6/1(/- £

VHF TRANS/RECEIVER Type TRI%920,
100 to 120 Mc/s. |IF frequency 9.72 Mc/s;
Bandwidth 40 Kc/s, 4 channel crystal control-,
led VHF airborne transfrec. Complete with
2l valves, transmitting crystal and 24-v.
rotary unit, all contained in metal case. In
new condition with full circuit dmgram

Circuits sold separately, £8/1 9/ I0/6

1/9 post free.

:)VHF 10-CHANNEL TRANSéREC Type
) 1986, Frequency range 124.5/156 Mc/s.
§frequency 9.72 Mejs; %r]dhwidthl. 23 Kefs.
itl ess
1’Sub units Type valves valves P.P.
) TRANSMITTER BI 75/- 25/- 2/6
1, RECEIVER ...... 114 27} 7/6 2/6
1,|2F4Ame|lﬁef .ﬂg ::;56 12/6 %;2
v. Rotary unit - —
:’ 0O-way Control - o .
(71,11 S, - —_ g
"All the above are in absolute new condition.
‘Full circuits available, 1/9 post free.
CRYSTAL CALIBRATOR For No. |? Set
10 Kcfs; 100 Kcfs; | Mc/s; spot frequencies;
Crystal controlled oscillators; includes 5—

12SC7 valves, neon modulator handbook, etc.

BRAND NEW £4/1 9/6 'rc;set

MIXER UNIT TYPE 79
Frequency range 172 to 190 Mcjs. Comprising:
VCRI39A Cath. ray tubes; 7—EF50; EF5S;
EAS5Q; 2—EB91; 5U4; YUI120 and EC52. 5tandard
main input 200-250 volts 50 c/s. ldeal Scope Basis.

£5/1 0/ Carrlage

WALKIE/TALKIE TYPE 38 TRANSMI'I'I'ERI

Complete with 5 valvas ln new condition.
These Sets are sold without Guarantee, but are

serviceable, 22/6 2/ 6

H/phone 7/6 pair. Junction Box 2/6.
Mike 4/6. Canvas Bag 4/-. Aerial Rod 2/6.

TRANSMITTER/
RECEIVER
Army Type 17 Mk 1l
Complete with Valves, High
Resistance Headphones,
Handmike and instruction
Book and circuit.Frequency Y.
Range 44.0 to 61 Mc/s.

Throat

Range approximately
to 8 miles. Power
requirements : Stand-

ard 120 v. H.T. and €7

2v

Ideal for Civil Defence and com- 45 2

munications. BRAND NEW / 5/-

44-6]1 Mc/s. Calibrated Wavemeter. for same,
10/- extra.

RADIO AND TV VALVES, ETC.
OVER 400 DIFFERENT TYPES [N STOCK:
SEND FOR NEW FREE LIST.

HENRY’S RADIO LTD.

(DEPT. W/WIE)

(AT JUNCTION OF EDGWARE ROAD
AND HARROW ROAD)

5, HARROW ROAD, PADDINGTON, W.2

PAD 1008/9
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MUIRHEAD PRECISION, 4 bank, | { MINIATURE MOVING COIL DIFFERENTIAL
pole, 24 position Stud Switch. Heavy duty | RELAY. Two coils 350 ochms each. Operating current |-
contacts, brand new, original boxes. Price | minimum 140 microamp, nominal 400 microamp, maxi-
17/6 each, P. & P. I/—. 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 1} x § x }in. Price: 22/6 each.

EVERSHED AND VIGNOLES. Circuit testing
Ohms Meter, pattern *'S "'’

complete with testing prods. | PLATE TRANSFORMER of very best
inst. book, ete. Two ranges: | g A make, brand new, original manu-
0-3 and 0-30 ohms. Brand | geryrer's cases. Input tapped at 190/
new, guaranteed perfe;t, 3s | 2]10/2307250 V. Output  2250-0-2250,
ius. Offered at fraction of | cenre tapped 400 mA. MNett weight
fl maker's price. €4/17/6 each. | 76, “size §3in. x 9in. x 6kin, Price

P. & P. 2/6. ’
EJVOERSSHEDWAN% VIG. | E8/10/- each. plus carr. 10)-.
LE “‘Wee egger’’
il 500 volt in leather case. METERS BRAND NEW
Guaranteed perfect. Price GUARANTEED PERFECT
£13/15/-. P. & P. 2/6. Charging Types

TRIPLE RANGE VOLT- | | 24 amp. DC M.l 2in. fl. rnd.  7/6

METER, 0-5 25-250V D.C. S amp. D.C. M.l 24in. fl. rnd. 11/6

M/C 3%in. meter 3in. scale, 7%in. D.C. M.1. 34in. proj. rnd. 12/6

mounted in bakelite carrying | | 9 3mp. D.C. Hot Wire W.R.

case 74in.x4lin.x3in. com- 235in. fl.rnd. o 6/6

plete with handle and test Voltmeters

leads. 27/6 each. P. & P.2/-. | | 12 v.D.C. M.C. 24in. proj. rnd.  8/6
20 V. D.C. M.C. 2in. fl. sq. g

AUTO TRANSFORMERS, step up, step down, 25 Volt D.C, M.C. 2in. fl. 3
;é8—200—220—242272.1 Fullr| sh;ot{‘deg.zllzewgoo 30 Volt ‘M.l 3in. |I>nroi. rnd. I0§6
. watt type - each. P. 5 8 watt type 40 Volt M.C. 2in. fl. 5q.......... 9/6
SOUND POWER TELEPHONE UNIT. | £33/ cach. P. & P. 3/9. 1,000 watt type £4/4]- each. [ | 250 Volt A C. rectiﬂesdqmoving !
No batteries required. Fitted with neon [ p '8P, 6/6. Also 60 watts, 19/6 each. Plus P. & P. 2/-. coil linear scale 34in. fl. rnd. 35/

indicator lamp and high pitched buzzer,
operated by built-in generator. Entirely
self-contained, ex Admiralty. Rebuilt and

300 Volt A.C. M.L. 24in. fl. rnd. 22/~
400 Volt A.C. M.I. 44in. fl. rnd. 35/-

guaranteed working. Effective up to half a Milllammeters
mile, waterproof. gomAAM.C. 2in. fl. 5Qe.coeenne 12/6
£3 Unit or £5/17/6 pr. Carr. 7/6. Master Units ] e %i*,'."'nﬂ',;" - =t 3}2
to take five extensions also available. £4 each. 200 mA‘. MC 2ii'n. ﬂ rnd 916
SOUND POWER TELEPHONE HAND- e T e
SETS. New, 17/6 each. P. & P. 2/-. 0-1 MA Flush mounting P
AERIAL AS ILLUSTRATED. Ideal G s U 8 xSlcatnekCly 57/6
for Car. Overall length 33in., khaki, ;B el " each

with flexible shaft which enables the
aerial to be fixed firmly in any position.
Price 8/6, plus P. & P. 1/6.

Thermo-coupled
350 mA. 2in. rnd. plug-in...... 3/6
500 mA. 2in. rnd. plug-in...... 3/6
R R e R POSTAGE ON ALL METERS I/-

0 - U.S.A. PRECISION SERIES 834S
STAT ON CERAMIC. 58 ohms, 50 MULTIRANGE TESTERS

AMI for

watt, complete with instrument knob.| CERAMIC PRECISION SWITCH 2 pole, 6 way, 4 || A illi-
Price 8/6. P. & P. /6. ?an&ksP. lNéew in manufacturers’ boxes. Price: 10/6 eyach. a,;.(,:,;:"gaz'cc'mvﬂ:;:nhtmi&"dm'ﬂ':g.
) 8 o amps., in wooden carrying case, com-

NEW 10 watt DUAL VOLUME plete with test prods, new batteries,
CONTROL. 25 ohms, plus 25 ohms. guaranteed perfect. Price £5/19/6.

7/6 each. P. & P. /6. P. & P. 2/6.

MUIRHEAD VENIER DRIVE. Scaled
0-180 degrees, ratio 31/1, dia. 3in., as
fitted to R.F.26 units. Complete with
lampholder. In manufacturers’ original
packing. New, 8/6 each. P. & P. l/6.

TRIPODS. Solid wooden legs 38ins.
long, metal top and
metal toes. As new.

» Price 10/6 each, plus) MUIRHEAD PRECISION KEY SWITCHES. Low
3/- carr. capacitance, 4 single pole ¢fo each side. Brand new.
Chrome-plated bezel. Price 12/6 each. P. & P, /-

g

HIGH SPEED RELAY. Siemens, two .
bobbins, 1,000 ohms each. New, 10/ each. MIDGET ROTARY TRANSFORM-
P. & P. /- ; ERS. 2}in. dia. x 44in. Input 1.5 volit
. T ; ; f Qutput 310/365 volts at 30 mA. Brand
US.A. 127-voit 4-pole CHANGE- i A b L R Ry new. 12/6 each. P. & P. /6.
OVER RELAYS. Brand new and boxed, " Bl Mol T DYNAMOTOR (Rotary Converter).
5/6 each. P. & P. éd. < > 6 volt in, 250 volt at 100 mA., ex new
e LEat 3 equipment, 25/- each. P, & P. 3/-.
PACKARD BELL RELAYS. 12/24 volt, MICROPHONES—NEW, Throat,
650 ohms coll, 2 pole changeover, 1.5 amp| 20 WAY STRIP contalning standard Post Office tele- | British, magnetic, 4/6. P. & P. 1/~.
contacts. Brand new. Price 5/6 each. P, & P.| phone Jack Sockets, overall size 11 x 34 x $in. New. | HEADPHONES. 4,000 ohms, im-
6d. Price 15/- each. P. & P. 1/6. ported, new, 15/—

SERVICE TRADING COMPANY —

i
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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. |llustrations above
and below.

MINIATURE P.M.
vcle, raversible, 1fin.
9/6 each. P. & P, /-,

MOTOR 12/24
dia. New Price

TWELVE PLATE F.W. BRIDGE CON-
NECTED RECTIFIER mounted on
200/250 wolt A.C. 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 /80
h.p., 2 drives, direct 6000 r.p.m., reduc-
tion 300 r.p.m. 22/6 each. P. & P. 2/6,

PP

Pt
3
e

k2

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 £15 each, plus carr. 12/6.

NEW UNCHARGED UNFILLED 12 VOLT AC-
CUMULATOR 9 ampere in unspillable plastic cases.
Comprises 6 X 2 voit separate coils connected by terminal
strips. 6 X 54 X 4}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 |
amp. 230 volt. 24
hour phase, + hour
divisions, aliows 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. I/6.

CONSTANT VOLTAGE TRANSFORMER by
Advanced Components Ltd., Type No. MT.I140A. Input
190/260 volt 50 cycles. Constant output at 230 volt 150
watt. Unused, guaranteed perfect. Price: £8/5/-. Carr. in

England 6/6.

NEW GALYANOMETERS, solid brass,
3in. dial, in polished wooden case. 70
degree scale, 35 mA either snde 100 ohm
coil. Price: 12/6 each. P. & P. 1/6.

NEW CAR.
PENTER’S
TYPE POL-
ARISED RE-
LAYS. 2 x
9500 turns at
1,685 ohms.

Price 22/6 ea.
P. & P. |-

NEW
MOVING
COIL
HEADSETS,
complete with
Tannoy carbon
hand  micro-
phone, with
plug  suitable
for No. 19 set.
Price: 12/6
each plus

& P. 2/-

BRAND NEW SELENIUM FULL
WAVE BRIDGE TYPE RECTIFIERS.
in manufacturers’ original packing. D.C.
output 36 v. [0 amp,, made up of {2 x
110 mm. dial plates, These fitted in cooling
funnel (removzble). snze Ilfin. % 8in. X
4%in. Price 45/-. & P. 3/3.

WE ARE EXPERTS AT OVERSEAS PACKING AND SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2. Tel; GER 0576

ALL MAIL ORDERS:
47-49 High Street, Kingston-on-Thames.

(Early Closing Thursday)

Telephone KiNgston 4585
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VALVES 2

Brand new, indi-

RGI-240A...

807AMER ... 6/6
807BR 5

viduaily checked g|: .705-
| .80/~
and guaranteed o h
833A ...£17/10/-
/1
AC/ /6
ACS/PENDDIO
AC6/PEN ... 5/
AC/SP3 4/
ARS8
ARP3
ARP4
ARPI12
ARP24
ARP34
ATP4
ATP7
B30
BL63
D41
D42 i 5/—
D77 _ VCRS 7 ..10/)-
T
DB4I " Special Valves:
DD620 PENI340 ... 6/- 3J/170E ......£35
DETS PENDDI360 9/6 3/192E  £37/10
DET I8 0 7I WL4I17A .. 15/-
DETI9 . 76 723AB ...... 52/6
DET20 726A ...... 27/6
DH76 5/3 YZ7110 .15/
AllU.K. orders below 10/-, P."& P. 1/-; over 10/, 1/6; orders over £2 P. & P. free. Overseas postage extra at cost.
BRAND NEW ORIGINAL SPARE PARTS Avominors in leather case, with leads, fully Output Power Meter, Type TSII8RF,
FOR AR88 RECEIVERS. tested, £5/10/-. Packing and carriage 2/6. Frequency 20-750 Mc/s. Power 5-500 w.: Full

Please see advertisement December issue.

Complete set of strong aerial rods {Ameri-
can). Screw-in type MP49, 50, 51, 52, 53,
* total length I5ft. 10in., top diameter 0.615in.,
bottom diameter 0.185in. together with
matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation,
£2/10/-, post free.

High Resistance Headphones.
Brand new, ex W.D., boxed.
P. & P. I/-

Low Resistance Headphones, brand new,
typePCLR, 5/=; Balanced Armature, 7/6.
P. &P,

4,000 ohms.
10/6 per pair.

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 ;r 25I0/60hms U.S.A. manufacture. 7/6.
P.

Complete Installation ILS. Consisting of

813 Ceramic Valveholders 3/- each. P. &
P. /6.

Marconi Signal Generator. TFI44G 85 kcfs.,
25 Mc/s. Made up to new standard. £70,
delivered free.

Telephone Handset. Standard G.P.O. type.
New, 10/=. P. & P. I/-.

American Aerial Tuning Unit type BC
7298 from BC 610 TX covering 2 Mc/s.-8 Mc/s.
New £5. 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. 3-5Mc/s. together
with aerial rods, microphones, H.R. head-
phones, key. In full working order. £6/15/-.
P. & P. 5/-.

P. C. RADIO LTD.

working—with manual, £45,
Mains Power Supply Unit for No. 19 wire-

less set. Made by RCA of Canada,. !IS v.
A.C. Brand new, £15. P, & P. £I,
Johnsons Transmitting Variable Con-

densers. 500pF., 2,000 v.,
22/6. Both brand new. P,

Projection Lamps, Osram. 250 v. 500 w.
meas. of glass bulb dia, 24in., length 4in., 7/6.
P. & P. 2/~
Vacuum Condenser.
Post free.

LF. TRANSFORMERS. 4-5 Mc/s. American,
made in black crackle finish housing, 6/-.
P. & P. I/-.

CARBON INSET MICROPHONE. G.P.O.
type 2/6. P. & P. |/-.

Miniature Lead Acid Accumulator.
1.5 amp. hr. at the 10 hour rate.
13in. x lin., price 6/~, P. & P. 2/-.

I7/6 50pF., 3,500 v.,
P. 2.

32,000 V. 50 pF., 25/,

2 v.
Size 4in. x

transmitter, receiver, control unit, aerial, Thermo.couple Heating Element. .75 amp.
lugs, etc., £22/10/-. Post free. in Bakelite housin ade for aerial curren
;igial :;eneraeor 'rypet TS.14/AP. 3,200 170, GOLDHAWK RD., me?erks lDW;‘2 GE. de:) or other Lurposest.
3,370 Mc/s. Fully guaranteed, £85. w.12 SHEpherds Bush 4946 10/-. P. i/-.
PERSONAL CALLERS WELCOME
SFORMERS Virreous Enametiep Resistors
COILS  (ARGE OR SMALL QUANTITIES RCS.C. Style RWVAL

CHOKES rrapE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP

CLOCK AND INSTRUMENT COILS

ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS

CONTRACTOR: TO G.P.O., MOS., _.EB., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY

LIVINGSTONE 2261

RCS 11

FULLY R.C.S.C. TYPE APPROVED,
RWV4—L style resistors conform to Inter-Services Spec.

Other styles available.

10Q to 22KQ, our

R.C.S.C. type approval applied for.

Rating in watts
I;CSIC é:GIS
tyle tyle : Commer- Range
Service cial &

RWV4.) VPF4 3 4 5Q to 8KQ

RWV4-K VPFI0 4.5 10 5Q to 68K
LTD. RWV4L | VPFI4 6 14| 100 o 100KQ
THE C.G.S. RESISTANCE CO.
EVERTON, LYMINGTON, HANTS. Tel, Miiford-on-Sea 269

EST. 1933

London Office: 30 Clarendon Rd., Harrow, Mddx. Tel. Harrow 4147




Jonm, 1959

WIRELESS WORLD

127

C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short-
cirenit and for C.R, Tubes with falling emission.
Type A. Low Leakage windings. Optional Boost 25%

and 50%. Tapped mains primaries,
FIE T3 6500 5000 5960 0 006 12/8 each
...12/6 each With Tag.
..+12/6 each Panel and
..12/6 each Solder Tag

13.3 voll 2/8 ea
OUR LATEST SUPERIOR PRODUCT Type A2.
High Quality. Low cupnelty, 10/15 .
Optmna.l boost 25%, 5
Type B. Maing mput Low Oapumty. Multi Output
2, 4, 6.8, 7.3, 10 and 13 volts. Optional boost 25% and
50%. Suitable for all Cathode Ray Tubes, 21/-.

RESISTORS 20% 10 ohml to 10

yiw o 4d.; 3w, 441w, 8d; 1} w., 8d.; 2 w., 1/-.
EIGH STABILITY } w., 1%, 2/-. Prefemd valuex 1000
to 10 meg ‘Ditto 5%, 9d. to b meg., 10%, 6

each

All prehxred values.

d. to 10 meg.

5 watt 13
10 watt WIRE-WOUND RESISTORS 1/8
15 watt ohms—10,000 ohms

25
15,000 ohms—50,000 obms 5 w., 1/9; 10 w,
WIRE-WOUNKD POTS, 8 w. WIREWOUND POTS, 4 w.
Pre-set Min. T.V. ’1‘ Btandard size Pots,, 2}in.
Knurled Sloited knoh. Spindle High Grade, All
All values 25 ohms to 25 K. Values 100 ohms to 50 K.,
3/- ea., 80 K., 50 K., 4/.. | 6/6; 100 K., 7/6.
Ditto Carbon Track 30 K. WiW_ EXT,
to 2 Meg., 3/-. CONTROL 100
O/P TRANSFORMERS. Heavy Duty 50 mA., 4/0 Mnlti-
ratio push-pull, 7/6. Miniature 3V4, eto., 4/8, Hygrade
Push-pull 10 watts, 15/6. MULLARD ¢“510” 6k or 8k 30/-.
L.F, CHOKES 15/10H 60/65 ma., 5/~. 10H 85 ma. 10/8.
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 s,
tapped 4 v. 4 a, Rectifier 6.3 v. Ta. , tapped, 5 v,
or 4v.2a. Ditto 350 0 350

6.3 v.
SMALL, 250 0-250 100 mA., 6.3 v. 85
STANDARD, 250-0-250, 65 mA., 6.3 v.
HEATER TRANS., 6.3 v. 1} a. 3/6. 3 amp

ALADDIN FORMERS and cores, 2in. 8d.; 3in. 10d.

0.3in. FORMERS 5937/8 and Cans TV/2. {in. sq. x 2fin.
and #in. sq. x 1fin. 2/- complete with cores,

SLOW MOTION DRIVES. Epicyclio ratio 6 : 1,2/3.

TYANA. Midget So]dermg Iron. 40 w., 16/9.

REMPLOY INSTRUMENT IRON, 25 w., 17/,

MAINS DROPPERS. 3 x 13in. Three Adj. 8liders, .3 amp.
750 ohms., 4/3. .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 60 ohms per !oot K amp., 100 ohms.
per foot, 2 way, 8d. per Toot, 3 way, 7d. per foot,

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size only § x fyin. Bargain.
AQOS CRYSTAL DESK MIKE. 33-2, switched, 35/-.

MIKE TRANSF., 50:1, 3/9 ea; 100:1 Potted, 10/6.
LOUDSPEAKERS P.M. 3 OHM. 2jin. and 5in., 17/8.
8in. % 4in. Rola, 18/~. 7in. x 4in. Goodmana 21/-,
10in. x 6in. Rola, 27/6. 8in. Plessey, 18/6-
6lin. Bola 18/8. 10in. R.A., 30/-.
HI FI TWEETERS, 25/ 12in. Plessey, 30/
12in. Baker 15 wt. 3 ohm and 15 ohm models 105/-.

12in. 15 ohm Plessey 10 wt. with Tweeter, §7/6.

ILF. TRANSFORMERS 7/6 pair
485 ke/s. slog tuning miniature can 24 x 1 x lin, High
Q and good bandwidth. By Pye Radio. Data sheet supphed

Woearite M800 I.F. Miniature 465 ko/s, 12/ pair,
Wearite 550 I.F. Standard 465 ko/s. 12/6 pair,

CRYSTAL DIODE G.E.C. 2/-. GEX34, 4/-. 40 Circuits, 3/-.
H.R. HEADPHONES, 4,000 ohms, brand new, 16/8 pair.
SWITCH OLEANER Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERH 385 pf. Miniature, 1fin.
x 1}in. x 1%n., 10/~ .0 Standard with mmmeu.
@/-; less trimmers, 8/-. de et, 7/6; Single 50 pi.,
100 of., 150 pi., 7/-. Solid Dleloomo 100, 300, 500 pt., 8/6
Pa. int. Oct., EFSO. EA50 6d.
B12A, CRT, 1/3. Eng. and Amer, 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda and int. Oct. 8d.. B7G, ESA, BS&, BOA,
9d. B7G with can, 1/6; B124A, 1/8 BSA with can, 2/8.
CERAMIC, EF50, B7G, BOA, Oc 1/-. B7@ with oan, 1/9
SPEAKER FRET. Gold Cloth 17in. x 25in,, in.

.. 10/-. Expanded metnl silver 15%in."x Dih. 2/-
’l‘ygan 54in, wide, 10/~ it. 27in. wide, 5/- ft. Samples,
WAVECHANGE SWYTCHES.

2 p, 2-way, 3 p, 2-way, short spindle ............ 216
5 p. 4-way,  wafer, long spindle ............ 8/6
2 p. 6-way, 4 p. Z-way. 4 p. 8- wnyJ long spindle g;g

3 p. 4-way, 1 p. 12-way, long spindl
Wave ehnnge % MAKITS ** 1 waler, 8/8; 2 waler, 12/8;
3 waler 16/-; 4 wafer 19/6, 5 water 23/-; 8 wafer 26/8.
TOGGLE SWITCHES. S.P.,'2)~; D.P. 3/6; D.P.D.T., 4/
MORSE KEYS, gocd quality, 2/6

SUB-MINIATURE ELECTROLYTICS 15 v), 1, 2, 4, 8, 8,
25, 50 mid, 3/- each.

GOLTOP TRANSISTORS
JUNCTION TYPE P.N.P.
AUD(O V.10/15a. tor ampli- R.F. V.6/R2 (or oscillators,
fiers, and outputstages up frequency changers and I.F,
to 250 miliwatts in push- amplifiers cat off, 3 Me/s.

PR PRICE 10/- STETES pRICE

Power V15/10P, up to 10W with heat sink 20/-.

/=

1959 RADIOGRAM CHASSIS
FINEST VALUE

FIVE VALVES
LATEST MULLARD
ECH. 42, EF4l1, EBC4],
L.W. 800 m—2,00 m, 41 EZ40
12 month Guarantee. A.C. 200/250 v., 4-way *switch.
8hor{-Medium-Long-Gram. AV.C. and Negative
Feedback, 4.2 watis. Chassis 184in. x 5jin. x 24in.
Glass Dial 124 x 5%in. horizontal or 10 x 4}in. vertical,
2 Pilot Lamps. Four Knobs. Walnnt or Ivory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £9.10. 0 car. 46
TERMS: Deposit £5/5/- and 5 monthly payments of £1.
MATCHED SPEAKERS 8in., 17/8; 10in,, 25/=; 12in.30/--

* GARRARD 4-SPEED RECORD %
CHANGERS RG121/D MKIil MODELS

_ Brand new and fully guaranteed 12 months.
] AUDIO PERFECTION |

Designed to play 16, 33, 45, 78 r.p.m. Records 7in., 10in.,
12in. With plug-in NORMAL HEAD.

OUR PRICE £1 0.1 5.0 each. Post Free.

Optional Plug-in STEREQO HEAD £2 extra,

% COLLARO %
HIGH-FIDELITY AUTOCHANGER
¢ Latest Model

4-SPEEDS—I0 RECORDS
With Studio ""O'’ pick-up
BRAND NEW IN MAKER’S BOXES

OUR PRICE £7.19.6 rost free

B.S.R. MONARCH UAS8 4-SPEED
AUTOMATIC RECORD CHANGERS

Brand new and fully ruaranteed 12 months,
OUR PRICE £6.19.6 post free
STEREO MODEL UAS8, £9/18/6, UAl2, £11/17/6

AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards) ... 49/6
Amplifier player cabinets with cut boards 63/—
2 valve amplifier and 64in. speaker for above 72/é
3 valve amplifier and é4in. 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 C)I PickA-up withrturnover Xtal mounted
on baseplate. Autostop fitted.

OUR PRICE ngs'Carr 4
Amplifier Player Cabinets, 45/-.

GARRARD 4-SPEED SINGLE
1k *

RECORD PLAYER 4SP
POST
£8 [ aublo PerrecTION RO

De |uxe Cabinet with amplifier and 64in.
speaker £6/15/-, or complete kit £14/10/-.

Teletron Transistor Pocket Radios
Designer's Specified Kits

COMPANION PRINTED CIRCUIT 3
Local station receiver kit, 45x3x|4in. £4.19.6
3 Mullard or- Goltop transistors: plans éd.

Transidyne Superhet SIx 6 x 4 x in.

T.C.C. Printed Circuit, internal Ferrite aerial,
Rola loudspeaker, push-pull output. All parts,
cabinet and é 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 éd.

Also Band | version same Prices.

Volume Controls | 80 <3ur< Coaxial

Mi_dget siza: Bemi-air spaced Polythene
Long spindle.  Guaran- insulated lin. dia. Stranded
teed 1 year. All values core. Ideal Band IIT .
§ K. ohms up to 2 Meg., Losses cut 50% vl

B N e RINGE QuaLITY
Linear or Log Tracks, AIRSPACED . 1/6 yd.

COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
SOCKETS 1/- OUTLET BOXES 4/6
BALANCED TWIN FEEDER yd. 64. 800 or 30002,
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohm.
70 pf., 9d. 100 p! 150 pt.,

TRIMMERS, Ceramie, 80, 50,
1/3. 250 of., 1/6. 600 pi., 760 pf.. 1/9. Phillips, 1/-. _ea

ALUMINIUM CHASSIS. 18 s.w.g. Plain, nndrilled
with 4 sides, riveted cormers lnd mhce ﬂxmg holes,
with 2Hn. sides, 7 x 4in., 4/8; 9 . 5/9; 11 x %in,,
6/9; 13 x 8in., 8/6; 14 x 1lin., 10/8 15 Min 12/0,
and 18 x 18 x 8in., 16/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin,
P.V.0. CONN. WIRE, B colours, single or stmnded, 24, yd.
NEON MAINS TESTER SCREWDRIVER
CORED SOLDER RADIOGRADE 3 yds Dd 11b, 2/8.
PAXOLIN SHEET, 8in. x 10in., 1/6. ION TRAPS Bf-.

‘“ GEVAERT GEVASONOR”
509% Extra Long Play Plastic Tape,
1,700ft. 7in. Reel 35/-, 850ft. 5in. Reel 21/-,

SUPERIOR 1,200%t. T7in, 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, K3/25 2 kV., §/-: K3/40 3.2 kV., 7/-; K8/45
8.6 kV., 7/8; K8/30 v. 4 kV., 8/=; K3/100 8 kV., 14/6.
50 c.p.s. Voltage 30% of above,

MAINS TYPE. RM1, 125 v., 60 mA., 5/-; RM2, 100 mA,,
6/-; BM2, 120 mA., 8/-; RMd, 250 v. 275 mA., 18/-
MINIATURE CONTACT COOLED RECTIFIERS, 260

85 mA., 9/6; 200 mA., 21/--

50 mA., 7/8; 60 mA., 8/6;
300 mA., g7/e Full Wave 120 maZ, 15/
COILS. Wearlte “P” type, 3/- each.  Osmor Midget

Q" type adj. dust core from 4/- each. All ranges.

TELETRON. L. and M. T.R.F. with reaction, 3/6.

FERRITE RODS AERIALS, M.W., 8/9; M. & L., 12/6.
T.R.F. COILS A/HF 7/- pair. H.F. CHOKES, 2/6.

JASON F.M. TUNER COIL SET, 26/-. H.F. coil, a.erml
coil, Oscillator coil, two LF transformers 10.7 Mc/s.,
Detector, transformer and heater, choke. Circult and
component book using four 6AM6 2f., [Complete kit
with Jason Calibrated dial and 4 valves. £8/16/-.
Mercury Switched FM Tuner § valve Kit, 58119/6
Mullard 3-3 quality Amplifier. Ready built, £7/17/6.

CONDENSERS, New Stock. .001 mfd. 7 kV. r.o.o. 5/8,
Ditto 20 kV., 9/6; 100 pl, fo 500 p!. Micas, 6d ., Tabular
500 v. .001 to .01 mid., 8d.; .05 .1 1/- /6'61/9.
.1/350 v,, 94 ; 0.1 mtd., 3,000 v,, 3/63.001 ey 42,000 v.,1/9.
CERAMIC CONDS. 500 v., .8 pl. €0 .01 mfd., 9d.

SILVER MICA CONDENSEBS 10% 5 pt. to 500 pt., 1/-:
600 pf. to 3,000 pi.,

OLOSE TOLERANCE (d:l pt.) 1.5 pt. to 47 pt., 1/6. DITTO
19% 50 pf. to 815 pt. 1/9; 1,000 pt. to 5,000 pf., 2/-.

NEW ELECTROLYTICS. FAMOUS MAKES.

TUBULAR I TUBULAR CAN TYPES
1/350 v. 2/. | 84/350 v.  B/6 | 8/500 v. 8-
2/450 v. 2/3 | 100/26 v.  2/- | 18/500 v. 4/-
4/450 v. 2/3 | 260/25 v. 1/- | 32/350 v. 4/-
8/450 v. 2/3 1 500/12 v. 3/~ | 100/270 v. ill
8/500 v, 2/0 | 8+8/450 v. 4/6 | 2,500/3 v.

16/450 v.  3/6 | 8+8/500 v. 5/~ | 6,000/6 v. 5/-
16/500 v. 4/- | 8+16/450 v. 5/~ | 8+16/500v. P/
32/450 v. 5/6 | 8+16/500 v. 5/8 | 32+4-32/350 v. 4/8
25/25 v. 16 +16/450 v. 5/6 | 504-50/350 v. _7/v

g 1

50/25 v. 2= | 16+ 16/500 v. 5/ | 64+120/350v. 11/6
50/30 v. 2/- | 324-32/360 v. 4/6 | 100 +200/275v.12/6
FULL WAVE BRIDGE SELENIUM RECTTFIERS. 2, 8 or
12 v. 1} amp., 8/9; 2 11 ;42 17/8; 6 a. 22/8.
CHARGER TRANSFORME Tapped input 200/280 v,
for charging at 2,6 or 12 v. 1} a .. 15/6;24a.,17/6;4a. .22/6
Charger circuit free AMPMETERS, 4 a. and 5 a., 14/

NEW and boxed VALVES  go-day guarantes
1R5 /6]6L6G  10/8|EASO 1/6iEZ81 11/
185 1G|8NTM  7/6|EABCS0 10/6|E1148 1/
1T4 /6/6Q7G 10/6/EB91 HABCS0 18/
2X2 /668A7M 10/6| EBC33 /@|HVR2A i
384 16|6837M 10/6/EBC41  10/8(MU14 104
3V4 /668N7 8/6{EBFS0 10/6| P61 6l
504 /6|6V6G  7/6|ECCB4  12/6/PCCB4
5Y3 16(8X 4 /6|ECF80  11/6/PCF80 11/
524 /6(6X5 ECF82 11/6{PCF82 11/6
6AM6 “8/6/787 10/6{ECH42 10/6/PCL82 11/
6BE6 7/6/12AHB8 10/6|ECL82 12/6/PEN25 @/
6BH6 10/6(12AT7 10/8|EF39 7/6|PL82 0/
6BW6 10/6/12AU7 9/6|EF41  10/8/PY80 0/
8D6 716|124X7 9/6|EF50 5/6|PY81 0/6
66 7/6|12BE6 9/6{EF50 16| PYS2 o/s
6HBGT 3/6|12K7 618ylv. SP61 Bl
6J5M  6/6/12Q7 /6|EF80  10/6(UBC41 10/
38 16|35L6 /6| EF92 5/6(UCH42
617G  8/6|3524 /6| EL22 5/8{UF41 0/
6K6GT 6/6/%0 10/6/EL84  10/6|UL41 i)
6K7G  B/6|807 8/6/EZ40  10/6|UY41 0/8
6K8G /6 954 1'6 EZ80 9/6'U22 0/8

RADIO COMPONENT SPECIALISTS

(EXPORT C.W.0. POST EXTRA.)

POSTAL SERVICE /-, OVER £2 FREE. C.0.D. I/6

Wed. | p.m. Catalogue 1/6,

OUR ONLY ADDRESS

337 WHITEHORSE RD.,
WEST CROYDON

THO. 1665. Buses 133 or 68.

H
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_(RADIO) LIMITED

Phone: GERRARD 8204/9155

Cables: SMITHEX LESQUARE

WESTON MODEL 772 TESTMETER CUSSUR DOUBLE BEAM OSCILLOSCOPE

o YoLTs gifk&sm Rt R TYPE 339

gy e o A AT Operation 110/200/250 volts A.C.
250 v. IO ma. 5 amp: 120 watts. Time Base |0 posi-
1,000 v. 0 ma. RESIST- tions. 6 cps. to 250,000 eps.
L vours égg T Wk, Ampliifier 10 cps. to 2,000,000
10v. QUTPUT 1,000 ohms cps.  Sensitivity, YLY2.3.l v,
50 v. METER 100 k. ohms D.C. 1.l v. rms. X. 225 v. D.C.
?‘Sooogv 10 megohm B oy

Supplied in good working order
complete with handbook and
circuit. €27/10/- each. P/P £].

Supplied in perfect working order, complete
with rexine carrying case, Internal batteries
and instructions. £8/I’/6 each. P/P. 4/-

AN/ARN-5D GLIDE PATH RECEIVERS C.R.100 SPARES KITS
Complete set of new valves 2 X66, 2 US0,
2 DHé3, 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.

AMERICAN
GEARED
MOTORS

24 volt D.C. motor fitted
with precision gearbox
givingdvgin outputs of
: i 20 an r.p.m. Also
il iy FERRANTI TESTMETERS ® operates _ on 12 volts.
PRI o TYPE @ tin. shafts. Brand new. 19/6 each. P[P /6.

;ii[]);,?l. II%.SSr;;' D.C. D.C. Ohms. . | POST OFFICE TELEPMONE HANDSETS.
5 p VOLTS VDLTSCurrent § — Std. type. New, boxed. 12/6. P/P I/3.

relays, etc. Operation from 24/28 volt. 3v. 15v. 7.5 ma. 25,000
D.C. Size 54 x 64 x l4in. Supplied brand 30v. 80v. 30 ma, ﬁ?YST‘AL F;ICROPHONE INSERTS. Only
eac P/P 6d

new and boxed. ONLY 59/6 each. P/P 5/-.

Three-channel
U.H.F. receiver
operating on

332.6, 333.8 and
335mcls by plug-

150 v. 150 v. 150 ma.

g%%v ':}00 v. 750 nI\a 1
¥ ohms per volt on a

;;"OFPTer creoeTPE';IPAf/RIAL WIRE, Ex-U.S.A. Fanges EVS IS et s rade

LEACH AERIAL CHANGEOVER RELAYs, | | 3ccuracy on all self con-

12 v. D.C. double pole transmitter type. New L L (EICCE, | EATY)

in perfect working order
boxed, 7/6 each. P/P 9d. complete  with _ leads,

ALKALINE NIFE ACCUMULATORS
Banks of 10 cells giving 12 v, 45 A.H. Un-
used in wooden crates. £5/10/- each. P[P
716. Size 264 x 8% x S54in.

MARCONI SIGNAL GENERATORS battery, instructions and MIDGET NIFE ACCUMULATORS. Single

TF-517. Frequency goverage 10-18 Mc/s, rexine covered carrying units, |.2v. for models etc., 2/3 each. P/P 9d

33.58 Mcfs. and 150-300 Mc/s. Operation case. Price 72/6 each. 12-VOLT MOBILE AMPLIFIERS. Ex-Ad-

200/250 volt A.C. Supplied in good working P/P 2/6. miralty, Mic. or gram. inputs. |10 watts output

order. £12/10/- each. P/P |0/-. to 3 or I5 ohm speakers. Not new but in good
750.WATT AUTO TRANSFORMERS. Ex- working order, £8/19/6 each. P/P 5/-.
VA;';'"g'{;ng":esz-,/éIzggedplfw'“ 110 to 230 ROTARY CONVERTERS RCA ET 4336 PLATE TRANSFORMERS.
HEAVY DUTY MAINS ISOLATION R OC ol P T e Tl iy
TRANSFORMERS. 230 volt input. Output 230 voit A.C. 150

Secondary 2,000/0/2,000 v. 400 ma. tapped

230 volts 5 amps. Housed in ventilated metal 1,500/0/1,500 v. Price £12/10/- each, P/P £1.

case, unused, £5 each. P/P 10/-

MUIRHEAD PRECISION STUD
SWITCHES

4 banks, 1 pole

24 positions each

watts 50 cycles output.
Housed in wooden
case and fitted with
voltage control slider VORTEXION PORTABLE AMPLIFIERS
resistance,switch, plugs l Operation from 20(.

and A.C. mains volt- ‘ 250 volts A.C. or . ¥

age output check volts D.C. Separate
Panki‘ Self cI:an- n%eter. gupplied in inputs for micro-
'"gt “"YB ""E perfect condition, individually tested £9/19/6 phone or gram. Qut-
con ac:si‘ ranh each. P[P | put matched to 7.5,
B/e;vlll /i 5?::[0. 15, 250 or 500 ohms,
2-bank, 10/6. PARMEKO MAINS TRANSFORMERS, In- | | incorporates volume

put 230 volts. Output 350/0/350 volts (50 mA, | | SORero - 2nc T
AMERICAN  SUPER  LIGHTWEIGHT | 6.3 v. 4 amp. 5 v. 4 amp. Brand new, 32/6 each, | | SWitched tone con-

HEADPHONES. Res. 50 ohms. Fitted with | PJP 2/6. ol e peaun
rubber earmoulds, extremely good quality 4 6Q7b615d6\(6 6;:6 524 'SIse 8#x6{-}xl7;|nk,
deal if used for long periods. 15/~ per pair | R.1I55 ‘“N** TYPE SUPER SLOW MOTION | [ NOF oranc aew but suppiec w perfact wore
brand new boxed. P[P 1/3. DRIVES. Brand new [2/6 each. P/P |/-. Ingooncen, At /10/- each. PP 6/-.
- 1,000 ohms per volt, 400
microamp basic movement A u D I 0
A.C. YOLTS D.C.VOLTS
257, 25V, 0SCILLATORS
10 v, 10 v.
;gov' SOl Frequency ran 0t
. 25 X ange (o]
I,OOS o l,(?O;J’ h 10,000 cycles. Output
5.000 v. 5,000 v. 0-5v. at 10 ohms or
D.C. CURRENT RESIST'CE OB EEIMEEY  climc.
| ma. 500 ohms Separate 50 cycle check
o) frre 100k. ohms Set zero control. 200/250
100 ma. megohm volt A.C, operation. Sup-
I amp. DECIBELS plied in perfect working
g ~10 to +69 order, fully tested.
ALL BRAND NEW. COMPLETE WITH INTERNAL BATTERY. £9/19/6 each. P/P. 10/-.
TEST PRODS AND INSTRUCTIONS, £5/19/6 EACH. P/P 3/-.
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mounting.

ADMIRALTY POWER UNITS 234A.
) e PHOTOCELL

and 6.3 volts 6 amps. Fully A M P L I F l E n s

smoothed double choke and

on the front panel for meter
check. Housed in grey metal
case for standard 19in. rack

paper condensers, fused and These special units will give an
ficted with input and output amplification of 10,000, i.e. I micro-
plugs. Sockets are provided amp input. 10 ma. output. Circuit

Price £10/10/- each.

TINSLEY D.C.

incorporates a | MICROAMP GAL-
VONOMETER, photocell, GTic thyra-
tron and a vacuum thermal relay.
Operation is from 200/250 voles A.C.
Supplied brand Housed in metal case size 20 x |5 x
new. 59/6 each. P/P. 7/6. §5in. Supplied brand new and crated

CURRENT

Carriage 12/6.

UNIVERSAL AVOMETERS. Few avail-
able, reconditioned and in perfect condition.
MODEL 40, £10/10/- each. MODEL 47A,
£/I0/I/9/6 each. MODEL 7, £12/19/6 each.
P/P 4/-.

100-WATT ROTARY CONVERTORS.
tnput 24 v. D.C. Output 230 v, A.C. 50 cycles,
100 watts. Housed in grey metal case with
inputfoutput plugs. Supplied brand new
92/6 each. P/P 7/6.

HOOVER MIDGET ROTARY TRANS-
FORMERS. 2; x 4in. 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

AMERICAN MOBILE RIG POWER
SUPPLIES. év. D.C. Input. Outputs 500v.
200ma, 250v., 70ma. Utilises rotary trans,
and vibrator, Fully smoothed. Brand new
boxed, £4/10f- each, P/P 10/,

Mallory 4-pin vibrator. New and boxed. 12/6
each. P[P 2/-.

METER BARGAINS
50 Microamp. D.C. M/C., flush &q. in..
50 Microamp D.C. M/C., proj. rd. 2{in.
100 Microamp D.C. M/C, flush rd. 2{in.
500 Mieroamp. D.C. M/C., flush rd., 2in.
500/0{500 Microamp. D.C. M/C., proj. rd.
1 Milliamp D.C. M/0., flush rd., 2}in
50 Millamp D.C. M/C., flush sq. 2i
200 Milliamp DJC M/C.,
30 Amp. D.C. M/C., flush rd., 2jin
15 Voit D.C. M/C, flush rd., 1}in
25 Volt D.C. M/C., proj. rd. 2n
320 Volt D.C., M/C, Aush rd., 3iin

PARMEKO 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 54in,
Brand new only 45/-
each. P/P 5/-.

300 Volt AQ. M/1, flush rd., 2jin

300 Volt A.C. M/C., rectifier, flush

500 Volt A.C. M/1, flush rd., 2{in.. o
ALL BRAND NEW AND TESTED

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/-.

MINE DETECTORS No. 4a

Complete equipment comprises Search Heaq.
Amplifier Headset, Control Box, Telescopn.c
Rods for Search Head, Search Head Test Uni-
and Test Depth Measure and Haversack.

Operation is from a standard 60 v./L.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. ldeal for tracing underground pipes or cables
and any hidden metallic obi_ects. . .

Complete equipment supplied brand new in ongnpal
transit cases complete with circuit and operating
instructions.

PRICE

9976 crc

Carriage 10/6

FERRANT!} POT-
TED FILAMENT
TRANSFORMERS.
Hermetically sealed
ceramic terminations.
All new and boxed,
Type 1: 200/250 v, in-
put. Output 6.3 v.
C.T. 5.6 a. tapped 5 v.
6.3v.C.T. 4.8 a. tapped
5v.63v. CT. | a,
tapped 4 v., 19/6 each.
Type 2: Input 200{250
v. Output 6.3 v. CT,
3.3a.,tapped 5v.63v.
CT, | a, tapped 4 v.
63 v. CT, 9 a, 63 v,
CT, 6 a., 15/6 each.
P/P 2/-, each type.

GRESHAM POTTED
LT. TRANSFORMER.

tnput 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 S27 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 |10 or 230 volt A.C.
Supplied reconditioned in perfect working
order. £32/10/- 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,

£12/19/6 each. STANDARD MODEL B. Fitted
with improved N type drive, perfect order
re-aligned, etc., £7/19/6 gach. Carriage 7/6
both types. COMBINED POWER PACK AND
OUTPUT STAGE, to suit either models, 85/-
extra. IHustrated 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 condenser
smoothed, 5Z4 rectifier. Housed in grey metal
case, Supplied new and unused, 32/6 each. P/P
45 AMPERE NIFE ACCUMULATORS.
Single cells 1.2 v., 12/6 each. P[P 2/-.

POTTED MAINS TRANSFORMERS. Pri-
mary 230 volts Secondary 350/310/0f310/350 volts.
220 ma., 6.3 volts 13 amps., 5 volts 3 amps., 49/6
each. P/P 3/-.

R.1294 V.H.F. RECEIVERS. Coverage 500 to
3,000 Mc/s. Perfect condition, with handbook
£35 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., 8in.
mirror scale. Accuracy within 2%. Supplied
at a fraction of original cost, £5/19/6 each.
P/P 3/6.

A.C. MAINS VOLTAGE REGULATOR
TRANSFORMERS. Input 230 v. Output
variable from 185 to 250 v. at 24 amps. or 185-
250 v. input. 230 v. output £12/10/- each. P/P 10/-.

UNIVERSAL

each. P/P 2/6.

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. £5/10/-

AVOMINOR TESTMETERS

(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

337 LISLE STREET, LONDON, W.C2




LALALAL

42 TOTTENHAM COURT
ROAD, W.I.

The most comprehensive range of
leading makes of Hi-Fi equipment
in London’s West End. Come and
have comparative demonstrations
assisted by our specialist staff. If
unable to call, write for lalest

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, etec.

PICKUPS

COLLARO, GARRARD,
CONNOISSEUR, LEAK,
B/J, 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, ete,
CABINETS

Wide choice including G-PLAN,
NORDYK and CAPRIOL.

"""""""""""""""""""
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MULLARD 510
AMPLIFIER KIT

Ali specified components and your choice
of transformers and chokes by Partridge,
Haddon W/B, Ellison or Gilson

COMPLETE KIT and printed cireuit as

low as

Details oo request. £9'9'o
Printed Circuit separately 22/6. Also
available buiit ready for use. Price

according to transformers used.

3-3 AMPLIFIER

Built to Muilard’'s exact specification,

LAAAALARARARALARARALARAAAAALARAARARARARARARALARARALARARALALAL]

with 3 Mullard valves EL8S4, EF88,
EZ81, complete with front
panel. Post free £8'8'o

YOU MUST VISIT OUR
SIEREO & Hi-Fi

WIRELESS

available. Call or

ments.

stating stating your require-

WORLD

ALL TYPES OF CHASSIS
We hold the largest selection of
leading makes including  all
models ARMSTRONG, EMPRESS
DULCL. e

A.M. chassis, L.M.8. from 7 Gus.
AM./IF.M. chassie from 14 Gns.

write

TAPE POST FREE

List.

ALL MAEKES OF RECORDING

Btandard, L.P. and Double Play
post free. Write for our Special

AM./F.M. STEREOQ from 22 Gns.

MOVING COIL
P.M. SPEAKERS

24in. 17/6, Sin. and 34n. 19/6

TAPE BULK RECORDER,

27/8 5m 149/66 64in  17/8. 8in. 19/6

20,000 VALVES.

Brand new
surplus and imported, salso full
stocks of B.V.A. List post free.

12in. 29[6
GHn with transformer

7x4in. Elliptical
10 x7in. Elliptical
8x5in. Elliptical

10x24in. Rectangular ....

SNIP !

THE LOWEST - PRICED
RECORDER EVER OFFERED !

Limited number only, brand new In maker's
cartons, 2-spd. 31 znd 7}, twin track,
60 min. playing time at 31; 30 min. at 7§,
[nputs for mike and tuner
Smart duotone blue/grey carrying case.
Dimensions: 124 x 84 x 7iin. Weight
approx.: 6} lbs.
TODAY'S VALUE £35.
LASKY’S PRICE including 5Sin. Spool
of Tape and empty Spool

19 Gns.

Carr. & Ins. 12/6.
Hand 19/8 extra.

Bpecial Offer for thia Recorder. A
2-station RADIO JACK supplied at
30/~ extra.

5in speaker.

Crystal Mike,

Jung, 1959

LAALAAARALALAAAAALAAALAAALAAAAALAAARARAALALAAAAAAALAARLALALAL)

HIRE PURGCHASE

MICROPHONE BARGAINS

ACOS MIC 39-1. Crystal Stick Microphone
for use as a hand, desk stand or floor
stand unit for hnxh quality recording.

@& broadcasting  and
public address work.

LIsT £
£5/5/-.

LASKY'S
PRICE
Less

3 9/ Btand

With Stand
49/8.

ACOS type 33/1, Crystal hand or table
Microphone. Incorporates  specially
deslgned acoustic filter. Flat response
30-7,000 c.p.s. Omni-directional. Attrac-
tive dark brown plastic case.  LIST 50/-.
LASKY'S PRICE 29/6

Post 1/6.

COMBINED AM/FM TUNER,
CONTROL UNIT AND
- PRE-AMPLIFIER
(Self-Powered)

Mdl. H1l Famous make. Note these star
teatures:
% FM plus Long, Medium »nnd Shar:
% High Fidelity Pre-Amplifier
% Independent Bass and Treble Control>

% Pick-up Matching Device and 8witch
poaitions for LP and 78

% Tape Record and Replay (acllities.
% For use with any Hi-Fi Amplifier
Y Magic Eye Tuning Indicator

For A.C. 200-250 v. 7 B.V.A. glass minia-
ture valves, ECC85, ECHS81, EBFS89,

two EF86. EMS1, EZS1, and two matched
Diodes. Glass dial, 11}in. x 5fin., fine

TAPE DECK OFFERS

COLLARO Tape Transeriptor Mk. TII,
with digital counter. Limited number.
LIST £22. LASKY’S PRICE 15 Gus.

COLLARO Mk. IV _£17/19/6.
Carr. & Ins. 21/-.

TAPE RECORDER AMPLIFIER for use
with Collaro Tape Deck. Maker’s surpius.

-] Complete, £7/19/6. Poet 3/6.

COLLARO 4-spd. Transcription Tumubles,

4T200/PX, with Btudio trans.
LIST £19/10{-. LASKY'S PRICE £16/9/6
Carr paid.

TAPE DECK

Mark II1. New and
unused, in maker's car-
tons  Limited number
only, fully guaranteed.
2-spd. 83 and 7iin.,
shaded pole B.T.H. motors.
8imple drop-in type ioad-
ing (no threading); takes
standard 7in. spools. Twin
track, high impedance heads.
Push-button controls. Bize:
14} x 123in.

Carr. & Tnsurance 12/6. Full instruction
with each Deck.

ALL “LINEAR”
AMPLIFIERS
IN STOCK

TAPE DECK AMPLIFIER, type LT45,
complete, 12 Gns, Post & Pkg. B/-.

“ DIATONIC
Amplifier.

10-14 watt ultra linecr
12 Gns. Post & Pkg. 5/

* CONCHORD.”
Amplifier.

High fidelity 30-watt
15 Gns. Post & Pkg. 7/6.

Literature post free on request

SAVE POUNDS ON

SPECIAL OFFER
RECORDING TAPE

Famous make, P.V.C. base on latest
plastic spools Brand new, perfect, boxed
and guaranteed.  1,200ft. (7in) 21/=.
850it. (53in.) 16/6.

GEVAERT L.P. PLASTIC
1,700ft. (7in.) 35/-. 830{t. (bin.) 18/6.
2101t. (3in.), 6/6.
Post: 1 epool. 1/6. Orders over 60/-, post
free,

N N N N N N N N NS N NS NSNS TSNS NSNS

THIS

TRUVOX

LISTED AT 25 ans. LAskY's pricE £14.19.6

booklet with circuit diagrams for amplifiers

SPECIAL OFFER
HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused. Uppe

or lower track RECOBDIPLAYBACK
high impedance. Double wound and will
reproduce up to 12,000 c.p.s. at 7§ 1.p.s.
Azimuth ad'ustments Output 5 milli-
volts at 1Kc. at 7} i.p.s. ERABE, low
impedance. LIST £4 PAIR

LASKY’S PRICE Per parr, 39/

Post 1/3.
track,

Please specify upper or lower

. LISTED AT 22 GNS.

dings and ' LOG * scale. Length 12in.,
depth 9in. from dial front {10in. including
&nobs and spindies), height 7in.

LISTED AT #£29/3/10.
20 GNS.

LASKY’'S
PRICE

Carr. and Ins. 12/6.

Available on H.P. terms.

T-VALVE AM/FM
RADIOGRAM CHASSIS

Famous make, for 200-250 v. A.C. OQutput
4 watts matched to 3 ohms speaker, 7
valves: ECCB5, ECHB81, EF89, EABCS0,
EL84, EZ80. EM81, Magic eye tuning in-
dicator. Covers medmm. long and FM
bands. Length 12in., height 7ﬂn. front to
back 8fin. Limited number oniy. Bro-

chure o request.

LASKY’'S PRICE £1 6-1 9.6
Carr. and Ins. 12/6.

Availablc on H.P. terms.

PICK-UP CARTRIDGES
BELOW HALF PRICE!

Your cholee of ACOS HGP 59, GARRARD
2, B.B.R. " fui-i” TC8, COLLARO
Studio O or T turnover crystal pu
Cartridges, complete with L.P
standard styli. ALL LISTED AT 82/1/7
LASKY’S PR}CE

Post -

ACOS GP43 t.o. crystai cartridge coinplete
with L.P. and standard styli 15/-.

GARRARD GCE4  ceramic
complete with styli 19/6.

GARRARD TOM?2 magnetic cartridge
LIST b&7/-.
Lasky’s Price 25/-.

turnover  head  shells.
MPM2 5/6 eac!

cartridge

GARRARD
MPMI  4/6.

STEREO PICK-UP
CARTRIDGES
ALL MAKES AND TYPES

IN STOCK. WRITE FOR
BARGAIN LIST
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BUILD THIS
6-TRANSISTOR
POCKET RADIO

FOR ONLY £9.19.6

Plus 3/6 Post.

Printed Circuit construction. FULL
medium and long wave superhct uuing

WIRELESS WORLD

LASKY’S HIGHLY EFFICIENT

EASY-TO-BUILD
SETS : TUNERS : AMPLIFIERS

latest
23in. moving coil speaker and Ferrh,e
aerial. Cream or coloured plastic case
5% » 33 » 1lHn., weight 12 oz. Fuli
a;ﬁemb]y tnstrucuons supplle

Avallable assembled read
MEDIUM wave obiy,
post.

BARGAINS IN 4-SPEED
MIXER AUTO - CHANGERS

for

use,
£9/9/— plus 3/6

COLLARQ RC.457. Manual and auto
control, complete with B8tudio crystal
p.u. and sapphire stylus. LIST £l3/11/~
LASKY’S PRICE

Post 3/6.

Type UAS8, complete with latest
“tul-fi” pick-up  £6/18/6.
Post B/-.
B.S.R. Latest type UAl2, wired for
STEREO, complete with stereo cartridge,
£8/19/8. Post & Pkg. 5/-.

B.8.R.
B.S.R.

Garrard _ Auto Changers, Transcription
Motors, Plck-ups, sli latest types in stock.

Circuit Diagram and Building COMPLETE
Instructions, 1/6 each, post free. PARCEL
7-TRANSISTOR PORTABLE, 200 mﬂl.iwatts £9.19.6
p.p. output. Printed Circuit, 63in. x 24in Post 3/6
TRANSISTOR SUPERHET TUNER, used 3R.F. £5.12.6
transistors, 1 germanium diode, ete. Printed Circuit Poét 376
3%in. x 3}in.
4-TRANSISTOR AUDIO AMPLIFIER, Mk.IL, | ¢3 196
200/250 milliwatts, Output imp. 3 ohms. Post 3}6
Size: 5iim. x 2in. x 1in.
4-VALVE SUPERHET PORTABLE. Medium [ g779
and long wave mains/battery version, 9 gns. Battery Posi 3 16
version
tl\‘/llI}th'tI‘dT.l;l.F. for 200-2150 v. IA;\I.C.tlmains.slises £4.19.6
wo latest double-purpose valves, Plastic case, X i
41 % Bin. P! Post 5/-.
LASKY'S F.M. TUNER. Printed Circuit version £7.19.6
of the G.E.C. 912 ** F.M. Plus,” using 5 valves Post Free
PORTABLE GRAM AMPLIFIER, 2 watts. Uses 49/6
EL84 output and 6X4 rect. Size 62in. X 33in. X Post 2/6
5in. high

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.

UNIVERSAL SOUND
MIXER,
3 channels for use with all
tape recorders and audio
amplifiers. Bize 43 =
3F x 4jin. 37/8. Post-2/6.

TURRET TUNERS

Cyldon and other well-known makers. New in maker’s
cartons, Ldst 7 gns. A few examplesi—
P.10L, (Series heaters), LF. 9-14 mc/s., 58/6.
P.18.H. (Series heaters), LF. 16-19 mc/s., 99/8.
E.10.L. (Parallel heaters), LF. 9-14 mc/s., £5/19/8.

Post 3/6. All other types In stock. List on request.

TRANSISTORS

AUDIOQ P.N.P. Junctlon Types sultable for
high gain and low freq. amplifiers, and for
output stages up to 256¢ milliwatts. 7/6
(Double spot—yellow and green.)

3 for 20/-' 6 for 37/6, post free.
B.F. P.N.P. Junction Type suitable for

C.R. TUBE BARGAINS

ALL NEW, UNUSED AND TAX FREE

16in. METAL CONE, famous make, type T901/A.

6.8 volt .3 amp. heater, fon trap, 12-14 Kv.

EH.T., wide angle, standard 38 mm. neck.
d £

/A

SINGLE PLAYERS

COLLARQ ** Janior * 4-spd. motor and
separste pick-up complete with cartridge
and atyl.

MOTOR only, 55/~ post free.

PICK-UP only, 28/6 post free.
SPECIAL OFFER. Motor and P.U.
together, 75/= post free.

COLLARQ 4/564 eingle player £6/8/8,
post free.

GARRARD 4-spd. £6/19/68 post free.
CARRYING CASES

Large range of Cases for single players,
auto-changers and tape decks at bargain
prices Call or send for List.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs., | p.m.

(Both addresses)

42 TOTTENHAM COURT

Nearest Station Goodge Street

LASKY'S PRICE £6 9 6

& Ins. 21/~ extra.
Masks, A.uLI-Corona Bases and Ion Traps lva.ll-
able.
FERRANTI 8in, T9/3, 4 v. heater, triode, octal base, standard deflection.
LASKY’S PRICE 58/8. Oarr. & Insurance 12/6.
FERRANTI 12in. types T12/44 and T12/54, LIST £12. LASKY’S PRICE 98/6. Carr.
& Insurance 12/6. Many others. List on request.

MULTI - TEST METER BARGAINS
FOR AMATEUR OR SERVICE ENGINEER
FAMOUS MAKE. NEW AND UNUSED.
AN/27, As illustrated. Accurate, highly sensitlve 27-
RANGE Test Meter. 5,000 ohms per volt A.C. and D.C.

In black leatherette-covered wood case, 78 x 8} x 3¢in.
deep, with carrying handle and ample room for amall toois

as well as leads.
£11.19.6

LIST 15 GN8. LASKY’S PRICE
AVAILABLE ON EASY TERMS

LIST £9/9/-.

Post 5f-. Leads. 7/6 extra.

AN/20. Pocket size Microtester. An accurate
18-RANG@E 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-
ette-covered case, 33 x 8% x 13in. deep.

£5.19.6

Leads 3/ extra.

LIST 9 GN8.
LASKY’S PRICE

Post 3/6.
LTOD.

LASKY'S (HARROW ROAD)

ROAD, W.1.

MUSeum 2605 AD 4075 and CUN. 1

370 HARROW ROAD,
PADDINGTON, W.9.

(Op;l)‘oslte Paddington Hospital)

medlum and low freq. oscillators, freq.
and I 5
(1.6 to 8 Mcls)
(Donble spot—yellow and red.)
3 for 40/=; 6 for 75/-.
Special prices for larger quantities.

0C44 30/-; 0C45 25/-;
0C72 or 0OC73 20/-; OC16

Transistors.
0c71, 15/-;

BRIMAR Transistors, T81 or T82 12/6;
TS3 15/-; T84 27/6; TP1 or TP2 40/~:
TI1 15/-; TI2 16/6; I3 19/6.

“GOLDTOP ' POWER
TRANSISTORS

All types in stock. Example:~
V15/10P, ideal for output stage of car
radio, will glve approx. 8 watts operating
from 12 v. Each, 15/~ post free.
Buitable Output Transformer for above,
correct ratlo, matched to 3 ohms, §/6.
Post 1/-.
Driver Transtormer, 9/6. Poat 1/-.

MINIATURE INSTRUMENT
SOLDERING IRONS
Famous make, 230/250 v., 25 watta with
pencil bit and 3-core flex. Warning light
in bandle. LIST 22/6. 16/6

1/8.

LASKY’S PRICE
Lol
Special Offer of 1lb. reels of Ersin

B-core “ Savbit " SOLDER. List 15/-.
LASKY’S PRICE 10/-. Post 1/8.

RESISTANCES. mgﬁ
Al

CONDENSERS,
stability Resistances, Electrolytics.
values and sizes stocked.

SPEAKER COVERINGS. Large stocks of
Tygan and " Someweave.”” size
piece cut. Samples and prlees post free.

PROMPT POST
SERVICE
Please address
Mail Orders to
Harrow Road.

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
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17"'T.V.CHASSIS,
TUBE & SPEAKER 16 GNS.

17in. Rectangular Tube on modified chassis.
Supplied as single channel chassis covering
B.B.C. channels -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 14 x llin.,
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. tube) 25/-.

14in. T.V. CHASSIS

TUBE & SPEAKER 11 GNS-
As above with 14in. Rectangular Tube. 12
months' guarantee on tube, 3 months' guar-
antee on chassis and valves. Chassis with
tube and speaker (less valves). 1l guineas.
Complete and working with valves and
turret tuner. 19 guineas, Ins. carr. (incl.
tube) 25/-.

A T.V.CHASSIS ot Clearance Prices
The popular 12in. 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 l2.channel Turser Yuasr and
can be modified to take ,a larger tube.
Circuit diagram available ac 3/6 or frce 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. |.Fs. 16~

19.5 Mcfs. Size 8% x 4} x 4}in. 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. tarr. 5/6.

B.S.R. 4.SPEED BATTERY CHANGER.
6 volts or 9 volts. 109/6, P. & P. 4/6.
BATTERY AMPLIFIER (valve). 1} volts
L.T. 60 or 90 volts H.T. 39/6. P. & P. 3/6.
3-TRANSISTOR AMPLIFIER. 9 volts,
| 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 wjfchange 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 L.T.A. channels. Qutdoor 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 719

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/-.
12in. Soiled. 1/9. Post /6.

WIRELESS WORLD

TcH SERVICE

DESPA f :
EXPREf:\e to confirm (t)u\;ee;n ssl'oube
P‘ea;e'lpelegraph Money :‘ sa.me >
zeG’;patChed Passeng;e;“;r;\ael with remit-
-{:r::esel:;ic: %leyegaraph oney Order.
REGETTERED
IMPROVED
VACUUM
T.Y. TUBES
17in. Rect. £7/10’0

l4in. Rect. £5/10/0

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., 14in., 15in. and 16in. Round
Tubes.

OQur special offer of these sizes £5. 12in.
T.V. tubes £6. Three months’ guarantee on
round tubes. Ins. carr. 15/6.
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RECORD
PLAYER
CABINET 79/6

Stylish cabinet by
famous  manufac-
turer. Cloth cover-
ed in contrasting
colours (red and
grey). Grilled
frontcontrol panel.
Size 15 x 19 x .
8%in. deep. Beautifully made—a cabinet
you can be really proud of. Takes 4-speed
B.S.R. Autochanger. 64in. round or_ellip-
tical speaker. Room for any amplifier of
your own choice. Carr. and ins. 4/6.

B.3.R.
MONARCH

" AUTOCHANGER

auto and manual

£6/19/6

incorporating control,
[

We now have pleasure in announcing
our latest service.

REBUILT T.V. TUBES
£8.10.0

i4in., 15in., 16in. and 17in.
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.

SOLC
SOLDERING
TOOL 1276

110 v, 6 v. or 12
v. (special adaptor
for 200240 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
2/9

HOME
RADIO
796
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.
91 x 184 x I13in. Ins. carr. 7/6.

FAMILY 5 valve (octal)
RADIO £6/1 O/O superhet. A.C.
3 waveband and gram. position. Four controls.
Modern attractive cabinet size 15 x I8 x
104in. in cream and brown Carr. and ins. 8/6.

SCANNING COILS
Lov;aimpedance. 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/
Brand new. 38 mm.

Incorporating picture
P. & P. 1/3.

R.F. EH.T. COIL 7/9
7-10 KY. R.F. frequency approx. 200 kc/s.
Uses 6V6 or P6l as osc. Suitable for ULTRA
modeil V600, W700 and many other sets or
replacing E.H.T. mains transformers. Ideal
when using larger tube. Size 4} x 2in.
dia. Base 4 x 44in. Circuit drawing avail-
able with order. P. & P. 2/6.

GANG CONDENSERS 114
Salvage guaranteed. Standard size two gang.
.0003 and .0005. Al tested and guaranteed.

shift concrol.

P.&P. IJ3.

plete with turnover crystal
sapphire stylus.

COLLARO 4-SPEED
AUTOCHANGERS

U.A.12 Latest B.S.R.

£7/19/6
nloxhé:RCH 4.SPEED £8/9/6

B.S.R. g

STEREO AUTOCHANGER £9/19/6
COLLARO CONQUEST 11 G“s

STEREO AUTOCHANGER Q

T.U.9 B.S.R. 4SPEED £4/9/6

p.u. and

SINGLE PLAYER
P. & P. on all the above 5/6.

SRR AEEAIESUSES RN ENINANSEUSENSRNUSE0RES

* AMPLIFIERS «

12 months’ guarantee
PORTABLE AMPLIFIER =
MARK D.1. 59/6.
Brand new. Latest
design with printed
circuit. Dimensions
7 x 2} x Sin. A.C.

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 £7/19/6
Beautifully made for portable stereophonic
record players. Latest design with printed
circuit. Dimensions 3 x 51 x 93in. 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 iris. 4/6.

% IDEAL FOR STEREOPHONIC SOUND.
EXTENSION
SPEAKERS 19/9|

Polished oak cabinet
of attractive appear-
ance. Ficted with 8in. P.M. speaker,
W.B. or Goodmans of the highest quality.
Standard matching to any receiver (2-5
ohms). Switchand flexincluded. Ins. carr. 3/6.
8in. P.M. Speakers 8/9. With O.P. trans.
fitted 10/-.

63in. P.M. Speakers 12/6.

4 x 7in. Elliptical Speakers 19/6.
8 x 5in. Elliptical Speakers 22/,

P. & P. 2/9.

Lt

LNV ST L SRR OB O ERONSE PO NGB TR DO T OO

Tel. ILF 6001/3
TERAﬂs AVA,LABLE

Send for FREE Catalogue
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AMPLIFIERS
PRE-AMPLIFIERS

COMPLETE KITS OF PARTS
FOR THE ‘* HI-F1” ENTHUSIAST

Designed by MULLARD—Presented by US strictly
to their specification

WIRELESS WORLD 133

MULLARD DESIGNS

FOR THE

HOME CONSTRUCTOR

Und

btedly the moat 1l vet designed, and used in confunction with the
new Mullard Pre-Amplifier, an undistorted power output of up to 10 watts Is obtained.
Thoroughly recommended to the “ Hi-Fi* enthusiast who contemplates & very high
quality home installation In addition the versatility of the equlpment makes it quite
suitable for uee in rmail halls, ete. We supply complete to MULLARD'S SPECIFICA-
TION with ified valves and and I ding the latest PARMEKO Ultra-
linear Output transformer and the Parmeko mains transformer which has power available
to drive Radlo Tuning Unit £1o o o
Price for COMPLETE KIT OF PARTS ...... . -
Alternatively we supply ABSEMBLED and TESTED ... o £11 10 o
(Carriage and insurance 5/- extra) . -
We also offer this “ 5-10 ** incorporating the latest PATRIDGE ULTRA-LINEAR OUT-
PUT TRANSFORMER for £1/6/- extra.

MODEL 510/M

THE .VERY POPULAR
MULLARD “5-10"
MAIN AMPLIFIER

S SIS CRD GIS S S Sy S S —— e i

A completely new design employing two EF86 valves, and In particular designed
to operate with the Muilard range of Power Amptifiers, but aiso perfectly suitabla
for other makes.

Briefly it incorporates:—

@ Equalisation for the latest R.I.A.A. characteristics.
® Input for varlable reductance. Magnetic Pick-ups.
® Input for Crystal Pick-ups. N
® Input for Tape replay.

(a) Direct fsom High Impedance Tape Head.
(b) From a Tape Amplifler or Pre-amplifier.

@ Sensitive Microphone Channel,
® Wide range BASS and TREBLE Controls.

@ Attractive Perspex front control panel.

@ Our Kit is strictly to MULLARID'S 8PECIFICATION.
Price, COMPLETE KIT OF PARTS ............... .
Alternatively we supply ASSEMBLED AND TESTED ....
{Carriage and Insurance 5/- extra)

MULLARD'S NEW
2-STAGE
PRE-AMPLIFIER

TONE CONTROL U

... £6.6.0
- £8.8.0

Bmd entirely on the present very popular “ 3-3 " model and designed to operate
in conjunction with the uew 2-stage PRE-AMPLIFIER (shown here) thus providing
all the facilities associated with the more expensive * Hi-Fi ” equipment. We
recommend it as the IDEAL SMALL HOME INSTALLATION where very high
quallty Is desired at the lower volume level (up to 3 watts).

We supply completely to MULLARD’S SPECIFICATION INCLUDING the latest
PARMEKO Output Traneformer specified Vaives and Components. Has Power
avallable to drive a Radio Tuning Unit. £7.0.0
Price for COMPLETE KIT of PARTS -......... e S

MODEL 3-3/M

THE NEW
MULLARD “3-3"

MAIN AMPLIFIER

Alternatively we supply ASSEMBLED and TESTED ...
{Carriage and Insurance §/- extra)

ey
Please encloss §.A.E. it 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,

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 bulld both the

L4
Special
**3-3* MAIN AMPLIFIER and the 2-stage PRE-AMPLI-

Price

. FIER-CONTROL UNIT .............. - £12.10.0
Red uct,o n s (b) THE COMPLETE KIT OF PARTS to bulld both the

“B-10" MAIN AMPLIFIER snd the
%-ggﬁcgzN i PRE-AMPLIFIER-CON- §45 £ ()
WE OFFER i1y PricEs QUOTED FOR THE »’5.10  ARE SUB-
JECT TO £1/6/- EXTRA IF THE PARTRIDGE TRANSF.

18 REQUIRED.

(a) THE “3-8” and the 2.3TAGE PRE-AMPLIFIER
both ASSEMBLED and TESTED........ £1 5 o o
o Vsl

H.P. TERMB: DEP, 83 and 12 monthly payments of
£1/2/= or DEP. £5 and 12 monthly payments of 18/4.

) THE " §-10°" and the 2-8TAGE PRE-AMPLIFIER
both ABSEMBLED and TESTED ...... £18.18.o

H.P. TERMS DEP, £3/16/- and 12 monthly payments of
£1/7/8 or DEP. £8/6/-and 12 monthly paymentsof £1/3/1.

When ordering please include an extra 7/6 to cover the cost of carriage and insurance

We offer this popular and very successful deslgn COMPLETE to MULLARD'S8 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 Maim Amplifier Chasslg as shown in the
llustration but, tf it is desired to use the unit remote from the Main Chassis, it can be guite
easily detached and used up to 2 yards distance. We incorporate SPECIFIED COMPONENTS
and NEW MULLARD VALVES. We also give the purchaser the cholce of two of the best
ULTRA-LINEAR OUTPUT TRANSFORMERS made—first the latest by PARMEKO
LTD., and also the latest by PARTRIDGE (£1/6/- extra), which Is generally recognised as
the best UfL Output Transformer made today and ensures maximum undistorted output
and the widest frequency range. We algo supply the PARMEKOQ MAINS TRANSFORMER
and this has extra power available to supply a Radio Tuning Unit amounting to 250 volts
at 85 mA. and a separate heater winding giving 6.3 volts 2} ampe. Price COMPLETE KIT
OF PARTS (PARMEKO TRANSFORMER) MODEL 510/RC ........... ven 311 10 o
(Plus 6/8 Carriage and Insurance), 22U UGUAL

Alternatively we supply ASSEMBLED and TESTED (plus 6/6) .......... £1 3 10 o
HP, TERMS: Dep. £2{14/- and 12 monthly payments of 19/10. & =

gend S8.A.E. for TLLUSTRATED LEAFLET or 1/¢ for the COMPLETE ASSEMBLY

UAL.

MODEL 510/RC

THE NEW
‘COMPLETE

MULLARD “5-10"
AMPLIFIER

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....c..ccovieuieiriosnccnsnnness £1 10 o

{plus 6/6 carriage and insurance). g U

Alternatively suppied ASSEMBLED and FULLY TES8TED......cac0ceen £8 1 9 6
us 6/6 carriage and insurance). = J

H.P. Terms deposit £2 and 8 monthly payments of £1. .

Developed from the very popular 3-valve 3-watt Amplifier designed in the Mullard Laboratories.

Our kit is complete to the Mullard specification including supply of specified _componenu,

valves and PARMEKO OUTPUT TRANSFORMER. We also include switched mpuﬁs for 78

and LP. records plus a Radio position. Extra power to drive a Radlo Tuning Unit is also

available:—

THE COMPLETE ASSEMBLY MANUAL AVAILABLE FOR 1/6.

STERN RADIO LTD.

THE' NEW

COMPLETE
MULLARD “3-3"

MODEL 3-3/RC

Please enclose $.A.E. with all
enquiries

109 & 115 FLEET ST., LONDON, E.C4
Telephone: FLEET STREET 5812{3/4
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THE BEST VALUE ON THE MARKET

“ﬁdel iy”

evn

TAPE RECORDEREEL .
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.
® HIGH QUALITY 7in. x 4in. P.M. Speaker.
@ 1,200ft. reel High Quality Emitape.

@ ACOS Crystal Microphone.

WIRELESS WORLD

(Described below).

June, 1959

PRICE

£49.10.0

Terms: Dep. £9/18
and 12 monthly pay-
ments of £3/12/7
or Dep. £16/10/-

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.

(Plus £1/10/- carriage and insurance of which £1 is refunded on return of packing case.)

THE MO’DEL HF/TR3 TAPE AMPLIFIER

Incorporating

3-SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR.

KIY OF pARTS.....- £12/15/-

T THE LEGS SHOWN IN THE
ILLUSTRATION ARE READ-
§ ILY DETACHABLE AND

ARE AN OPTIONAL EXTRA
AT £1/2/6.

THE NEW MULLARD TYPE “C"
TAPE PRE-AMPLIFIER—ERASE UNIT

INCORPORATING THE P oY
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 UNI1
FULLY ASSEMBLED £1 10 | COMPLETE KIT ASSEMBLED AND
AND TESTED  ...... 6/ / OF PARTS £14.0.0 TESTED £17.0.0

HIRE PURCHASE: Deposit
£3/6/6 and 12 months ac £1/4/2,

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:
Ma ic Eye Recording Hand Indicator—Effective Tone Control—f“lomtormg

Extension Speaker Sockets—has own Power Supply and can be used as
|ndependen: Amplifier for direct reproduction of Gram Records or from
Radio Tuner. Overall size 11 x 6 x 6in.—Truvox—Collaro—or Breneli—
please specify which. Send S.A.E. for leaflet or 2/6 for Assembly Manual.

YOU CAN BUILD THIS PORTABLE | .
TAPE REGORDER from £39.15.0

Deposit £3/8/- and |12 months of £1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£'|'| - 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 comprisesa COMPLETELY SELF-
CONTAINED UNIT, all components and vaives being contained in a well
ventilated Box—Chassis neatly finished in Hammered gold with a very
anracuvely engraved PERSPEX FRONT PANEL.

OME CONSTRUCTORSERRLNIN
FACILITIES

o any modern ‘' Hi-Fi"
AUDIO AMPLIFIER (such as
our Mullard " 5-10° and 2

valve Preamplifier) ALL YOU
NEED IS .. THE TYPE “C'* PREAMPLIFIER and a TAPE DECK . WE OFFER

| WE HAVE THE NEW 2-SPEED | (a) The COLLARO Mk. IV TAPE DECK and the MULLAR
TWIN TRACK TRUVOX Mk.VI TYPE “‘C" PREAMPLIFIER & Power Umtassembled tested £35.0.0
TAPE DECK £26.5.0 | H.P. Deposit £7 and 12 months £2/1}
- J 1 (b) Asin (a) above but the Type “C'* supplied as COMPLETE
It incorporates PRECISION REV. KIT OF PARTS....cotiiiiiiisiiiiiieiieanimtnenerranenaanraccennaes £32.0.0
COUNTER and PAUSE CONTROL l (c) The TRUVOX Mk. VI TAPE DECK and the assembled
and operates at 3} or 74 injsec. | Type "C":' ;re[a)mpllﬁerc;;\l%lPow:rllszt.....h....c.il.l..s./ ..... £37.1 0.0
eposit = an months =
WE OFFER THIS SELECTION ' {d) As above but the Type *‘C" supplied as complete KIT
(a) The COLLARO Mk. IV TAPE DECK with the assembled | OF FARTS T L M = e e £34.10.0
and tested HFITR3 AMBIBEr . v.co..r.vsereoorssrssosirsrrorae £34.10.0 ! (c) The BRENELL M. V DECK and the assembisd Type
H.P. Deposit £6/18)- and 12 months £2/10/3. £30.15.0 | “C" PREAMPLIFIER and POWER UNIT .................. £46.0.0
(b) As above but the HFf/TR3 supplied as KIT OF PARTS.. B l H.P. Deposit £9/4/- and 12 months £3/7/6.
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire () As above but the Type *“‘C'" suppiled as complete KIT
:p the DeckhSw’l_';ch backs. We will do this for £] or supply a wiring I OF PARTS ....covviciiinrnnnns 000cBBho60000000060 0a00000000a 000 - o 543.0.0
{c) Tlhaegr’?'rlrut\‘;ot)éa Mzmc'c:%nAs;EuSgeK with the assembled I (Carriage and Insurance on above quotes 10/- extra.)
and tested HF/TR3 amghfer .................................... £37-o-o ' PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE.
H.P. Deposit £7/8/- and 12 months £2/14/3, ]
{d) As above but the HFfTR3 supplied as KIT OF PARTS . £33.10.0
{e) The BRENELL Mk. V DECK with the assembled and (es(ed |
HFTR3 amplifer oo . £45.0.0
(D) As aboye - DEpeaiE €8 and 2 monchs €51 £42.0.0 | L
s above but the R3 supplied as KIT OF PARTS.. U,
() Tha PORTABLE CASE ilustraved”here (65, 3007, I 109 & 115 FLEET ST., LONDON, E.C.4
3 RYSTAL MIKE (35 ROLA s
10 x 6in. LOUDSPEAKER (30/-) ALL FOR.. £9.0.0 i Telephone: FLEET STRQET 5812/3/4
Carriage and Insurance on each above




June, 1959

WIRELESS WORLD 135

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 Sterec 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
plek-ups. The perfect bazis for a complete monaural reproducing system or for a com-
plete stereophonic system now or later.

ARMSTRONG “JUBILEE"”
ssurias £99, 8,0

sig 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 8tereo and monauml playba.ck lrom pick-up or tape. Outputs
provided for 8terec or M ive Inputs enable the use of
most crystal pick-ups, together with tape recordern or tape preamplifiers (such as our
type " C ' unit). 8 watts output. Radio covers med. waveband and the compiete VEF/

FM transmission 87-108 Mc/s.
£27/16/6

DULCI “H4PP”>” -~ - - -

An 8 valve AM/FM 4 waveband chassis giving 6 watts ultra linear output. Covers short.
long, medium wavebands plus the VEF/FM band and has Internal aerial on the medium
and long wavebands. Tape outlet incorporated and suitable for 3 to 15 loudspeakers.

DULCI ““H3” - - - - £1917/6

A 6 valve AM/FM chassis giving 4 watts output. Covers medium and long wavebands,
on which an internal aerial operates, plus the VAF/FM band. Full AVC on all wave-
bands and tape outlet incorporated.

NEW HIRE PURCHABE TERMS are available on all above. Klustrated leafiets avail-
able—send 8.A.E.

AM/FM RADIO TUNING UNITS

ARMSTRONG “ST3” - - -  £27/6/0

A seli-powered high fidelity tuner covering full VHF, medium and long wavebands with
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. /1 5/8

DULCI “H4/T” - - - -

A 4 waveband eelf-powered high ﬂdellty '.\mer oovermg the VHF/FM transmissions

plus the long, di and short t performance In combination

with our MULLARD AMPLIFIERS and also all high quallty designs.

ILLUSTRATED LEAFLET showing recommended HIGH QUALITY LOUDSPEAKEBB
is avaiiable—send 8.A.E.

STERN’S FOR STEREO

OUR POPULAR MULLARD MAIN AMPLIFIERS ARE RECOMMENDED
FOR USE WITH THE DULCI DUAI.TOHANNEI. STEREO PR.E.AMPLIFIERS
he “STEREO EIGHT!
PREAMPLIFIER £23 2.0
(Carr. & Ins. 5/- extra)
The “STEREO TWO "’
PREAMPLIFIER £9'9'o
(Carr. & Ins. 5/- Extra)
Both Preamplifiers can be suppued to correctly operate
with our very popular MULLARD *“3-3" and " 5-10" MAIN
AMPLIFIERS (described on page 133). For 8tereo mproduc'.ion TWO Main Amplifiers
are necessary but for normal ** Hi-Fi * reproduction the “ Stereo Eight ** and the ' 8tereo
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-Fi " instal-

lation over to the 8te
WE OFFER PBEAMPLIFIERS and AMPLIFIERS AT SPECIALLY REDUCED
8end B.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 Qutput thus having very low battery consumption. Is operated direct off

12 volt car battery.

We offer # on the UNIT ASSEMBLY BABIS . . . consistin,

THREE SEPARATE FULLY WIRED, ALIGNED AND TESTED UNITS £15 o o
OR

Only 12 solder joints are required to finish the complete recelver
Bend 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
{Ilustrated) and one EXTEN-
S8ION, providing 2-way TALK-
LISTEN f{acility. Complete in
polished wood cases, size of each
only 7% % 4} % 6in. high.

STERN RADIO LTD.

RECORD PLAYERS ! !
The LATEST MODELS are in Stock. Many at REDUGED PRICES!!!
8end 8.A.E. for ILLUSTRATED LEAFLET

A FEW CASH BARGAINS
B.8.R. MONARCH UAS 4-0pd. Mi
Autochanger with CryqupPlck-x;pr. £6 12 6
The COLLARO * CONQUEST ™ 4-speed auto-
changer S8tudio “ 0~ Pick-up. £7 10 o
« IV

The latest COLLARO *CONTINENTAL » 4-
lpeed MIXER Autochanger, S'.udlo “0" Pick-

The COLLARO model 4/564 4- e Record Player, Studlo 4
Piekonn model 4/ speed e Recor: ayer, Studio £6 . 6 . o

THE NEW B.8.R. model UA12 is in !tock A4 " SPEED * £8 7 6

aixp orois s s 10
also available Incorporating the B.8.R. STEREO Pick-uj

Gli;:nlal’ and 78 record sp £ ’ £1o “ 10 L o
ARD RC121/4 4- d Autochanger fitted with latest

Cryatal Pick-up  ..... spee .......... n g. ........ £1o 2 o e o

B.8.R. Mode! TU9 4-speed single record layer, oom lete wﬂ.h

separate crystal pick-up . p p £4 O 4 - 0

(This high output pick-up s avai 6.)
Carriage and |nsurance on each above 5/- extra.

HIGH FIDELITY UNITS IN STOCK

The Intest GARR. CB]P
iro e £26.14.6
The new GARRARD Model 4HF High Quality Single Record

Player fitted wn.h the latest T.P.A. 12 pick-up arm and G.C.8
Crystal Cartridge ................... plc : up ............. £1 8 9 9
GARRARD Model TA/MKE U 8ingle Record Player fitted with £8 15 o
high output Crystal Pick-up, detachable head................

The GARRARD T.P.A, 12 TRANSCR[P’I‘!ON PICK-UP ARM Is available separately
or with Crystal or Moving Coil Pick-up Heads.
HIRE PURCHASE TERMS available on all unite £8/19/8 and over.
Send 8.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 £8 7.6
{plus 7/6 carr. and Ina). The Amplifier b
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 nlmou',
any make of Autoch and {s attractively
finished in Grey colour Rexine—WE ALSO
SUPPLY SEPARATELY:—

(a) The 2-stage (plus Rectifier) AMPLIFIER

{b) The PORTABLE CARRYING CASE
17

() B}in. P.M. SPEAKER ........ 9“
{Carriage and insmrance 4/- extra)

We also have a smaller PORTABLE CASE ideal for Record Players. PRIC
£3/3/- (plus carriage and ins.). i - EAOLY

11 HOME CONSTRUCTORS !!

A RANGE OF ** EASY TO ASSEMBLE ’* PREFABRICATED CABINETS
Designed by the W.B. * BTENTORIAN " ICOMPANY for “ H.l-!“l Ipudupeakex
systems or to accommodate bigh-quality i sti Bass
Reflax Cabinets containing the very successul ** Btenborlnn ** 8peakers give really first-
class and are weil ded. Models are aien availabie to accommodate
high-quality Amplifiers, Preamplifiers, Tuning Units, Record Players, etc. Al models
are very easlly‘assembled in fact only a screwdriver Is requlred

ully i ted leaflets are availabl
STENTORIAN LOUDSPEAKERS.

tuding ons of the various
Please enclose B.A.E.

STERN’S MK 11 “ fidelity '’
F.M. TUNING UNIT
{Pius 5/- carr. and ins.)

BIRE PURCHASE: Deposit PRICE £14 5 o
£2/17/~ and 12 months at £1/0/11. Incorporates
the latest MULLARD PERMEABILITY TUNING
HEART and the oormpondlng MULLARD
VALVE LINE UP comprising ECC85, 2 type
EF85s (or EF89s), EMB4 Tuning Indicator, plus
2 type O.A. 798 Germanium Diodes. A really first-class Tuner very attractively pre-
sented and comparable to many offered at much higher prices FPower consumption la
only 1.5 amps at 6.3 volte and 2 m/a at 250 volts.

HOME CONSTRUCTORS!

YOU CAN BUILD THIS TUNING UNIT FOR ONLY...... arveas

(Plue &/- carr. and ine. £1 0 10 o

6.)
Please send S.A.E for fully descriptive leaflet, or the Assembiy Manual is avallable for 1/8

The JASON “MERCURY"’ Switched CAR BATTERY CHARGER
F.M. TUNER I8 IN STOCK A COMPLETE KIT OF £2 19 6
PRICE ASSEMBLED £13.10.0 PARTS FOR ONLY Qi

AND TESTED
Will charge 6 or 12 volt batteries at max.
CREDIT SALE Deposit 58{7/6 and 9 2} ampe. The dewlgn incorporates Relian!

monthiy payments of £1/4/
Resistor and Fuse and we supply com-
ALTERNATIVELY THE COMPLETE § i ™" itn Metal Box container. EASY

HOME CONSTRUCTORS KIT I8
TO FOLLOW ABSEMBLY INSTRUC
available for £9/19/8 (carr. and ins. is TYONS ARE INCLUDED,

5/- extra.l
109 & 115 FLEET ST., LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4
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CLYNE RADIO LTD.

:LEADING THE FIELD-—:

. 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
Recelvers Battery Charger, Baby Alarm, etc,, etc. [
NOTE: ALL components supplled, mcludmg valves (even if surplus types) are O
guaranteed to be BRAND NEW!!
0000000000000 °00000000000000000000000000 .
THE NEW LOOK RAMBLER ALL DRY BATTERY PORTABLE o
This wonderful recelver (the ideal companion for ®
your summer hollday) with the ' hall-mark "' of ®
quality, is housed in a most attractive cabinet
finished in two-tone RED/GREY '* Lionide '’ wnth°
chrome fittings. The very neat appearance is set
(By off by the smart cream plastic top panel epgraved
popularin red and green. Employing modern miniature
demand)valves: 1RS, 1T4, 1S5, 3V4, and a good quality
5in. loudspeaker, this receiver has everything—
quality, sensitivity, volume, tone and economy. o
Uses all-dry batteries AD35 (1/6), B126 (9/-). Al
necessary components ({less battenes) are®
offered at a special inclusive price of only®
£7/7/- plus 2/6 p. & p. or Special extra-economy ®
version with latest range of low consumption®
valves (DK96 DF96, DAF96, DL96), £7/15/6,®
plus P Easy-to-follow Instruction Book, ®
containing ﬁ.u description, itemised price Ilsc..
practical and theoretical diagrams, available.
output of [0 watt @ separately at 1/6 post free.
(max.). Bulle-in con- @ RAMBLER MAINS UNIT enabling the above receiver to be.
trols. Will suit all @ ryn directly off any A.C. mains supply 200/250 v. Fits snugly into the battery®
I types of high im- @ compartment (dimensions 7in. x 23in. x 14in. overall). All necessary components®
.= pedance input. All @ sypplied at ONLY 47/6, plus 1/6 p. & p., or can be supplied assembled and :es:ed.
requiredcomponents @ 3¢ £3/5/-, plus p. & p. (Also suitable for many other portables.)
of best quality toe oo.oooooooooooooooooooooo.ooooooooooooooo‘

Mullard Spec. are offered at @ THE NEW JASON
special inclusive price of @ 1] no.
| 59/9/_8‘,,“: 3/6’? & b, Instrue i FMdd"imER h THE CLYNE RADIO “DE LUXE” ¢
L tion Book with full construc- @ The latest a ition to the im- [ ]
.tlonal details, diagrams, etc., and itemised price list ® pressive JASON range, and like PRINTED CIRCUIT SUPERHET 3
e available separately at 3/6 post free. all JASON equlpment, can be A new two wavee
00000000000000000000000000000 o depended upon for QUALITY, gand (L and M)e
uperhet using the @
latest miniature @
valves: ECHB8I, @

MAJOR SEVEN ALL PURPOSE REL|ABILITYpand PERFORMANCE.
e X TRANSISTOR PORTABLE X

EF85 and ECL80, e
plus contact cooled @

.Speaal de Luxe Cabinet In maroon/grey or black and white
polka dotfgrey. Supplied complete
Rectifier, Incor- @
porates Ferrite Rod ®

SPECIALISTS

4
COMPONENT |
<
[

NN

Qur

uper-

ﬂ 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 recelver 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 avallable separately if you wish to study .
before purchase at 1/6 post free.
...............

® MULLARD 510 HIGH-

000000000000 .
DELITY AMPLIFIER ¢
Printed circuit version @
with ULTRA LINEAR e
PUSH-PULL output @
stage, giving excellent @

with 7 specially selected transistors,
7 x 4in. elliptical loudspeaker, slab

aerial, an ies. -pull g 3 3

out:u’: aMdedilLar::e;\e; LO:guscvpa:e - Aerial and is of unit construc- e
' - . el e ..

coverage, All necessary com- tion, Exceptional sensitivity and selectivity. @

Qutstanding performance and quality T.C.C. ®
condensers throughout. Easily constructed @
in one evening. Brown lvory Bakelite or @

ponents and full assembly instruc-
®tions at SPECIAL INCLUSIVE

¥
Incorporates the very latest features
® PRICE of £9/9/- plus 3/6 P, & P. or

in design to ensure simplicity of

This excellent recciver is very easilyo
fitted in any car with |2 v. system. Com- ¢
prising: power unit, éiin. speaker one
baffie and tuner unit. Valve line-up: e
2-EF4i, ECH42, EBC4]l, EL42, EZ4l. ¢
THREE SHORT WAVE BANDS 5 (l6- o
31 m.), MEDIUM (190-550 m.) and LONG ¢
(1,000-2,000 m.), variably tuned. Con-e

trols: volume on/off/tone, wave change/e

®

. FRINGE AREA TUNER
s Muscrated).  Briel @ £10/19/6, both plus 3/6 p. & p.
6"'(7 )7, 6V6. Reads 4 Comprehensive Assembly Instruc-
e drilled chassns, good quality 5in. loudspeaker, Special Denco @ I(::rr:‘sise:llhr'::" Iisd:es:::epna%:il:t?l:
@ Coils. Covers Medium and Long Wavebands. Overall ® P p" S G (T
@ dimensions: 12in. x 6in. x Sin. high. A.C. 20E0/250 v, %irlr;ple ® lrepe Y q P
® construction with guaranteed results. Easy to follow @ .
@ practical and theoretical diagrams supplied. All necessary @ ®® © 0000060000000 00

® ith MAZDA Transistors (250 mw. operation and faultless perform- wooden Walnut finish cabinet. A.C. mains @

®output), I5/- extra. Instruction ance. Housed in smart metal shelf _ 200/250 v. All "ecessa"r components at ®

.envelope and itemised price list : mounting cabinet in pastel green special inclusive price of £7/19/6 plus 3/6p &p.®

® ailable separately at 1/6 post free, with grey plastic dial. Beilt-in Instruction Book with itemised price list®

eccecccvecnccncocvcocnone 00 eee o power supplies enable connection & available separately at 1/6 post free. Also ®

14 NEW LOOK ECONOMY FOUR to any amplifier or radio fitted avallable in De Luxe Cabinet (as ' Economy @

: Our very popular three ¢ With  Pick-up  sockets, without Four ™ at 5/- extra). :

° valve mains T.R.F. :OL?IF;'L?:!'QH- s:;‘:":a \ée"s'OnFs i:"e 000000000000 0000000000

® receiver is now avail- o , (e R

. able with 2 new De o nisdpy Atk NECESSARY COM- J SUPER 5 WAVE BAND CAR RADIO
cabinet with @ . °

S ish ¢ INCLUSIVE PRICE OF: STAN- (By Pye of Cambridge.)

2 DARD TUNER  £8/19/6; 2

e

®

®

@ components, down to the last nut and bolt, are offered at a @ ACOS MIC 39-1 tuning. Horizontal dial with chrome e
.SPECIAL INCLUSIVE PRICE OF £5/10/-, plus 2/6 p. & @ Crystal stick microphone.  List surround. BRAND NEW, FULLYe
Instruction book available separately 1/6, post free, @ price 5 gns. Our price 39/6, G’TEED AND UNREPEATABLE AT e
oAlso available with plastic cabinet in IVORY or BROWN @ plus /6 p. & p. Stand included. £17/19/6 plus 5/- p. & p. Terms availabte. @
@ if preferred at ONLY £5/5/, plus p. & p. © 0000000000000 000000000000000000000000000080
PPN I PP PP PSPPI PP PP PP PP P PP PP PP PP PP PP PP PP P

) If not stated, Eease add postage on orders under £}, Cash with ° Our advantageous H.P. and Credit Sale terms are available on any single u:m
‘ order or C.O.D. (charges extra). over £5. Your enquiries invited.

‘ 162, HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6/7.¢

Q’C LY N E RA D I 0 L D 18, TOTTENHAM COURT ROAD, W.I. MUSeum 5929/0095.1

‘ (50 yards only from Tottenham Court Road Tube)
Mo

( Open: Tottenham Court Rd.: 9 a.m. to 6 p.m. Mon. to Fri. Sa I m. 'Y All post orders and correspondence to
’Holioway Road: 9 a.m. to 6 p.m. daily. Thurs. | p.m., Sat. 5.30 p.m 162 HOLLOWAY ROAD, LONDON, N.7.
A P ~

.
1 PPV VWY OOV YV VTN AA‘A PTG e el e e
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SEND STAMP FOR SPECIAL BARGAIN LIST!

METERS. We carry large stocks of o00ceeveeee 000000000000 00000000 0000000000000 0000CS
Meters from 50 microamps to [,500 v. e A QUALITY RECORDER o A PRECISION TEST METERe
A few of the most popular types are:— @ FOR 39 GNS ® @ (To build yourself) Designede
100 microamps 24in. Flush Round e - o o o for Teste
Moving Coil @ 45/-; 500 microamps 2in. @ Collaro  Mark IV Tape o o bench and @
Flush Round Moving Coil @ 18/6; e Transcriptor Deck £ ° producede
| mA. 2in. Flush Square Moving Coil @ Special amplifier [ ] for us bye
" Elliott,”’ 1954 man., 25/-; 50 mA. e 8 x 6in. loudspeaker . 10 o thefamous e
2in. Flush Square Moving Coil 8/6. e De Luxe Cabinet with gllt 410° ® Pulline
Send stamp for complete list. e o “";"gs ~~~~~~~~~~~~~~~~ ‘2 '50 ° Company,®
shall be pleased to quote for special Collaro Mike (or similar) £ e o thisinstru-e
meters to your own specification. ° 1,200ft. EMi tape ... £I I5 mente
000000000000 000000C0 N ° covers®
¢ —TRANSISTORS!!!— & ¢ o e she fol-9
¢ SURPLUS—P.N.P, & owing
REDI SPOT (Audio/Experimentaly S S i . 1
o Application) .................. Tibea. g o 39 GNS. if all items pur-@ °
.VVH”E SPOT, R.F. up ® chased together. Terpmszo : b:‘selsc
D R 12i81cs g RS £4/19/- dep. and I2 monthlye ¢ e %,O,_.
® BRIMAR RD— ° payments of £3/3/-. C. & p.e | 5 tage 0-2.5,®
JS 1 Ir5|l-II ebxtral. Fuél assemblyh instructions provided. Note h Wee ©0-10, 0-50, 0-100, 0-500, gc 1000, o
~~~~~~~~~~~~~~~~~~~~~~~~~~ shall be pleased to wire the tape deckswitches at extra ¢ argeo
OMULLARD of £I. San stamp for further zetalls o (All ranges 5000 ohms per VOIt)

eA.C. Voltage 0-10, 0-50, 0-100,®
@ 0-500, 0-1000. (All ranges 5000@®
eohms per volt). D.C. Current®
©0-200 microamps. 0-10 ma,, 0-100®
ema,, 0-250 ma., 0-500 ma., A.C.®

88&“"’”3"’“‘ oooooooooooooooooooooooooocoooo.

EXTRA SPECIAL OFFER !!
.A small three-valve PORTABLE RE-
® CORD-PLAYER AMPLIFIER

:OC/72 P ched pair .. 60/ ea. :mounted on baffle 12 x 7in. with High ecurrent, 0-200 microamps. Re-@
o NEWMARKET Flux 6fin. Loudspeaker, Valve line-up ®sistance, 0-200,000 ohms. (Easilye®
V6/R2 R.F.up to 4 Mcfs. ... 18/-ea. ®ECCB3, EL84 EZ80. Incorporates extendible to 2 megohms.) Ac-e
SV6/R4 RF. 4-8 Mc/s. ...... 33/-ea ®scparate bass and treble controls. e curicy, 3% of F.S.D.on D.C. ranges.®

. 42/-ea. Will match all

.. §5/-ea.
. 20/- ea.

41% on A.C. ranges, any frequency ®
0 between 15-20,000 C.P.S. (Since
e wave) 5% on resistance range.®
@ Positive Range selection by meanse®
eof plug and socket. This fine®

V6/R8lR .F. 8 Mc/s.-up

®finished in two-tone Leatherette

:XAI04 R.F. up to 6 Mc/s. 18/-ea :w'" accommodate above Ampli- | einstrument is easily constructed,®
 XAI03 R.F. up to 4 Mc/s. 15/ ea. .fer and Baffle without modifica { e full instructions being given withe
.XBI04 Audio up to | Mc/s. 10/- ea. .‘E'°" also most types of Ancillary] ® cach assembly. All necessary com-@
Jabl quipment. Overall size 18 x 133 @ ponents available at a SPECIALe®

. O e ) $x Biin. INCLUSIVE PRICE OF £7/5-,0

[ {ALL POST FREE)
C000002000000000C00O
AMPLIVOX HEADSET SPECIAL.
(not surplus,) As used in up-to-date
ships, aircraft, etc. Excellent quality
super lightweight low impedance
magnetic headphones complete with

Fitted with carrymg
.handle £3/9/6 plus 5/- P P}
NOTE. If both items pur-
.chased together they will be
®supplied at a special Inclusive
.prnce of £8/7/6 plus 6/6 P. & P.
...............................

® plus 2/6 P, & P. lllustrated leaflet®
®on request. [}
00000000 CGOOGOOOSOIOOOSS

PORTABLE GRAM AMPLIFIERS
RC2A. Small PRINTED CIRCUIT
single-valve high-gain amplifier for the

button microphone attached and smaller type of portable. Employs
plastic ear mpulds Absolutely brand c latest type ECL82 valve. Full derails
new. 45/- pair. Plus 1/6 P, on request. Price 59/6 plus 2/- P. & P.

12in. BAKERS SELH URST LOUD-
SPEAKERS |5 ohms, |5 watt, 30-14,000
cps. Brand new, £4/10/- plus 3/6.
0000000000000 0000OCGS
o LATEST B.S.R. UAI2 STEREOe
@ 4-speed autochanger unit complete ®
@ with FUL-Fl stereo cartridge fore
@ monaural or stereo records, Brande
@ new and fully guaranteed. £10/19/6@
oplus 3/6 P, & P, Terms avallable®
000000008 000C0COOIOIOSOTS
GARRARD RC.12ID MK. II STEREO
MONAURAL 4-SPEED AUTO-
CHANGER. Complete with GC8

RC3A. A superior quality 3-valve
amplifier employing EZ80, EL84 and
ECC83.- With separate bass and treble |
controls. Price £3/I9'!6 plus 2/6 P, & P.
O.P. Transformer available at 4/6 extra.

SIS A A e —

162 HOLLOWAY ROAD, LONDON, N.7

and

18 TOTTENHAM COURT ROAD, W.I.
000 0000000000000 0000CCOOIOGIOGSIOIOIOOOOSTS
CABINETS. We carry large stocks ®
of cabinets to suit all types of equip-g
ment at prices ranging from 45/-. This BABY
cabinet is an example of the wonderful
new “RECORD HOUSING' range o
and is priced at only £12/19/6, plus
20/- carriage and packing. Suitable for

‘LYNE RADIO LTD.

lagan comal tea dandimpprre b housing all types of curnuable, rape This  highly
guaranteed. Limited stocks. ONLY eck, amplifier etc. Terms available efficient  unit
£11/0/6, plus 5/- P. & P. NOTE: Garrard « GAPRIOL " igﬁgr‘lr:{dl Silend stamp for illustrated g is simple to assemble, extremely
L.P. Stereo plug-in head for above avail- o 0 sensitive and may be installed in 2

matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey {wash-
able) * Lionide "’ with cream
plasticescuuzheon Size only 74in
X 3%in. x 63}in. 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. ayard. Instruction book and
;Arice list separately I/~ post free.

200-250 v \\

200000000000 000000000000000000000
e RADIO JACK. A recent addition to our comprehensive range @
e®of equipment to build yourself. Covers local Medium Wave ®
@ Stations varlably 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, 2 [}
.........................G.......
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.

able as optional extra for £2/0/1 inc.
P.T. Terms available.

GARRARD RCI20/4H. 4-speed auto-
changer with GC2 insert. Brand new,
fully guaranteed. £9/19/6 plus 3/6,
0000000006000 00600000
eTHE LATEST COLLARO

o "CONQUEST”
04 speed autochanger
0 |n cream with Studio

YO in.

\\SQI'( Brand &
enew, fully

0000000000000 000006000000000000O0CCS

eATTRACTIVE POLISHED

0000000 GOOIOTLIONS

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. UAB MONARCH. 4-speed
Mixer Autochanger complete with
turnover crystat insert and sapphire
styli. Few only, now at £6/19/6 plus
3/6 P. & P. Brand new and fully
guaranteed.

e WOODEN EXTENSION SPEA-
® KER CABINET (slight blemishes)
efitted with good quality 8in. loud-
@ speaker unit {for example: Goodman,
e W.B., or similar).
®impedance unit with volume control
®easily converted to standard Low
eimpedance for matching domestic
® Radio etc. Size approx. 1lin. x I4in. x
@ 6%in. These are reclaimed ‘‘Rental’
® units in first class working order and
®are ONLY 16/6, complete, plus
®3/6 P. & P.

Supplied as High |’

UNREPEATABLE
OFFER

TRANSFORMER SPECIAL. 5up-
erfor quality half shrouded drop thro’
Mains Transformer. Input 20/250 v. Out-

ut 350-0-350 v. 80 mA. 6.3 v. 3 amps.
g v. 2 amps. Ex-equlpment guaranteed
O.K. Only 9/6 plus I/~ P. & P.
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For space conservation the lid is
omitted from illustration.

LINEAR
PLIFIER

The unit is housed in an attractive
walnut veneered cabinet as illus-
trated. Size approx. 18X17x14
in. high.

R.S.C. HI-FI TAPE RECORDER

INCORPORATING THE LATEST MK IV
COLLARO TAPE

TRANSCRIPTOR. THE
LT45 HIGH QUALITY TAPE AM-
AND A HIGH FLUX 8 x S5in. LOUD-

SPEAKER.

qi
39;
A Collaro Studio Microphone can be supplied with the
recorder only at a special price of 37/6.
YOU CAN
SAME QUALITY. Full descriptive leaflet supplied on
receipt of S.A.E.

H.P. TERMS.
payments £3/10/6.

Carr.
15/-
GNS,

A spare tape spool and an 850 ft.
reel of first quality L.P tape is
included.

PAY TWICE THE COST FOR THE

DEPOSIT 3 gns. and 12 monthly

HI-FI 8 WATT AMPLIFIER

SPECIAL PURCHASE
- -

DUE TO CANCELLED
Carr. 7/6

EXPORT ORDER
For 200-250 v. A.C. mains.

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 ochm
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. 60 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 & suitable
auto-transfe with input and output voltage clearly

lormer
marked. Limited number only. £5/19/6. Carr. 5/6.

THE SKY FOURT.R.F.RECEIVER

A design of a 8
valve 200-250 v.

AQC. mains. L.
and M. wave T.R.F.
receiver with selen-
jum rectifier. For
inclusion in cablnet
lllustrated or wal-
/ nut veneered type.
It employs valves
6K7, BP6l, 8Fe6q,
and is speclally
Sensitivlty apnd quality

deaigned for simplicity in wiring.
are well up to standard. Point-to-point w'mng dlagram.

Instroctions and parts list. 1/9. This receiver can be built
for a maximum of £4/19/@ 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.
2in, approx. Completely replaces batteries suj
90 v. where A.C. mains 200-250 v, 50 c/s is av:
for all batte
90 v.
kit with diagram 39/9 or ready for use 46/9.

Type BM2. Size 8 x5} x2}in. Supplies 120 v., 90 v. and 60 v.,

Ht'lll‘ed THEREBY
AND K.T. 2 v. ACCUMULATORS whcn connected to
SUITABLE FOR ALL
CEIVERS normally using 2 v. accumnulator.

400 mA. and 2 v. 0.4 a. to 1 amp., fully smoof
COMPLETELY REPLACING BOTH

A.C. mains supply 200-250 v, 50 c/s.
BATTERY REp

Complete kit with diagrams and instructions.

Size 51x44x

portable receivers requiring 1.4 v. and
This includes latest low consumption types.

ly 1.4 v. and
le. Suitable

Complete

ATTERIES

49/9 or ready for use 59/6.

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 5% X3}
X 1}in, Detailed construc-
tion booklet supplied.

SIX TRANSISTOR POCKET RADIO RECEIVER

£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, 6%in. 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. niy 59/6
(approx. half price).

RECORDING TAPE. 600ft. 8/9.
1,200ft. reels 14/9.

ELECTRIC SOLDERING IRONS with
neon indicator.
work, 19/9.

LINEAR L3/3 STERED
AMPLIFIER

. Sensitivity 150
j m.v. for 3 watts
output on each
channel. Gang-
ed Vol and
Tone Controls.
Pre-set balance
con 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. 7 ns
Send S.A.E. for leaflet. g -

Or deposit 27/9 and 5 monthly poyments of 27/9.

COLLARO JUNIOR 4-SPEED RECORD PLAYER

with separate pick-up baving dual pomt sapphire s'.ylus.
Brand new, cartoned. For 200-250 v. A.C mains only,
Ouly £4/10/= Post 3/6.

reels,

Lightweight type for radio

R.S.C. A12 STEREO
AMPLIFIER KIT

A complete kit of 9 6
-

parts ;o construct

a good quality 3+ “

3 gwanq (tottZl 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. OQutputs 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. Onmly 22 gns.
plus 7/6 carr. Or deposit £2/12/- and 9 month-
v pavments of £2/12/-.

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 efs.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 63v 2a.,bv.2a. .
250-0-250 v. 100 mA 6.3
300-0-300 v, 100 mA.. 6.3
350-0-350 v. 100 mA., 6.3
800-0-300 v. 130 mA, 8.

850-0-350 v, 150 mA., 6.3 v,
3500350'160mA. 637
425-0-4.2..5';'.:26 ....... 88
ct.5v.3a.

TOP SHROUDED DROP-THROUGH TYPE
260-0-260 v. 70 mA., 6.3 v. 24, 5 V. 2a.
350-0-350 v. 80 mA., 6.3 v. 2a.,5v. 2a.
250-0-250 v, 100 mA., 6.3v.44a,,8v.3a. .
300-0-300 v. 100 mA., 6.3v. 42, 4v.3a ,
350-0-350 v 100 mA., 63 v. 4a.,5v. 3. .
350-0-350 v. 150 mA., 6.3 v. 4a.,85v.3a .

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/a.

120 v, 40 mA., 5-0-5%. 18, ...oeeanrerinennnsas 14/9
90 v. 15 mA., 80-0-8 v. 250 mA. ......cc0irerene 9/11
FILAMENT TRANSFORMERS

Primaries 200-260 v. 50 cfe.

83v.18a ...... 5/9 683v.3a ........ 8/11
63v.2a ......00 78 63v.6a ,....... 17/6
0+4-6.3 v, 2 a e 719 12 v. 3 a. or

12v.17. ..eeen.. 79 1Ba cereeennns 176

OUTPUT TRANSFORMERS
Midget Battery Pentode 66 1 for 354, ete.
S8mall Pentode 85,0008 to
Btandard Pentode 5.0000 to 30
8tandard Pentode 8,0000 to 30
Push-pull 8 watts 6V6 to 5 ohms  ............0s
Pu.sh-pull 10-12 watts 6V6 to 30 or 150

pull 10-12 watts to match 6V6 to 3-5-8 or

ﬂ 16/8
Push-pull EL84 to 3or 15 0hms  .....0uevuvenn.. 18/9
Push-pull 15-18 watts, sectionall 6L8,

KT66, etc.,,or3to 15 0hms. . ....coenvrinnr.n. 1249
Push-pull 20 watt high-quality scctionally wound,
616, KT66, eto., to 30or15Q .o.oviiniireeanrn. 47/9

SMOOTHING CHOKES

260 mA., 5 H., 100 obms
150 mA., 7-10 H., 250 chmz
100 mA., 10 H., 200 ochms
80 mA., 10 H., 350 ohms

60 mA., 10 H., 400 ohms

1 amp. 0.5 chm L.T. type

PHILCO F.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 12 | Carr. 5/,
(list £21). 8.
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R.S.C. A.10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH  FIDEL
PUSH-PULL UNIT
EMPLOYING

Control  Pre-amp.
gta.ges are incorpor-
YM&:d. Bensitivity is
iextremely high.

r(a)nly 12 millivolts
minimum lnput l9
required for full
‘putput. THIS EN-
,SURES THE SUIT-
MABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
\OR  PICK-UP. Feparate
Bass and Treble controls
give both ” litt " and *“ cut "
with ample tone correctlon
for long playing records. An extra
‘Input with associated vol. controt
,i8 provided so that two separate
.inputs such as " and

for mixing purposes. AN OUTPUT SOCKET

" mike "'
“yram, ete., etc., can be simultaneously applied
WITH PLUG IS INCLUDED FOR S8UPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 a. FOR A
RADIO FEEDER UNIT. Price in kit form with easy-to-follow wiring diagrame.

Only 1 1 Gns- Carr. 10/-. Cover as illustrated 18/9 extra.

Or Factory built with 12 months’ guarantee £13/19/8. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly

payments of 24/9.
Type 807 output valves are used with Hlgh Quality Sectionally wound output trans-
tormer specially designed for Ultra Linear op i g dback of 20 D.B. in

main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO MOST EXPENSIVE
UNIT3 AVAILABLE. Frequency response = 3 D.B. 30-20,000 c¢/cs., Tone Controls
+ 12 D.B. at 50 ¢/cs. + 12 D.B. to — 6 D.B. at 12,000 c/cs., hum and noise 70 D.B. down.
Good quality rellable components used. Chassis finish blue hammer. Overall size 12x9 x
9in. approx. Power consumption 160 watts. For A.C. mains 200-250-250 v. 50 ¢/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, etc., etc. We can supply Microphones.
gankers, etc., at keen cash prices or on terms with amplifiers. EXPORT ENQUIRIES
VITED.

LINEAR * DIATONIC** 10 WATT HIGH FIDELITY AMPLIFIER. A compact atirac-
tively finished unit. §12 Gns. Cash. Send S.A.E. for leaflet. H.P. Terms. Dep.[22/3
and twelve m!;\thly payments of 22/3. °

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Buitable for use with any
record playing unit and most microphones. Negative feedback 12 D.B. Bass and Treble
controls. For A.C. malns Input of 200-250 v. 50 c.p.s Output for 2/3 ohmn speaker. Three
minlature Mullard valves. Size only 6 x5 X 53in. high. Chassis fully isolated from mains;
Guaranteed 12 months. Ouly £5/1 9/6 Or Deposit 22/- and 5 monthly payments
of 22/-. Send 8.A.E. for learlet. ]

" LG3 MINIATURE 3 WATT GRAM AMPLIFIER

For 200-250 v. 50 c.p.s. A.C. mains. Overall mize only 8} x 4} x 2}in. 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 ochm rpeaker. Guarantecd 12 months. Only 55/9.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. B8pec. exactly as A3 below with exception
of output wattage. Complete kit of parts, diagrams and instructions £3/15/-, Carz. 3/6.

R.8.C. A5 4-5 WATT HIGH GAIN AMPLIFIER

A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milti-
volts input ts required for full output so that it is suitable for use with the latest high-
fidelity pick-up beads In addition to all other types of pick-ups and tically all mikes.

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE AT11

PUSH PULL
ULTRA LINEAR
OUTPUT
- “BUILT IN”
TONE CONTROL/
PREAMP
STAGES.

Two input sockets with assoclated controls allow mixing of " mike  and gram. as In
Al0, High sensltivity. Includes 5 valves, ECC83, ECC83, ELS4, ELS4, 5Y3. High
Quallty 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 33 D.B. 30-30,000
cfes. 8ix nexative feedback loops, Hum level 60 D.B. down ONLY 23 milllvoits INPUT
required for FULL OUTPUT. 8uitable for use with all makes and types of pick-ups
and microohones, Comparable with the very best designs. For STANDARD or LONG
PLAYING RECORDS. For MUSICAL INSTRUMENTS euch 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, S8izc approx. 12-9-7in. For A.C. mains 200-250 v. 60 cfcs. Out-
put for 3 and I¥ ohms speakers. Kit is complete to last nnt. Chassis is fully punched.
Full Instructions and point=to-point wiring di supplied.

(Or factory built 45/ extra). Only @Gns. Carr. 10/-
If required louvred meta! cover with 2 carryging handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/0. and 12 monthly payments of 18/9. Send
8.A.E. for d leaflet detailing Ready-t ble Cabinets, 8peakers, Microphones

ete. with cash and credit terms.

LINEAR LT/45 HIGH QUALITY
TAPE DECK AMPLIFIER
COMPLETE WITH POWER PACK and
OSC. STAGE. Suitable for Collaro,
Lane, Truvox, Brepell, ete,, etc. State
make of Deck when ordering. Chassis
size 12-7-3in. Overall size 12-7-6}in.
For 200-250 v. 50 cjcs. A.C. mains.
Output for standard 2-3 ohm speaker
Only 15 milllvolts input reguired for full
recording. Only 2 millivolts minimum
output required from recording head.
Magic Eye recordlng level indicator
Provision for feeding P.A. amplifier
Negative feed-back equalisation. Linear
frequency response 3-3 D.B, 50~11,000 c/cs.
Facilities for recofrdings at 15In., 7§in. or 38in. per second.
Beparate gain and output controls. Valves type ECC83
ECC83, EL84, EZ80, EM34 Output 4 watts. 12 months’

guarantee. Leaflet 6d.

SUPERHET RADIO FEEDER UNIT

Design of a high quality Radio Tuner Unit (specially suitable for use with any of our
Amplifiers). A Triode Heptode Fjchdnger is used. Pentode I.F. and double Diode Second
Detector, delayed A.B.C. is arranged so that A,V.C. distortlon s avolded. The W. Ch. 8w
incorporates Gram. position. Controls are Tuning, ‘W. Ch. and Vol. Output wiil load most
Amplifiers requiring 500 mV. input depending on Ae location. Only 260 v. 15 mA. H.T.
and L.T. of 6.3 v. 1 amp. required from amplifier. Size of unit approx. 9-6-7in. high.
Send S.A.E. for lllustrated leatlet. Total building cost is £4/15/-. Polnt-to-Point wiring
dlagraras and instructlons 2/6.

HI-FI TAPE RECORDER KIT
isting of LT45 ampiitier, 293 ans.

Ready for use
GNS, Carr. 7/6.
Dep. 22/3 and

1

Or
12 payments 22/3.

Separate Bass and Treble controls are provided. These give full long playing record
equaliration. Hum level is negligible being 71 D.B.
down. 15 D.B. of negative feedback Iz used. H.T.
of 300 v. 26 mA. and L.T. or 6.3 v 1.3 a. i= available
for the sapply of a Radio Feeder Unit or Tape Deck
pre-amplifier. For A.C. mains Inpnt of 200-230-250 v.
50 ofcs. Output for 2-3 ohm speaker. Chassis is mot
alive. Kit i3 completz in every detall and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and Instructions Exceptional value at only £4/15/-
or assembled ready for use 25/ extra, plus 3/68 car-
riage. Or Deposit 22/- and five monthly payments of
29/~ for assembled unlt

C

Collaro Tape Transcriptor, Mk IV Carr. 15/-
Studio Microphone, Reel of best

quality tape, 6}in. S8peaker and diagrams

12in, 10 WATT HIGH QUALITY
LOUDSPEAKERS IN
POLISHED WALNUT FINISHED
CABINET

Gauss 12,000 lines. BSpeech coil 3 ohms or 15

hms. Only £4/19/6. Carr. 5/-
%em:ﬂi Deposit 11/- and 9 monthiy payments

ot 11/-.

P.M. SPEAKERS
2-3 ohm 2%in. Rola 17/9. 5in. Goodmans 17/9. 7 x4in. Goodmans Elliptical 19/9.
6tin. Rola 19/9. 8in. Rola 19/9. 8in. Goodmans 21/9. 10in. R.A. 28/9. 10 X 6in.
Elliptical Goodmans 29/9. 12in. Plessey 29/11. 12in. Plessey 3 or 15 ohms, 10 watts,
12,000 lines, 59/6.

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
pumber. G t £7/19/6. C

9 gns.  Carr  5/6.

ACOS Crystal Microphone Inserts. Brand
new. Only 5/11 ca. Ex. Equip. 4/11 ea.
ACO8 HGP59 Hi Fi Crystal Cartridges.
(Turnover type with sapphire stylus.)
Standard replacement for Garrard and
B8.R. Only 19/9.

PORTABLE CABINETS, lInside measure- | ,o0q gigH  FIDELITY PICK-UPS.

menta 17 x 121 x 84ins. high. ~Clearance | Gp5q oivh "HGP 59/52 Cartrid
i . 93 ge. Turn-
;I::'v;c z::mzoe?d Hm’nexi?:m‘:: ov:ltg.. over sapphire Stylii, cream finish. Lim‘ilt';l
s ‘Carr EI-ZD- pumber at approx. half price. Only 35/9.
5 . _Bl-.
SPECIAL OFFER PLESSEY
Above cabinet, Staar Auto- DUAL

changer. LG3 Amplifier, and|
fin. x 4in. speaker.
Only 11 GNS. Can. 10/

i\ CONCENTRIC
12in. P.M,

Personal Shoppers to 5 and 7 County Arcade, Briggate, Leeds, |.
Mail Orders to 29-31, Moorfield Road, LEEDS, 12.
Terms: C,W.O. or C.O.D. No C.O.D. under £I. Postage 1/9 extra on all orders under £2

2/9 extra under £5 unless carriage charge stated. Full Price List 6d.
to callers: 9 a,m, to 6 p.m. Wednesday until | p.m. S.A.E, please with all enquiries.

SPEAKERS

{16 ohms), consisting of a
high quallty 12in. speaker
of orthodox deslgn 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 A1l or any
similar amplifier. Rating is
10 watts. Gauss 12,000
tines. Price only £5/17/6.
Or Deposit 10/8 and 12
monthly payments of 10/6.

Trade supplied. Open
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(Dept. D) 5§ and 7, County (Mecca) Arcade, Briggate, Leeds, |

CO-AXIAL CABLE, 75 ohma, {in., 8d. yard. Twlin rereened
feeder 11d, yard.

R3683 UNIT3. Cormprising chassis and strong cover 16 x
leSln. Over 70 resistors (many high stability) and

VOLUME CONTROLS with long spindles, all values, less
switch, 2/9; with B.P. switch, 3/9.

fuscholders, tagboards, cte., etc.
oniy 12/9 carr. paid.

valve holders, IFTs, co-ax. sockets, controls,
Exceptional value at

JUNE, 1959

Terms C.W.O.
under £l

or€.0.D. No.C.0.D. "

Post, |/9 under £2,2/9 under
unless quoted.

Open 9—6 p.m

Weds until | p.m.

SPECIAL

Bridge Selen

Double wound.

2 v. I

EX GOVT. STEP UP/STEP DOWN TRANSFORMERS.
10-0-100-200-220-240 v. to 9-0-110.122-
136-148 v, or Reverse. 300 watts, 35/9, pius 7/6 carr.

6 A H. EX GOVT. ACCUMULATORS.
Oniy 5/6 each, 3 for 15/-, plus 2/8 carr., 6 for 27/8. Carr.
3/6.

JACK PLUGS. Standard type th 4ft, d
1/11 each. New Jack Sockets to su:t (moulded
type). 2/9 each.

lead.

lete wi

Only 25/9 ea.

OFFER.
New Ex. 24 v. |5 amp. F.W.

Brand

ium Rectifiers.

New, boxed.

D.C. SUPPLY KITS. Buitable for electric trains.
of mains trans. 200-250 v. 50 c.p.s.; 12 v. iamp 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.

Consists

VIBRATORS.
719, 6 v. 8/9.

Oak and Wearite, synchronous 7 pin, 2 v.

IU;(CTION TRANSISTORS. R.F. type, 16/9. Audio type
9.

SELENIUM

RECTIFIERS
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. 3/11
6/12 v. 2 a. 6/11
6/12v. 3 a. 9/9
6/12 v. 4 a. 12/3
6/12v.5 a. 14/6
6/12 v. 6 a. 15/6
6/12 v. 10 a. 25/9
6/12 v, 15 a. 35/9
H.T. Type H.W.
120 v. 40 mA. 3/9
250v. 50 mA. 5/9
250 v. 80mA. 7/9
250 v. 250 mA. 10/9

ASSEMBLED CHARGERS
6v.la. _.........
6v.2a. .
6/12v.1 a.
6/12 v. 2 a.
6/12 v. 4 a. 56,
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
er. Carr. & pkg. 3/6.

CHARGER
TRANSFORMERS
200-230-250 v. 50 cfs.,
0-9-15 v. 1} 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.

EX GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 ¢/s. Input.

Pr. 0-110-200-230-2560 v., 275-0-275 v. 100 mA., 6.3 v.
T78,5v.3a.

250-0-250 v. 150 mA. 5 v. 3 a.
350-0-350 v. 160 mA. 8.3 v.5a,5v.3a
400-0-400 v. 250 mA. 5 v. 24,5 v. 2 a.

450-0-450 v. 250 mA. 6.3 v. 34,63 v.1a.,5v.6a.
12.5v.3a., B v.8a.

BATTERY CHARGERKITS
Consisting of Mains Trans-
former F. W. Bridge. Metal
Rectified, well ventilated steel
case. Fuses, fuse-holders,
grommets, panels and circuit.
Carr. 2/6 extra.

6v.or 12 v. 1 amp... 22/9
As above, with ammeter 32/9
6V.2amps........... 25,

6 v.or 12 v. 2 amps.
6 v. or 12 v. 2 amps.

(inclusive of ammeter)
6 v. or 12 v. 4 amps.
BATTERY CHARGER
6/12 v., 6 amp., consisting of
F.W. Bridge Rectifier Mains
Trans. -and ammeter.  49/9.
Post 4/6.

31/6

0-24-26-28 v. 15 amps. A.C. conservative Govt. rating (mark-
ed with D.C. rating after rectification) 89/9.

0-10-20-25 v, 24 a. (Govt. rating) 78/8. Carr. 15/-

BATTERY CHARGING EQUIPMENT

9 for 6 v. or 12 v.

T use with mains

250 mA., 20 H

EX GOVT. SMOOITHING CHOKES

200 mA., 8-5 H,, 50 chms. Parmeko /9
150 mA., 10 H., 50 ohma 9/9
120 mA., 12 H,, 100 ohms 8/9
22/9 100 mA., 10 H., 100 ohms 6/9
100 mA., 5 H., 100 ohms, tropicalised . 311
- 16/9180 mA, 20 H..900 ohms  ...................... 59
. 27/9|60mA., 5-10 H., 250 ohms  ..........c...oee... 2/11
18/9
49/9|| EX. GOVT. CASES. Well ventilated, black erackle
o 12/9 finished, undrilled cover. Rize 14 x10x8{in. high.

MENT CASE, COVER
Carr. 15/-.

[DEAL FOR BATTERY CHARGER OR INSTRU-

COULD BE USED FOR

AMPLIFIER. Only 9/9, plus 2/9 post.

—

ASSEMBLED
CHARGER
6v.or12v.
2 amps.
Fitted Ammeter
and selector plug

Louvred  metal
case, finished at-
tractive hammer
blue. Ready for

and output leads.
Double  Fused. As above but

831}:'3/9. 49/9 5 GNS. Carr.

All for A.C. Mains 200-250 v. 50 c¢/s
Guaranteed [2 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
Ki[hdbhfle hammer finish
eady for use -
with mains and 75/
output leads. Carr. 4/6.
Or Deposit 14/11 and

five mont.hly payments 14/11.

for 6 amp.

charging.
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, i
Intermediate amplifier—807, Power amplifier—813(2), Modulator—
805(2), Rectifier—866A (4).
Complete with Master Oscillators, crystal 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 8006/7
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MARCONI CR100 1

Completely overhanled In perfect working order. LOOK LIKE
NEW. £21.
Later mode! with Nosc Limiter,

£25.
Carr. Eng. and Wales 30/-. 8end 8.A.E. for full details.
SPARES KITS. 15 valves, o.p.t. conds., pots., rea. drive cord. etc.

BRAND NEW. 59/8. post 4/6

z MATGH [} Cyldon 250 + -250pFd. split stator double spaced
. trapsmitting variables. Ceramic sulation.

BRAND NEW. boxed, 19/6. Post 2/6.

WHEATSTONE BRIDGES. Post Office plug-type
79/8. Post 3/6.

I to 10,000 ohms,

MARCONI TF987/1 NOISE GENERATORS. Range
MORE METER BARGAINS 100 Ke/s. to 200 Mes. Determines noise factor of
2}1 and FM recelvera. Fully stabilised H.T. supply.
AT TYPE e PRICE bt;g;!smmgé 5oper:mon Brand new and m origina
25 Microamp. D.C. M/C 2ilp Filush Circ. Scale " R * 69/6 ’
25 Microamp. D.C. M/C 3iin Pro}. Circ. Recale ™ Rontgens " hOS 5
R dicame BEME M o G RRTRHON RR) | [Moees 1 saue TR vt
50 Microamp. D.C. M/C 2{ln. Flush Circ. u:nled -100 59/6 | gas, and mnoise. For UX4, UX5, UX8, UX7
100 Microamp. D.C. M/C 3}in. Flush Cire. Seale 0-50/0-1.000 . 8516 Octal, Loctal B7G. and Acorn tvpes. Portable
" 100 Microamp. DD g :idlc 2}in. Flush Circular scaled “Megs’* 426 inwooden carrylng case 18§ x8x54m Wit
) Mililamp. D.0. M/C 3}in. Flush Circular - 184 b. B g
0P MULTIMETERS. AC. and DO, volts { ilinmp, DG M/C 2o Flush Square. Pe/NPe. 1958 S2I6 | | |l hock moa: taie woaties pse With Instruc-
i B TTRGOEE 1,000. 5,000; D.C. current | |ogg Mmmnp. D.C. M/C 2jin. Flush Circular 10/8 AC. 10 gns. Carr. 7/6. Matching auto. trans-
oy 1'!(1 'mA.. 0-1 Amps.; Resistance, 0 to 500, 1 | 2}in, e TGt o /9 k. A.c i2,/6 4
o voit (408 macronpe Daser, Tn iigrs vk e | | 202 Voiu At o Flush Cirouar tade 1065 7916 —
: : £.0 =0, Pt 300 Volts AC M/l 24in. Flush Circular 25/-| | FERRANT!I TESTMETER T . Volts 0
lxﬁHdim-;odlncll:dms llld- Complete with test 500 Volts AC. M/I 2}in. Flush Circular 25/- 150, 600 A.C./D.C.. with gdii:ugnal 3-; v.wn?g'
n:x :n A;;l Bfim‘ﬁnﬁz vgazt:dryt.exg m:srlulcg/%n 40 Amperes D.C. M/C 2in.  Flusbh Cireular 76 and 0-15 v A C. ranges; mllliamps 0 to 7.5, 30, 160
o . METAL RECTIFIERS. Fuli wave bridge. BRAND NEW. Salford and 750 D.C.: ohms 0-235 K. Accurscy BSS 1st
l1mA 6, 5 mA., 8/6. STC 2 mA., 5/6. grade. 500 ohms per volt. With leads, prods
3 3} 2 { i 0 battery. and imstructions. In velvet lined 4 x 7 x 3in.
A.C. MICROAMMETERS, Elliott model 3700. T BE R e condition  fer(ect Totking opgen
0f

0-200 microampe 50 ¢/s, 4in. linear scale. 8quare
case 4§in. Rectifier moving coil instrument.
Industrial grade. NFe Brand new 58/6.
Post 2/6.

SDVANCE CONSTANT VOLTAGE TRANS-
7ORMERS. Input 190-260 volts 50 ¢/s A.C. maina.
sutput 230 v. 260 watts. 10 Gns. Carr. 7/6.

T
SELENIUM BRIDGE RECTIFIERS. Funnel
cooled. A.C. input 45 v. RMS D.C. output
30 v. 10 amps. BRAND NEW. Boxed 45/-.
Post 8/6.

HEAVY DUTY L.T. TRANSFORMERS (Gresham),
Latest type potted, oil filled, Pri. 230 v. 50 cfs
3ec. 0-70-75-80 v. 4 amps. Size 51 x 4} x 6}in. high.
Wt. 18 Ib. BRAND NEW 42/6. Carr 5/-

DUAL PURPOSE TRANSFORMERS (Gresham).
Pri. 230/250 v. 8ecs. 240-0-240 v. 1.5 ampe., 5 v.
12.5 amps. 5 v. 1.75 amps. Ideal for IBOLATING
TRANSFORMER, to obtiin TWO 240 v.
360 watt lines. Potted oil-filled, 7 x7} x 10hin.
high. Wt. 50lb. BRAND NEW. £3/10/-.
Carr. 10/-.

MAINS ISOLATING TRANSFORMERS (Vortexion).

Fally-shrouded. For testing A.C./D.C. sets in
safety. 230 v. input. Output 230 v. 100 watts.
R2/6. Post 2/6.

ADMIRALTY H.T. TRANSFORMERS. Pri,
280 v. 650 ¢fs. Becs. 620-550-375-0-375-580-620 v.
{620 and 550 v. 200 m/: 375 v. 250 m/amps.),
plud two 5 v. 3 Amp. rectifier windings. Total

rating 278 VA, Upright mtg. Wt. 25 1b. Made

1953. BRAND NEW Original boxes 45/-.
Carr. 5f-.
TRANSFORMER BARGAIN. Input  0-200/250

tapped. Outputs 250-0-250 v. 80 m/amps. 5 v.
2 amps.; 8.3 v. 4.5 amps. Upright mtg. BRAND
NEW. Boxed Ex-Admiralty made 1952, A fine
50 c/s. mains tranny for ONLY 16/6. post FREE.

INSTRUMENT TRANSFORMERS. 230 v. A.C.
finput. Outputs 0-65-130-195 v. 85 m/amps., 8.3 v.
5 amps.. 6.3 v. 0.3 amps. Shrouded. 8ize 3} x 3¢ x
3tin. bhigh. 15/-, post FREE.

MODULATION TRANSFORMERS. Collins type

200 watts 807 to 807. 8/6 each. Post 1/8.
FERRANTI TYPE, for Tx 36, etc.. push-pull 807°s
to plate and screen modulate push-push 807’ s.
ratio 2:1. Fully shrouded Wt. 6§ 1b. 17/6.
Post 2/6.

ARSSD MAINS TRANSFORMERS. Input 110-240 v.
Output 345-0-345 v. 125 m/amps., 6.4 v., 4.5 amps.,
5v.2amps. 4} x 4} x 5}in. high. Wt. 12 ib. Pot'.ed.
Tag ends. RCA BRAND NEW. Bozed. 20/6.
Post 3/6.

SANGAMO-
WESTON
VYOLTMETERS
Sél. Dual range
0-5 and 0-100 v.
D.C. FSD | m/A.
3in. 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.

MIKIATURE 373 IF STRIPS, For FM tuner described in * Practicat
Complete with 3 of EF91, 2 of EF92 and 1 of EB91. A fresh
BRAND NEW. Complete

OR

Wireless."
release enables us to offer these once again.

reprint of conversion instructions and arcuit supplied free. 37/6.
iess valves, 12/6. Post, either 2/6.

HRO SENIOR MODELS

Complete with ALL NINE general coverage plug-in coiisets for 50 Ke/s.
to 30 Mc/s. Instruction booklet, and circunit, but less external power s\xpply
unit, Table models, as new condition, 21 GNS. Rack mounting, 1
Packing and carriage 22/ extra. Bend B.A.E for further details.

HRO POWER PACKS. 115/280 v. A.C. mains input. Tested, and in good
condition, §9/6. Post 4/

MONITOR TYPE 61

slin C.R. Tube. A.C. mains power pack. Very modern deslgn
to . full data
£7/19/6 Carr. 15/-.

COLLINS TCS TRANSMITTERS

Cover 1.5-12 Mejs. (25-200 metres) In 3 bands. Complete with 7 valves:
3 of 12A6 Osc.: 1825 B-iffer; 2 of 1625 PA ; 1623 Mod. VFO or crystal controt.
with 4 crystal positions. C/W or R.T. Meters for plate and aerial current.
BRAND NEW interpally and unused, but externally store soiled. £7/19/6.

Ideal
us new,

Carr. 15/-
R.F. UNITS
RF24. 20-30 Mcjs. 5 switched posltions.....
RF26. 50-85 Mcjs. Buper slow-motion drive. 17/8
RF27, 65-85 Mc/s. Buper slow-motion drive..
Unboxed, but as new condition. Post 3/6.

MINIATURE RELAYS

670 ohma. 2 H/D makes, ¥1099 .
670 ohms. 4 Cjovers, platinum, M

C. sealed, wire ends.
C. seaied, wire ends.
C

G.
G.
Q.

E.
E.
E.
T.

sealed, wire ends. 5000 ohms, 2 Cjovers, platipum, M1052.. 1%
H8.T.0. size 1} x § x $in. 250 ohms. 2 Cjovers, double contacts.... 7/
Siemens High 8peed lK + 1K ohms. 1Cjover........... veneee. 104

ALL BRAND NEW AND BOXED.

CHARLES BRITAIN (Radio) LID.

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. (9-1 p.m. Thursday). Open all day Saturday

" 8 ranges; Calibrate.

INSULATION .TESTERS, “ Record”  hand
generator type. 0-50 Megohms at 500 volts
%ressl;r& Complete in leather case £7/19/6.
ost 4/-.

R1155 RECEIVERS. With latest type super slow
motion drive. In good condition and perfect workmg
order, re-aligned and air tested. Modei
£7/19/6. Model ** L " (covers trawler and shmpin:
bands) £12'19/6. C:\rr. {either) 10/6 Send 8.A.E
for details of sets and power upite. or 1/3 for
tHust ruted booklet.

MARCONI LOOP AERIAL type 636 A small,
compact, enclosed loop. On swivel mount wnth
degree scale. BB-\ND NEW. 89/8. Post 2/6.
[deai tor R1155. ete.

MOVING COIL PHONES. Finest quality Canadian
with chamois ezar-muffs and leather-covered head-
band. With lead and jack plug. Noise excluding
and supremely comfortable 19/6. Post 2/8.

INVICTA LOUDSPEAKERS. Good quality 10in.
umt (impedance 3 ohms). In wooden cabinet
17 x17 x 6in. Compiete with 50ft. lead and
jack plug. BRAND NEW. 39/68. Carr. 5/6.

HALLICRAFTER §X-24 RECEIVERS. Covers
trom 540 kc/s. to 44 Me/s. in 8 bands  With separate
bandspread tuning, vanable selectivity crystal
filter, B.F.0., “ 8 " meter, noise limiter. etc. For
110/230 v. Ac. mains. [n perfect working order
and first-class condition. £25. Carr. 10/-

UH RECEIVER TYPE 1284, Tunes from

10-80 ems. (500-3,000 Mc/s). Offered in
working order, complete with handbook. £29/10/-.
A.0. mains power units for above, £5/10/-,

RESISTORS

RESISTORS. Morgan " T ™ (} watt) and "R "
(1 watt). Latest t,ypes, all BRAND NEW,
100 assorted. 10/-. 14-.

HEAVY DUTY LIDER RESISTORS, 3 ohms
10 amp., 12/6; 1.25 ohm 20 amp., 12/6; 0.4 ohm

28 amp., 10/-. Post, any type., $/6. 1 ohm
12 amp., 8/8, post 2/-.
HEAVY TY FIXED RESISTORS. 1 ohm

12 amp., 5[- 1.61 ohm centre tapped 10 amp, 8/-.
Post, either, 2/-.
PRECISION RESISTORB 1 Megohm, 1%,
1 watt, wire wTuun Ex-U.S.A. Brand new.
10/8 per dozen.

TX-36 MODULATOR/POWER UNIT. Supplle®
HT 500 v. 200 m/Amps twice, L.T. 6.5 v. 8 Amps
and bias, Also modulator 3 6C5G, 2 807, and
3 FW4/500 Rects. In oak case 24x 18} x 15in.
120 Ib. Circuit supplied. 'TREMENDOUB
BARGAIN £4/19,6. Carr. 15/6 KEng. & Wales.
D.C./A.0. ROTARY CONVERTERS. [nput {2 v
D.C. Output 230 v. 50 c/8. A.C. at 135 watts.
Fitted with 0-300 v. A.C 2}in. meter and siider
resistor for voltage adjustment. In stout wooden
carrying case with Hd
£9/19/@. Carr. 10/6

Perfect working order

MULLARD C. & R.
BRIDGES, 0.1 ohm
to 10 Megohms in
4 ranges; 10 pFd.
to 10 mFd wm

and
For

Open Bridge
% ranges.
100/250 AC.
mains. Teated and
guarsnteed
£7/10/-. Post 3/6.
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MULLARD "3-3" QUALITY AMPLIFIER

An ideal companion unit to the JASON Tuuer. A really first-ciass 3-valve 3-watt Amplifler
iving Hi-Fi quality at & reasonable cost. Mullard’s lateut circuit. Valve line-up- EFS8,

ELS84, EZ80, H/duty mains trans, giving extra HT and LT for tuner Unit addition.

Variable treble eut and bass boost controh sensitivity 100 MYV for 3-watt output. Frequency

response + or ~ 1 db, 40 o/s to 25 ko/s.

Complete amplifier wired and tested wnth quality sectionalised output transformer to Mullard

speoification. £8 8 5

(Less speaker.) Carr. and ins. 4/6.

Wired Power Olpnt Socket with Additional Smoothing for F.M. Taner 10/8 extra. Stereo

version now under development.

JASON F.M. TUNER UNIT 87-105 mcfs

Deslgner-Approved Kit of parts to build this modern highly successful unit drilled
chassts and superior type dial. Coils, cans and all quality components, ete., for
only 5 gns., post free. Set of 4 apec. EF91 or equtv. valves 30/- post free. Tllustrated
bandbook with full details 2/ post free—freec with Kit. 48-hr. Alignment Service
7/6 and 2{- p. & p. AND NOW—Jason ** Mercury* Switched F.M_ Tuner, with A.F.C.
Completc kit ouly 8} gns., plus 2/6 p. & p. Bet of 3 x E.F. 80 valves, special price 21/-.
NEW JASON FMT2 self-powered Tuner Uuit in shelf-mounting case. Illust. h/book,
full details 2/8, post free. Complete kit inc. valves, £8/19/8, carr. 3/6.

RECORD PLAYER BARGAINS—New Reduced Prices

SINGLE PLAYERS. - {-speed BSR (TU9), §2/8; 4-spced GARRARD (48P), £7/15/-.
GARRARD TA/Mk. H De-luxe model, £! , carr, and ins. 3/6.

AUTOCHANGERS. 4-sp. B8R (UAB), £6/19/8, 4-sp, COLLARO £7119l6,
GARRARD (RC121/4D Mk. IT) plug-in head, stereo adapted, 10 #ns. UAL2),
latest stereofmonaural model, 10 GNS§. Al nbove units are latest 4- speed models fitted
lightweight crystal plekup and twin sapphlre styll. Complete and ready to ure.

FINEST SELECT!ON AVAILABLE—BRAND NEW GUARAN TEED

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.
24 type 12/8 (P & P 1/8)
8.3 V. .6 A, type

80 OHM COAX. CABLE
NOW ONLY 8d. YARD

Highest Quality Cable low-loss Poly-
thene Aeraxial semi-air spaced feeder
losses cut 50%. Standard iin. dia.
Btranded core 20 yds, 12/8, carr. 1/6.
40 yds. 22/@, carr. 2/-. Coax. Plugs1/-.
Coax. Sockets 1/-, Couplers 1/3. Out-
let Boxes 4/6. B1-B3 Xover Unit 7/6.

VOLUME CONTROLS—SE—2 Megohms,
LONG SPINDLES MIGDET TYPE, }g-OvV- 3 A t{pe Pt T
1jin. dlam. Guar. 1 yr. Famous make. e fol:aéesypl; co}xzrég (oi &p“-)d‘{cz
LOG or LIN Ratios less 8w. 3/-. D.P. | dyjon™ gmall size and tag terminated for
8w. 4/9. Twin gang controla } Mez, § easy fitting
Meg. 1 Meg. all less Bw. each 8/9. 8
Electrolytics All Types New Stock | CONDENSERS—Silver Mica. AN prel.
TeUBLyJLAR yéAN TYPES values, 2 pl. to 1,000 pf., 6d. each. Ditto
ceramicd 9d. each. Tubulars 450 v. T.0.C.
25/25v.50/129.1/9 | 8+8/450v.  4/8 | ¢fo,, 001 mtd.-.01 and .1/350 v. 9d. each.
50/50 v. 41500 v.2/- | 8+10/450 7. 5| .023/500 ., 1/~ each. ~.95 Hunts 1/6 .5
100/25 v. 2/~ | §+10/500%. 518 | T.c.C.1/9.0018 kv., 5/6. .001 20 k., 9/8.
8/450 v g/3 | 18+18/450v.  5/8 | RESISTORS—FULL RANGE 10 ohms—
y 32+82/350 v.  5/6 | 10 meghoms 20% } w. 3d., § w. 5d.,1 w. 6.,
8+8/450v.  4/8| 324+32/2%5 v. 4/6 | o w. 9d., 10% EN-Btab. § w. 5d., F w. Td.,
8+16/450v.  5/-( 50+50/350 v. @16 | 5op 4 w.

} . 9d.
16/450 v. 3/6 | 80/350 v. 6/8 | 19 AB w. 1/6 (10-100 ohms 2/=)
16+16/450 v. 5/6| 60+250/275v.12/6 Y
it S RIS i b
s e ik 50K—2 Meg. (Carbon Track), 3.
82+32/450 v.  6/6 | 100/270 v. 6/6 | SPEAKER FRET—Expanded Bronszs ano-

Comprehensive range in ,stook. dised metal 8x8in., 2/3; 12x8in., 3/-;

12x12in, 4/8; 12x18in, @/-; 24x12n.,
gggm) VALVES GUARANT!A:IIS% 8/- ete. Prefesred sizes only,
IRS5,IT4 /6 | EABCS09/@ | Fz81 g/@ | LXY@AN FRET (Murphy pattern), 12in. x
185" %6 | EBCA1 9/6 | MU14 9/@ | 1210 2/-; 12x18in, 3/~ 12x3tin.. 4f-,

E
394.3V4 §J- | ECC84 PCC84 10/ | &6

DR R R | S LOUDSPEAKERS—PAL. 3 _ohms,
6K7  6/6 | ECH4210/6 | PCL83 12/6 | Blac 17/6. 3o Goodmaos froad
6K8  8/6 | ECL80 12/6 | PL81 14/@ | Roia 17/6. 6in. Elac 18/; 7 x 4in.
8Q7 8/6 | EFso 10/6 | PL82 10/- mans Elliptical 18/8, 8in. Rola 20/-;

R. and A, 25/-; 10in. WB-HF1012, 99/9,
g;:s‘ ;;g %ggg lgg ;%683 ]%;g 12in. Pleasey 15 ohmu with 8 x 4in. Tweeter

i and Cross Over Filter, 97/6.
Danas 8 | Erar 1978|3785 /8| OoUTPUT TRANSF.—Quallty HI-FI Type
DK98 9/ | EY51 12/6 | U25 13/ with sectionalised and resistance balanced

r » . | primary windings. Buper 8ilcor Lams.
DL2S) SR o0 16T UXaY 107 Sec. 3 and 15 ohms. Primary Imp. to
SPECIAL PRICE PER SET

Indivldunl spec. Fully shrouded Btock
IR5, IT4, I85, or 384 or 3V4, 27/6. | Ty Mullard 3.3 37/3, Mullard 8 watt
DF96, DAF96, DL98, 35/-.

DKI6, 4 6 to with ultra linear taps, 52/8.
6K8, 6K7, 8Q7. 8Ve, 574 or nxn 35/-. ! Mullard 5- 10 with ultra linear taps, 69/8, 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" £6 14" £7 177 £8.10.0

Part exch. allowance on your old Tube 10/-. Mullard and
Mazda types ex stock. Corr. and Ins, 10/-.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIYE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d,

Terms: C.W.0. or C.0.D. post and packing up to + Ib. 7d.;
1b. 1f1; 3ib. I/6 5ib. 2/-; 10/b. 2/9.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK RD,,THORNTON HEATH, SURREY
Established 1946 Telephone: THO 2188
Hours: 9 a.m.—6 p.m. | p.m. Wednesday.

Jung, 1959

RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.Il. (Coventry Street end)
Phone No.: GERrard 3977/8 Grams : *‘ Radiotrade*®’
STOCKISTS OF CARR FASTENER -COMPONENTS

ALL POPULAR

(T)"’,PES o COMPONENTS
e 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;
8x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. S/-.

BIAS CONDENSERS. 2,500 mfd. 3 v. 36 250 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. 150 v. Size 2in. x I}in. suitable for crossover |/9 each or |8/- doz.

v

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.,
Smfd. 12 v.,2.5 mfd. 25 v., 1.6 mfd. 6 v., | 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 ;nd

spmdle types 2f= €aCh. ....iiiiiiiiiiiiiiiiiirer et ieie e reraneeseraararen doz. 2l/-
MIDGET MICA CONDENSERS .0001, .0002, .0003, .0004, .0005 5/-

per dozen.

200 Assorted Moulded Mica Condensers, popular values ...... £210 0

200 Assorted Silver Mica Condensers, popular values ... £210 0

200 Assorted Carbon Resistors, $, 4 and | watt. Good selection £1 10 0
PAXOLIN SHEET 18 x 44 x in. 1/6; 10 x 10 x Ain. 1/6; 20x20x in.
3/-; 10 x 10 x %in. 2/-; 20 x IOx sin. 4/-; minimum P. & Pkg. 1/6.

T.V. TUBES. A limited quantity of 9in. and 12in. Magnetic T.V.
Tubes, brand new and boxed, by famous maker. Specification: 12in.
will replace most MAZDA 12in.,2 v. tubes. Flat face, white fiuorescence
triode 1.5 a. heater current, anode voltage 10 kV £8/19/6 including
mask. 9in. Tube, round face, white fluorescence, 4 v. lamp heater,
mkax anode volts 7 kV. Price £5/17/6. Both items plus 11/6 carr. &
pkg

W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; IS watt 3/-; 20 watts 3/6.
We carry stocks of resistors from 2 watts to 150 watts W.W. Your
enquiries invited.

HIGH STABILlTY RESISTORS. | watt 5% 6d.; } watt 5% 9d.;
| watt 59, {/-. 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. | gross assorted #in. to liNu.eigeeeneeinnerreeneinnnense 8/6
WESTECTORS, WXé6, WX12, W4, 1/- each per doz. 9/-
SIGNAL LAMP HOLDERS. Panel mount wnh Ad]ust-
able Lamp Holder 2/- each.. z. 21/-

FUSEHOLDERS. B/Lee Bilee L. |033/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. |0 volt range 200,000 ohms. 50 volt range |
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 |M/A 100 micro amps. or 50 micro amps.
A.C. Volts: IOOO ‘ohms per volt. Price £12/10/-. Post & Pkg. 7/6.

WEARITE COILS. PA4, PO4, PAS, POS, I/3 each ......... per doz. 12/
4-WAY PUSH- BUTTON UNlTS 2/6 each. Knobsf r same, 3d. each:
POINTER KNOBS. Small black with white line, 7/6 per doz. Small
white with black line 8/- per doz. Both types %in. splndle Large price
reductions for 1,000 lots and over.

VALVE HOLDERS. Moulded BIA 7/6; B7G §/-; Int. Oct. 9/-; Eng.
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra.
SCREENING CANS for B7G and B9A §/- per doz.

CO-AXIAL PLUGS, SOCKETS AND CONNECTORS, PYE
TYPE oky391 1/6 each; I0H/701, 1/6; 10H/628, 1/6; * Tee ™
con. & E. Type JS-1-PE 2/- each; JP-1-250 c.c.t, 2/-; JS-I-BHF
4j6; PLis9 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 |/- each . doz. 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.|
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE
We invite your enquiries for items not listed.
Trade Counter open 9 to 6 Monday to Friday

Also 9 to | Saturday. Callers welcomed.
WHOLESALE MANUFACTURERS' AND EXPORT ENQUIRIE5S INVITED
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—RADIO CLEARANCE LTD———

o 27, TOTTENHAM COURT RD., LONDON, W.1 Telephone :
ENQU RIES MUSEUM 9188
INVITED The oldest Component Specialists in the trade 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 Wke, ; . Capacity Wkg, Capacity Wkg. Caoacity Wkg,

(Mids.y Vonl Size* Type Price (Mids.) Volts Size® Type Price (Mlds.) Volts Size® Type Prica (Mtds,) Voits 8ize* Type Price
1 275 x1} W/8 1/ 80 360 1§x2 T8 218 8418 450 1Ix1y W8 3816 1004100 12 1x2 P 18
2 6 1xl 1/6 64 278 1x3 P 2/6 10410 450 1xa WS 28 100 +100 75 1§x3 O 316
2 19 ixl 18 [ %0 1x3 © 3/- 1341 100 +200 25 1x2 IP 1/~
2 50 ix1} W 1 3 fxp B 1/8 +12 a5 1x3 2/~ [ 100+200 250 1pxd3 C 416
2 70 fxt /8 % (Rev) 12 1x3 O 10d. 12+12 360 1x3. 2/8 100-+200 275 1jx4} C 5/6
2 200 }x1} ¥ 1/- 75 12 ix1} T 1- 12+24 2715 1x3 2/~ 100+200 360 2x4} C 8i-
4 150 x1} T/8 104, 80 450 1§x3 W/8 216 12428 25 1x2 2/~ 100+250 275 1§x 4 4/6
4 130  §x) 1/- 90 330 1§x3 T8 2/8 18416 150 Fx1j -8 1004 300 25 1ix4 4/-
5 85 ix1 1/ 100 12 gxlp WS 1- 4 L- 1 1004400 278 3xd} C 48
1 100 §x1 1 100 2% §x1} T 1 16418 200 1x2 0O 8/-

T P gy = Lo dess o tat e B8

5 x 1/ 00 25 x13 T8 1/
8 26 ﬂxl& T-8 1/- 100 2 'xu Wis 104, | 20+10 450 1x3-C 3/ TRIPLES Etc.
3 10 kxl] W 1~ 100 70 1x2 © 213 30+20 150 1x2 W78 1/~ 8+848 360 1x2 P 418
8 150 §x1} T 9d. 100 275 1x8 2/9 | 20+20 40 1x3 W8 39 | 13412412 25 1x2 B /e
g 200 §x1i 1/- 100 275 13x2 O/ g/¢ | 24+24 215 1x3 2/6 | 12422424 275 1x$ 8/3
8 260 fxlp W 1- 100 2 1x3 P8 2/ 24+24 350 1ix2 C© 3/~ 184 8+4 215 1x2 P P

8 450 1ix2! C 2/- 100 300 1x3 P 2 25425 300 1x2 T 2/- 164+16+16 278 1x2 C > /-
8 450 Ix1} wpB 1 100 350 13x3 g/~ 30430 180 jx1f Wi8 1 18432432 278 1x3 /s
10 15 x1§ W/8 8 100 800 1ix3 4/~ 32+18 200 1Ix2 P 18 20+ 10+ 10 350 1§x?2 3/
10 28 fx1j W /= 150 2 1x2 T 1/ 32+16 350 1x2 T 3/ 20415415 450 1x3 -8 /8
10 450 $x2 W8 i 150 160 1x3 W8 /8 32432 150 1x2 T s 20420420 250 13x2 i 8
12 2% jx1 1/8 200 6 yx1 1/- 32432 250 1x2} I[:] 26 4-25 425 2% 1x2 O/8 /8
18 150 x1} T/8 1/~ 200 2 §x13 T 10d. 82482 275 13}x2 © 2/9 30430430 275 1jx2 . 13
16 A0 x1} -8B 1/ 200 3 1xl} T/8 10d. 32432 2786 1§x3 29 §2+8+8 275 1x2 P 3/
16 215 x2 T 1/3 200 250 1§x3 08 /- 32+32 350 1§x2 O/8 4/- 3243242 275 1§x2 C 2/6
16 300 &x1} W8 3 200 215 1jx3 © 2i8 32482 350 1x3 -8 3/~ 32432486 276 1ix2 14
18 80 $x2 P 8 250 6 1x2 T8 1- 82432 450 1§x3 W8 4/8 32+32+8 30 1x2 O 8 .
18 350 IO T %/Ig 250 12 x1] W 1/ 82482w/m 350 1§x23 T 3= 32432416 176 1¢x2 3
18 350 1x2 8 250 12 4x1i w8 173 40418 260 1x3 18 32482425 275/28 1x3 T 9
16 313 1ix4p O F18 250 25 ix2 @ 1/ 40420 160 1x2 T 1/ 82432432 350 1§x3 /8
18 450 x2 2= 260 25 x§ O 1/3 40440 150 1x3 P 1/- 324200450 275 1j=4 /8
18 40 1x2 O 2/ 250 25 g1} W/T 13 40440 10 1x2 W8 1/- 324300470 275 1§x4} 18
20 8 Ix1} 1/6 250 50 1w2 @ 6 40+40 278 1§x2 €9 2/9 40+20+20 300 1§x2 19
20 150 §x1 TW 1- 0 150 1§x3 P i3 40440 300 1x2] -8 2/9 40430420 150 1x2 1/-
20 430 1x2 W8 8~ 400(Rev) 6 1x2 P 1/- 40 4+40 450 1;:8 wis 3/~ 40430420 2756 “1x3 P 3/6
20 480 1x2 T/8 8- 500 6 §x13 T 10d. 50430 160 1x2 W3 1/ 40+40+12 275 1§x2 /.
25 2 x1} TI/8 10d. 500 8 1x2 © 10d. 50+50 25 1x2 O 1/ 40440420 275 1ix2 2/6
25 80 §x1i W8 1/- -| 500 12 §x13 T 1= 50 450 150 1x2 W8 18 40+40+20 25 1x3 P 3=
25 360 {x1} W 2fn 500 12 1x2 P 10d. 50450 200 1x3 16 4044032 278 1px2 /9

‘30 12 ,éixa -8 18 800 25 x2 © 1/8 50+ 50 250 13x2 1/9 404120470 275 1jx4 16
32 8 xi 1/ 500 100 2 x4} C/8 1/8 50+ 50 28 1lix2 P 219 4449446 300 1x3 9
a2 M 1x2 © 1/ 1000 25 1x3 O 1/ 50+ 50 275 13x3 O 2/9 50424424 9275 13x2 /6
32 276 1x2 P 1/8 5000 6 Ix2 3/- 50 +50 275 1§x2 T 219 50450+8 . 276 1§x3 13
38 0 1x3 T8 21 5000 12 1x3 8 4/- 50+80 300 1§x2 P /= 50450410 150 1jx2 T /-
10 150 jx2 W8 1/- 8000 6 1x3 B &- 60450 300 1x2 T /- 5050450 350 1jx3 P 3/
40 380 1x2 P Bie o 50450 300 1x3 P 3/- 80+300+30 275 18 x4} e
gg 42 llet* wis %g :g+%gg gg “xg g 3’5 {gw;’owgg 300 1=xs 18

x - x ) 0+200+200 275 1§ x4 1

50 50 8:(1 T 13 DOUBLES 604200 275 lix4 O 4/- 100+ 250+ 250 278 2x43 i
50 50 f§x1. 16 848 27 1x?2 604200 270 liyx4} O 4/~ 100+400+18 275 1§ x4} Jo
50 150 (x2 WS 1~ 3+38 360 1x2 T 2/6 604250 275 lix4} O 5/6 100+400432 276 1jx4} =
50 350 1x2 W/B 2/3 8+8 430 1jx1} Wi 3/~ 80+ 300 ‘m 1y x4 86 200+2504 250 275 2} x4} O 8/6
80 216 1x3 W /- +8 460 1x2 W8 219 100+65 1§x3 P 4/- 40420+30410 350 1ix2 O 3/6

All voltages quoted are WORKING. STAMPED AND ADDRESSED ENVELOPE with any enquiry, please,

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES.
CASH WITH ORDER OR C.O0.D. ON ORDERS OVER 10;-

TERMS OF BUSINESS :

12 Special Features :

® Seusftivity—1 mV. for 50 mW. output.

® Power output—150 mW.

® Low consumptlnn-—s na. (ne signal) 18 ma.
mean average signal

® AF¥ response—‘l.’s to a000 cycles.

with anything obtalnable.

results.

Tt embodies the latest design c!evolopmems together
with the utmost simplieity of constructlon thercby producing the most smazing

SENSATIONAL OFFER-LIMITED QUANTITY ONLY

SIX TRANSISTOR PLUS DIODE POCKET SUPERHET

® Waveband coverage—MW and EW—330
kc/s. to 1300 kefs.—130 kcfa. to 270 kefs.

@ Mullard Transistora—0C44, 0C45(2), OCT1,
OC72 (matched pair), OA70.

® Printed circuit

This receiver I8 very sensitive and its porformance compares most favourably

¢

3.

® Internal hi-Q Ferrite aerlal,
® 130Q 3Sin. loudspeakar.
@ Push-pull output.
@ Completely dctailed Tnstructlon
® Easy to build.
OIROU".' LINE-UP
g detector—A.F. driver stage and

manual

Mixer ge—t I
Push-Pull output.

All components, excludiug cabinet and batterles, supplled at special inclusive
price of £7/19/6. Plus 2/6 P.P. All mrts sold separately.

MINIATURE BIAS CONDENSERS
iSemD?av..':OMFD.l v., 50 MFD. 26 v. jin. x iln.
i
25 MFD. 50 v. Jin. x 1}in., 1/9.

TV PRESET CONTROLS
Knurled knob and 6BA fixing holes. Dlam. lin. 5K, 25K,
50;{ 100K, 250K, 500K, 2M, 1/8 each. 33K, wire wound,
1/8.

DISC CERAMIC CONDENSERS 500 v. Wkg.
500 PF., .001 MFD., .0025 M?D .002 MFD .. 003 MFD.,
,005 MFD, 64. each, .01 MED,

VARIABLE GANG CONDENSERS
Twing Gang 20 pF., Ideal for F. M. 2in. X 1}lo. x lin, 2/,

Twin Gang. .0005 MFD. 3lin. % 2n. x 1fin. Spindle
n.. 4/=.
Min. Twin Gang, .0005 MFD. 2}in. x 1}n. x 1fin

0005 MFD, 2%in. x 1lfin. x 1pin.
Spindle §in. with trimmers, 8/6.

Twin Gang, .0006 MFD. Geared with 8M., 3/8.

AMJFM 2-Gang Condensers, 500420 pt., 8/8.

TRANSISTOR COMPONENTS

SUB MINIATURE ELECTROLYTIC CONDENSERS—
SLEEVED—AID at 2/3 each,
.1 mid. 12 v., .23 mid. 15 v., 2-6-8-10 mfds. 3 v., 2-6-8-10~
12-16-30-50 mfds. 8 v., 1 mfd. 10 v., 80 mfds. 12 v., 2-8
mfds., 15 v., 8 mtds., 16 mids., 30 v., 2 mfds. 70 v,
SUB MINIATURE TRANSISTOR COILS

Set of 3 I.F. Transformers 470 Koz plus Osdillator coil,

As speclfied tor Muliard Circuite 23/8 complets.

As specified for Mazda Circults, 23/ complete.

TRANSISTOR GANG CONDENSER:

;’(th intermediate screen as speclfied for MULLARD

SWITCHES ROTARY
Size 1§ in. dia. Zin. spindies. Price 2/11 each,
1 pole 10 way. 1 pole 12 way. 2 pole 2 way., 2 pole 3 way.
2 pole 4 way. 2 pole § way. 2 poie 6 way 3 pole 8 way.

circuita 9/6.
As above with switeh far L.W, pre-gelectlon, 11/-.
SUB MINIATURE CARBON POTS
, 2K, BK. 50K, 220K, 380K, 1M, 2/~ each. BM, with

swl',ch 4/8. BK, 1/6. 500K preset 1/=. 1M Translsmr Pots, .

WIMA TROPIDUR PAPER CONDENSERS
8mall, non-Indactive, Insulated, blgh-grade capacitors,
500 v. working, 680 pf., 1,000 pf,, 1500 pf., 2,200 pf.
each. 3.300 pf., 8d. 000 pf., 8,800 pf., .01 mf
9d. each, 022 mfd., 10d. 05 mtd., 11d.
1 mfd. 250 v. 1/1. .25 mfd. 1/6. 8 mid. 1/9.

VALVE HOLDERS

4 pin UX. Amp, 7d. 5 pin Brit. Pax.
24. 7 pio Brit. Pax. 3d, 7 pin Brit. Amp, 4d. Int. Octal
Pax. 3d. Mazda Ootal Pax. 3d. Lootals Amp. 64. B76G
Pax. 64. B76@ P.TF.E. 8. B7G Cer. with saddle and
valve retalning apring 1/-. BSA Pax. 4d. BSA Amp. 8d
BSA Cer. 8¢. BSA Pax. 6d. BOA b
with skirt 10d. B9A Cer. 10d.
and valve retaining spring 1/-. B9A ceramlc with skirt 1/-.
B9A printed clrcuit 1/-. B9A Valve Cans 6d.

4 pin Brit. Pax. 2d.

TRANSFORMERS
Audio Outpat Types. 4,5000 to 30, 5,0000 to 30.
caoh, 6,0000 to 30, 3/8, 10,0000 to 30, 3/9, 13.000Q
to

Q, 4l
Low Voltnge Types, Universal Charging with tapped primar.

/6

ol b | WA

boisldiaay i dnglcl3iway. 2/-. BK Translstor Pots, 1/6. les 3.5 v.+8 v.-17 v. outpnts 2 amps., 11/6¢ 4 amps., 4/0
POTMETERS CARBON SUB MINIATURE METALLISED PAPER CONDENSERS | Universal CRT Boosters with tapped primaries 2 v.-8 .

Moulded Tracks. Diam., lin,, 2jn. spindles, 8K, 10K, fin. x $in. 100 v, working. 13 v., 25% boost ull taps 310/6. Filament '.mnqtotmlrs,

25K, Linear only. 50K, 100K, 250K, 500K, 1M, 2M, Log | .005 MFD,, .0022 MFD., .002 MFD.. 001 MFD,, 8d. eaoh. centre tapped, 6.3 v. output, 1.5 smps., 5/9; 3 amps.,

or Linear, less switch, 2/6 each. With switeh, 4/6 .01 MFD., .02 MFD. PrIl:e 9d. each. .04 M#D. 104, .
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METERS GUARANTEED
F.8.0 Size

2%in,
34in,
2in.

.8.0. T
60 Microamps
100 Microamps
6500 Microamps
500 Microamps
1 Milliamps
1 Milliamps
5 Milliamps
30 Milliamps
100 Milliamps
200 Milliamps
250 Milliamps
600 Milliamps
b6 Amperes D.C.
8 Amperes
15 Amperes
25 Amperes D.C.
50-0-50 Amp.
30-0-30 Amp.
20 Volts
40 Volts in. /
Postage 1/8 extra for above meters.
CROSS POINTER METERS. With 2 separate
100 microamp movements, .22/-. Post 2/-.
CATHODE RAY TUBES 2AP1. 2 Post 2/8.
CATHODE RAY TUBES 139A. 3 Post 3/-.
CATHODE RAY TUBES 5BP1. 55/-, Post 3/6.
TRANSMITTER TUBE 212E. 70/-. Post 3/6.
BULGIN TEST-PRODS, red and black retracting
points with replaceable fuses, fiex and spade
terminals. 5/6. Post 6d.

ELECTRONIC BARGAINS BY MAIL
QUANTITIES AVAILABLE @ CALLERS WELCOME

Wi/kinsons

RELAYS P.0. TYPE 3000

BUILT TO YOUR SPECIFICATION
QUICK DELIVERY, KEEN PRICES
CONTACTS UP TO 8 CHANGEOVER

MINIATURE RELAYS
Siemens High Speed.HSea:\ed.

220+ 2201CO 96 15/6
600Q+ 600Q1CO H96D 22/6
1700 2 +1700Q1C O H96B 25/-
S.T.C. Sealed
700 Q2 2CO 4184GD  19/6
2600 QQ 1make HD 4188EE 22/6
2700 Q2 2CO 4184GE  21/6
G.E.C. Sealed.
180 Q2 2 make & break M1087 19/6
670Q 4CO M1062 21/6
2500 Q) 1CO Mio22 22/6
5000 O 2CO M1052 25/~
SWITCHES. 1 hole fix- —
ing, 3 amp. 250 volt.
Single pole changeover,
1/6 each. 12/- doz.

£37/10/- per 1,000.
RACKS—POST OFFICE STANDARD. 6it. high
with U-channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.

Input 12 volt D.C. Output 230 volts A.C.,
50 cycles, 185 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{. Speca! Connectors 5/~ pair.
GENERATORS ONLY 12 volt or 24 volt
£8/10/-. Carr. 7/6.

SOLENOIDS. 12 volt D.C. with 3iin. lever.
Ideal for remote control, model railways, ete.
6/~ each. Post 1/6. 26 in unit, £4/6/8.

NIFE BATTERY. Nickel cadmium. 6 volts
75 amp. crated and connected. Alkaline filled.
Brand new. £7/10/-. Carr. 15/-.

LOUDSPEAKERS
Elac 5in. round 15/6. Post 1/6.
Axiom 150 Cone 12in. 15 watts, 15 ohms. Fully
Dustproof. £7/19/6. Post 7/6.
Pye 10in. Portable 3 ohms. 50/-. Carr. 7/6.

JACK PLUGS. Cylindrical

bakelite screw-on cover.®

2 contact. 2/6. Post 6d.

SOCKETS. One hole fixing for above. 3/6. Post 6d.
Per dozen pairs 50/~ post 1/6.

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 volts and 115 volts A.C.
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 15/-,
8-way 6/= doz., 60 for 22/6,
post 1/6.

19 LANDSDOWNE ROAD - CROYDON - SURREY - CRO 0839

One of the most important
hooks on television

TELEVISION RECEIVING
EQUIPMENT

by W. T. Cocking M.L.E.E.

4TH EDITION

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 formulz 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

RUMENT WIRES
AND INSULATING MATERIALS GE=ud

ENAMELLED, SILK and COTTON covared Coppe"
Wires, Single or Stranded, also Tinn2d, Paper.
Asbestos and Plastlc Westoflex coverec
RESISTANCE WIRES, LITZ WIRES.
MICA, MICANITE and
BAKELITE in all forms. Heat
Resisting Boards. Canvasite for
Silent Gears. Oil Cloth, Silk and
Paper. Stot Insulations. imsulat-
ing Varnishes. Varnished Fabric "
and Plastic Steeving, Moulded = %
and Machined Pieces, etc. 4 <

WEST INSULATING COMPANY LTD. reiephone:

2 Abbey Orchard Street, Westminster, S.W. I, Abbey 2814 & 7352

LYONS RADIO LTD.

LF.F. UNITS. Contaln a wealth of usefut components Including relays, 10 valves
(6—68H7, 2—7198, 2—8HE) aud 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 arder of 250 v. D.C. at
80 mA. One end of converter {e fitted with blower fan. A gear box to other end.
Both easily removed, if desired. The conrertar can also be operated from 6 v. D.C.
Two driving shafta protrude from the gear box and rotate at approx. 4 and 16 r.p.n.
for 12 v. fnput and about half this speed for 8 v. input. An especiaily good buy for
experimenter and model maker. PRICE ONLY 27/8. carriage 5/-.

L.T. TRANSFORMER SPECIALS, Type MT. Prl 200/250 v. 50 c.p.s. 8ec.: 30 v.
at 2 A, tapped at 3, 4, 5, 6. 8, 9, 10, 12, 15, 18, 20 and 24 v. All connections clearly
marked. Brand new and guaranteed. PRICE ONLY 22/8, post 2/~. Type 181,
Pri. 180/230 v. 50 e.p.s. Sec. 4.2 v. twice at 10 A. Ex-Govt., as new. PRICE ONLY
17/8, post 3/6.

RECTIFIER UNITS TYPE S8E.8, Power units designed for mains operstion of such
(nstailations as the SCR322, TR1430, etc. Input 2007350 v. 60 ¢.p.a. 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 circult diagram. Selenlum rectifiers employed throughout for rectification.

8lze 20x 13} x1lin. Weight approx 90 Ib. In good condltion. PRICE ONLY
£5/17/8, carriage 19/6,
BARGAINS and VALVE LISTS now ilab Stamped add d lope, please.

3 GOLDHAWK ROAD (Dept. M.W,), SHEPHERD'S BUSH,
LONDON, W.12 elephone: Shepherd's Bush 1729
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Visit the City’s new acoust'ically‘des.igr;éd

Hi-Fl Centre

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS

AMPLIFIERS BY:

V.H.F. TUNERS BY:

HI-FI SPEAKERS BY:

VERDIK GOODSELL ARMSTRONG T.S.L. GOODMAN WwW.B,
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L.
ROGERS LEAK QUAD GOODSELL WHARFEDALE G.E.C.
DULCI W.B., ete. ROGERS, etc. LORENZ, etc.
{
HURRY ! now comine 10 LIMITED NUMBER AVAILABLE STEREO

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

Beautifully fmshed in Grey-Green Szove 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- ALL COMPONENTS
sistor and diode pocket COVMPLETE

superhet. Long and LESS CABINET
med. wave bands; Prin- AND BATTERIES
ted circuit; matched AT THE SPECIAL
Mullard  transistors ; PR'CE OF
built-in HiQ Ferrite £7.19.86

Aerial: Pfpull output; Post & Pkg. 2/6.
circuit and point to Al parts sold

| point layout diagrams. separately.
Circuit Line Up: Mixer stage, 2-1.F. stages,
Germanium detector, A.F. driver and p/pul‘
output stages, 3in. loudspeaker.

LIMITED NUMBER
SPECIAL OFFER

For the Hi-Fi enthusiast—Collaro 4-speed trans-
cription motor and pfup using the new TX88
Studio cartridge. Brand new. List price £19/10/-.
OUR PRICE £16/19/6.

STOP PRESS. Limited number of Brennell
Tape Heads, erase and play record, 49/6
per pair. Post & Pkg. /6.

E'ec']ronic

.

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. 15 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 £12/19/6. Post and
pkg. 7/6.

The above two items at a special price of £28/10/-
Carr. and pkg. 22/6 the two units.

The Linear Tape Deck Amplifier with
power pack and oscillator incorporated.
Switched for 33, 7{ and 5in. per sec. Suitable
for the Mk. 3 Deck. 12 gns. only. Post and
pkg. 3/6.

B e T P

THREE ASTOUNDING T.V. TUBE OFFERS
All brand new in famous maker’s cartons.
gl) ITin recungular aluminized
S. .3A current; max,
anode vol:age 16 kV.
Usual price £17/5-/.
QUR PRICE £9/19/6. Crating
and Carr. 15/-.
(2) Ferranti T12/44 and T12/549 12in. mag-
netic white fluorescence; 4 v. heater; max.
anode 10 kV. As used in many T.V, receivers.
Original price £17/5/-. OUR PRICE £4/19/6.
Crating and Carr. 12/6.
(3) Ferranti 9in. Tube round white fluores-
cence, 4 v. heater, max, anode voltage 7 kV.
QUR PRICE £2/19/6. 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 £7/19/6, plus 5/- post.
B.S.R. UAB 4-speed mixer autochanger, manual
and autochanger with latest Ful-Fi cartridge.
£6/19/6, post and pkg. 5/5. Can be altered for
stereo.
4-speed Collaro 4/546 single player with Studio
t/over pick-up. OUR PRICE £6/19/6. Post and
pkg. 3/6.
Collaro Junior 4-speed motor and tftable with
Acos crystal tfover cartridge featherweight pfup.
OUR PRICE 89/6 complete. Post and pkg. 3/6.
B.S.R. TU?, 4-speed motor and table with Ful-Fi
5/over cartridge. NOW £4/10f-. Post and pkg.
6

JUST ARRIVED—New Garrard 4HF. 4-
speed Hi-Fi motor and tftable with new GC8
cartridge. £l9/7/6 plus 5/- post and pkg.

As above, using stereo cartridge, £I9II7/6 plus
5/- post and pkg.

NOW IN STOCK IN LIMITED QUANTITY
—B.S.R. UA|2 Stereo Autochanger, Collaro
Stereo Autochanger and Garrard 121 Stereo
Autochanger,

NOW IN STOCK AND DEMONSTRATING
Rogers Stereo Control Unit, designed to
match RD Junior Units. Price £18/10/-,
Jason JSA Stereo Amplifier, 4 w., £23/15/-,
Jason, 12-10 Stereo Amplifier, 10 w.,£37/10/-.
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 | Stereo pre-amp., 20 gns.

Elpico stereo compact amplifier. 15 gns.

Armstrong stereo |2 radiogram chassis,

6 w. each channel, FM, p/pull, L. and M.
ryback for stereo

bands, tape record and p
£37/16,

and monaural.

ANOTHER SNIP OFFER
SLIGHTLY SOILED
AT THE
LOW PRICE

29/6

and 4/-
post and packing.
Surplus to manufactur-
ers’ requirements, well
d 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.
Reslstance 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,,
DC 0-6 v. A.C, 0-

23 DB), 0-60 v. A.C. (37 DB),

00 v. A.C., 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/l9/6 and batts Post and packing 3}6

MULLARD LIMITED
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 oﬁered for sale
under the name ** Mullard *' certain ampli-
fying equipment not manufactured by Muliard
Limited, in infringement of Muliard {imhed's
registered trade marks and have given an
undertaking, inter alia, to destroy all infrings
ing equipment in their possession or under
their control and not, in future, to infringe
the said trade marks.

152/3 FLEET ST., LONDON, E.C.4.

Business hours: weekdays 9-6. Saturdays 9-1.

DEPT. B,

Telephone: FLE 2833
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DEPENDABLE RADIO
SUPPLIES LTD.

12a TOTTENHAM STREET, LONDON, W.I.

(2 minutes Goodge Streat Station. Opp. Heals in Tottenham Court Road)
Phone : LANgham 7391(2 Haurs of Business 9-6 Mon.-Fri.
Callers welcome. Terms : Cash with order or C.0.D.

POST OFFICE
RELAYS

TYPE 3,000
Type 600 also avallable

e

COMPONENT PARTS ALL PLATED

Yokes, 3/- each. Top Plates, 3d. each. Fixing Screws, (with
Armatures, 9d, each. B°:;?|:“ Plates, 3d. insulator), 2d. each.
Adjustable, 1/3 each. PN Screws, Buffer Blocks éd.
Spindles, /- each. adjustable, 4d. each each.
BUILD UPS CONTACTS COIL VALUES
Silver Platinum Single Twin
1. 1/3 4/- Upto 100 Ohms 3/-
2. 2/6 8/- w w500 4/- ‘/‘
3 3/6 12/- S (GO 5/- 7/-
4, 4/6 16/- woos. 5,000 /6 86
6. 24/- . 10,000 . 9/~ 14/6
8, C/O 32/- . . 20,000 ,, 14)- 17/
Other build ups to order all . 40000 & 16/-  20/-
types of relays built to your o o 20/~ —
specification. 'Slugged conl’s extra.

SIEMEN’S HIGH SPEED C/O RELAYS

2504-250 Ohm Twin Coils  6/6  1,000+1,000,, ., , 10/6
850+850 ., . 8/6  1700+1700,, , , 176
Posrage and packing on all extra.

ROTARY TRANSFORMERS

Delivery ex stock. Quotations on
application.

H.T. 3I H.T. 32
Input 11.5 v. Input 11.5 v
Output 250 Output 490
v.at 125 mA. v. at 65 mA,

AS SUPPLIED TO GOVERNMENT DEPARTMENTS AND
LEADING MANUFACTURERS., NEW AND BOXED.

ROTARY TRANSFORMERS

Made by DELCO.
TYPE | 21/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P. 3/6,
Type |. Dual voltage (2 or
24 v., input 265 v., 120 mA,
output; 500 v., 26 mA.
output,

Type 2. 12 v. input, 275 v.,
110 mA. output; 300 v., 50
mA. output.

Both types dual output.

MADE IN U.8.A.

DYNAMOTOR

ROTARY TRANSFORMER
NEW & BOXED

D.C. input 27 v. Output 285 v.

at 7% mA 37/6. D.C. input 12

v, Output 250 v. at 50 mA. 47/6.

/ ;o‘snge and Packing on each.

UNREPEATABLE OFFER LESS
THAN HALF ESNUFACTURER'S
ST

Brand new single phase motor suitable =
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 2004230 v. SIn. oz. torque. 1,40
r.p.m. Capacitor start. Weight 44ib.
Length overall 5in., spindle both ends.
3in, x fun,, 3in, x fin. Price, incl, P.P.
and capacitor, 55/-,

STEREO £7.7.0

Independent twin channel amplifler with excess of 3 watts per
channe|

:

control {op
wnhou: 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 94in. x 54in. x 6in.

Input suiting most modern erystals; output matching 3 ohm speaker
each channel.

For operation on AC mains 200/250 v.

m balance arranged immediately

E.K.E.
BROTHERTON, KNOTTINGLEY, YORKS.

If in difficulty obtainable direct from Manufacturers, carriage 3/6.

Don't despair-lgt

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 workmg order and
returned to you in 48 hours.

ke All types—any make. Quota-
PO - tions by ’phone or wire if
DONVIN necessary.

DONVIN INSTRUMENTS LTD.
Midland Terr., Victoria Rd., London, N.W.10. ELGAR 7871

MIDLAND INSTRUMENT CO.

HUGHES MOTORS, shunt wound 12 v. 14 amp.,
soeed 5,000 r.p.m., reversing, sizc 3}in. long,
1jin. dia., }in. shaft welght 20 oz, a very
superior motor design for antl-rddar equipment, &
new, unused, 10/=, pust 1/6. Ditto fitted re.
duction gear, giving o fina! drive (Jln shaft) of
elthor 320 or 150 r.p.m., state which required,

12/6. post 1/9.
CHASSIS. U.8. manufacture, nn nlumlmum, 12}):8\( bﬂn cumplete with top cover,
some {ters bave been midget B7G.

type v/holders, complete with cans. aver 70 colour coded 5% resistors, also many
ceramicons and other conds., trimmers, padders fixed and variable inductances, trans-
former, v/coutrol, etc., new, unused, bargaln, 1Q/-, post 3/6.

TELEPHONE SETS mnsint of two wn.nmed mlcrophone aud receivers which, when
wired up by ordinary twin flex. provide perfect 2-way communication, excellont results
at | mile range have been roported, self-energised, no battery required, a3t complete
new unused, /8, post 1/3; sultable twin 14/36 p.v.c. up to 3001it. lengths at 1d. per ft.
supplied, postage each 20{t. flex 3d. extra.

CAMERA CONTROLS TYPE 35. Fitted with the popuiar small motor aotuating the
repeating exposure timer mechaniam, with variable retting control knob, red and
greea indicators, comptete with lamps, also soienold start switch, etc., in grey tinlsh
metal case slzc Bx 44 xdn. New, unused. containad in usual wood instrument case,
fraction of original cost, 20/=, post 3/-

Many other Bargains; send stamoed addressed envelope tor lists
MIDLAND INSTRUMENT cg_..‘Mmlrt‘PoouolaclROLE BIRMINGHAM, 17
€
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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 £50. *' D " Model,
covers 500 kes.-31 mes,, ONLY £55
{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 19in. x 7in. BRAND NEW.
ONLY 59/é (carriage etc., 7/6).
H.R.O. MAINS POWER UNITS:
Input 115/230 v. A.C. Qutput 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, .0l mfd.
1,000 v., and .| mfd. 500 v. 7/6 dozen.

Voltage and Resistance, as follows:

COMMUNICATIONS RECEIVERR.1155

The famous Bomber Command Recelver known the world over to be
supreme in Its class. Covers § wave ranges: 18.5-7.5 mcse., 7.5-3.0 mcs.
1,500-600 kes., 500-200 kea., 200-75 kes., and is easily and simply adapted
for pormal mains use, full details being supplied. All sets thoroughly
tested and in perfect working order before despatch, and on demonstratlon
fo callers. Fitted with latest type Super Slow Motion tuning assembly.
Have had some use, but are in excellent condition. ONLY £7119/0
AC. MAINS POWER PACK OUTPUT STAGE, In binck metal case
matceh receiver, enabling it to be operated lmmedhlely by fust plugging in,
without any modification. With built-in G)m P.M. 8peaker £5/10/-, or
De Luxe version with 8in. speaker /10/=.

DEDUCT 10/- IP PURCHASING RECEIVEE AND POWER PACK
TOGETHER. 8ecud B.A.E. for Illustrated leaflet, or 1/3 for 14 page booklet *
which gives technical Informatlon, clrcults ete., and is supplied free with
each receiver. Add carrlage, 10/6 for Recelver, 5/- for Powar Pack.

METERS

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.
x 3%in., indication being given on a 5in. Mirror Scale.
with heavy Leather Carrying Case, Batteries and Instructions.

The overall size is 74in. x 6}in.
Thoroughly overhauled and complete
Provides 40 ranges of Current,

D.C. Voltage A.C. Voltage D.C. Current A.C. Current

60 mV* 6V. 3 mA. 6 mA
120 mV 12V 6 mA, 12 mA,
600 mV, 60V 12 mA, 60 mA.
L2V, 120v 60 mA. 120 mA.

6V, 240 V 120 mA. 600 mA.

12v, 480 V. 600 mA. 1.2A.

60 V. 600 V. 1.2 A 6A.
20v 1200 V. 6A. 12 A.
240 V. 12 A
480 V., Resistance
6€CO V. 1,600 Ohms.
1200 V. 10,000 Ohms

100,000 Ohms
ONLY £1°.19.6 Carriage, etc, 5/6.

AMERICAN RECEIVER R45/ARR7
Has 6 switched Bands covering 550
kes.—42 mes,  Valve line up 4 of
6SK7, 2 of 6SA7, | ea. 6H6, 65Q7,
6J5, 6BA7, 6V6GT, OD3/VRIS0, 2
stages of RF & 2 of IF. Controls include
“S™ Meter, RF Gain, BFO, Audio
Gaim, Pitch, Automatic Noise Limiter,
AVC, Phaslng, and Selectivity Control
for Xtal or IF Adjustment to ' Broad-
Medium-Sharp,”” Output to Phones,
but more than ample for Speaker,
Exceedingly fine Vernier Tunlng, 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 104in. x 72in. x
20in. BRAND NEW AND UNUSED.
ONLY £42/10/- {(carriage etc., 20/-).
RIIS5 SUPER SLOW MOTION
TUNING ASSEMBLY. As used on
all late model 1155. Easily fitted to

9 o ~ ‘A’ sets etc.  ONLY 12/6.
Special quotes for quantities. F.S.D. SIZE AND TYPE PRICE ROL a
) s A 64in. P.M. SPEAKER.
2 arj X 2jin. Flush circuls !
MAINS TRANSFORMERS. Normal. ‘Z’g o mg: g.g‘ zi“n. u!;. foircplic 69 Mounted in grey crackled metal

Primaries 250-0-250 v, 80 mA. 6.3 v. 50 microamps D.C. 2)in. Flush clrcular cabinet 9 x 9 x 4%in., and with volume

3a.,4v.4a 0-45 v.-2 a., 20/-; 350-0- 50 miel DO, 3iin. Flush circul: -
350'v. 80 mA., 6.3 v. 3.5 2., 4 v. 4 a., }m.“’g"f"g"“ ?:hrll_;:shhsq‘:::%" ﬁ’SnEtISOL oiﬁ_AYN%/‘NEW ANDHCN
0-4-5 v, o 20/-; 0-30 v. op @ d - mA. D.C. lush elrcular 0 B R
to gslv: %Jadiﬂe{'e'n: vol:ag?:sa 207?” 1 mA. DC. 3ilo. Finsh circular .. O SISO LN G e TR e S

P 3 150 m4a. D.C. 2in. Flosh square ., FORMER. Manufactured by Vor-
©O/P, TRANSFORMER 5/-. 200 mA. D.C. 2}in. Flush alrcular .. texion. Fully shrouded. Will pro-
EHT TRANSFORMERS. 55 kv, 20 amps. D.C. 2in. Prof. circular vide true |:! Ratio from nominal
Rect.) with 2 v. 1 a, 79/6. 7 kv. | 40amps DC. Bl enlar 230 v. Primary, Rated at 100 watts,
Rect) with 2 v. 1 a, 89/6. 2.5 kV. | 308 R SHin. Fiush eivesiar BRAND NEW. ONLY 22/6 (post 2/6),
Rect.) with 2-0-2 v. 1.} a.,, 2-0-2 v, 500 volts A.C. 2lin. Flush circalar .. 6 v. VIBRATOR PACKS. Output

2 a. {for VCR 97 tube etc.), 42/6
{postage 2/- per trans.)

HETERODYNE FREQUENCY METERS
TYPE LMI4

Designed and built to United States
Navy specification, these Crystal
Controlled instruments combine al
the advantages of the well known

BC.22| Frequency Meter, plus many

additional features which increase

their usefulness.

% Frequency range 125-20,000 ke/s.
in 2 bands.

% Accuracy better than .02% in
125-2,000 kefs. band, and better
than .01% in 2,000-20,000 kefs.
band.

Y Voltage stabilisation circuit en-
sures accuracy not affected by
power supply fluctuation.

% Separate power switches allow standby filament operation without

approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete ONLY 12/6,

AMPLIFIER N24

in 1952 by. Burndept this utilises 4 valves 1 sach
uality components such as ' C*° Core Trana-
ndensers, Has A,C. Mains Pack. for nominal

for the Admiral
5Z4Q, 6V6G, 6J7G, 6J5G, and high
formers and Block Paper 8moothing
110/230 voita. Provision for 600 chmns or High Impedance Input, and has Output

HT supply. :
to 600 ohm Line. For normal use only requires changing Output Transformer.
* M°d"l“’°" switch enables instrument to be used as .a Signal be used for Speech or Musie, giving High Quality roduction. OQutput approxi-
Generator. mately 4 watts. Enclosed In metal caze and designed for Standard 19in. Rack

Y Has corrector for WWYV,

Y Supplied with removable shock protection mounting.
*

*

Mounting, baving grey front panel size lgln. X ﬂn with Chromium Handles. All
connections to rear panal, front having ** On/Off " 8witch, Gain Control, Indicator
Light, Fuses and Valves Inspection Panel. BRAND NEW IN MAKERS' PACKING.

Size only 84in. x 8in. x 84in. Weight 114lb. ONLY £11016 (ormane ot

Brand New and Unused. Further details on application.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL 1TEMS

HARRIS ELECTRONICS

(LONDON) LTD.
Radio Corner, 138 Gray's Inn Road, London, W.C.1  Phone: TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross

Open until | p.m. Saturdays.
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Now... in yourown home, LEARN

RAPIOE = TELEVISION
e waned decronis) = [ S[LIZCIMROINICS
career ahead of him.”” | Valyahle FREE Book shows how E.M.l.

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, fescinating work, a prosperous future—or if you prefer it—independence in your
own business. And, if you are trained at home by E.M.1. Institutes School of Electronics, you will
be in the hands of :peaahsts who know just what is needed and the quickest way to get you ready for
one of the ever-growing number of fine jobs open to trained electromics-men. Whether you are a
complete beginner or an advanced student with an examination in mind, E.M.1. Institutes School
of Electronics has a Course exactly suited to your needs—with or without practical equipment—

Practical Radio from electricity and magnetism to automation techniques.
Radio & Television

Servicing | We definitely Guarantee Ld{JIW:TeTol M Io1- M, [0)}]

Practical Electronics

Electronics Engineering No PASS—NO FEE = Please send me a free copy ot your * Guide to 8
Automation . A areers in Electronics” i
Basic Practical and Theo- Full details of the Courses, Practical

retic Courses for begin- Equipment, convenient monthly pay- | NAME ]
ners in Radio, T.V., Elec- ments, our Employment and Advisory [ . s e skle o o o LSRR G T s
tronics, etc. Depts. and much other helpful infor- ADDRESS

A.M.Brit.LLR.E. mation is given in our Guide to W | |
City & Guilds Radio Careers in Electronics, Write for 8- ]
Amateurs’ Exam. your copy today. There is no obliga-

R.T.E.B. Certificate tion and the book will be sent to you [ Subiect or Exam of Interest. |
P.M.G. Certificate quite free of charge. SEPECEENEETEEERNEES -

“NO PASS—NO FEE”

EM. L) INSTITUTES

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.

ARSS FILTER PACK. 3x4 mfd., 500 v. (new), 25/- each. P.P. 2/8. SATISFACTION OR MONEY BACK GUARANTEE on all goods (14 days).
BLOCK PAPER CONDENSERS each. 2 mid.. 1.8 &kv. wkg,, 4/ each Ediswan xmos, 165/-; XAlo4 17H XB104, A
0.25 mid., 2 kv. wkg., 2/ ea 1 3 mfd., 400 v. AC. whg., §/ cach. 4 TRANS|ST°RS L.F. Red 8pot, §/6. 'Guaranteed ngeWhlu Spot %(2)/,6
mfd., 400 v. wkg., 2/8 each. 1 mfd. mfd., 600 v. wkg., B~ aach, 4 mfd., 1 WATT TRANSISTOR AMPLIFTERS. "‘rom 6V-dry batteryl 2 Transistors A.F. push
2 kv, wkg., 3/6 each. 2 mfd., 600 v. | 2 kv. wkg., 6/6 each. 3 ad, 500 2 pull. GETi5 Power Transistors. Vol. and Tone. O.P. Trans. Amazing Gain, £4/19/-
wkg., 4/ each. 3 mifd.. 400 v. wkg., wke., 4/9 cach. 10 mfd.. 440 v. 4-SPEED RECORD PLAYERS consisting latest B 8.R. turntable and separate lightweight
4/~ each. 4 mfd., 400 v. wkg., 4/8 wkg, 12/6 each. 60 iwfd., 300 volts Gulaxy dual 115/~
each. 4 mfd. 1 kv. wkg., 5/@ each. 22/ each. P.P. 8/6. 12-INCH 5-CHANNEL TABLE TV SETS. All pieture tested. Marconi, £8.10.0
6 mid., 400 v, wkg., 5/8 each. 8 "SCONOL TYPES, 10 m!d 3 kv. wkg., Cossor, Ferguson. Ekco. etc. Truly unusual value. Carr. free.......... = 1V
mfd., 1,200 v. wkg., 11/6 each. 01 25/~ each, 10 mid., 1.5 kv., 15/ each.
mfd. 4 kv. wkg., 4/6 cach. 0.5 mfd., | 6mfd., i kv.,12/6 each. 8 mfd.,2.5 kv. T.V. TUBES FACTORY REVACUUMED. ALL GUARANTEED 6 MONTHS.
5 kv, wkg., 7/8 each. 0.5 mfd., 2 kv, wkg ., 2218 each, 2 mid., 1 kv. wkg., 8/« © Carriage and insurance 12/6.
wkg., 2/@ each. 9 mifd., 750 v. wkg. 6501, 6504, 6505, CRM91, CRM982, MW22/7, MW22/14. MW 22/14C, MW22/17 £2 15 o
3/ each, 2 mtd., 400 v wkg., 8/ |75 T R S U S
BC 624 C RECEIVER. 4 fow of these wmits left tn sightly damaged condition, £1 T CAIL B CRE 22 W7, SISO W LT e IR0
PRECIQION RESISTORS, 3x1 meg. + —1%, 5/8 each 3/16, 3/31, 108K, 14KP4, 14KP44A, 141K, 72014, 7202A, 72084, AW36/21
GRAHAM GEARED MOTORS. 118 volts AC. G0 cys., 1/6th H.P., variable speed ClaFy, CRM141, CRM1d2, MW3d/2a, MW36/4d, TI2/500. ... ... ... £3.15.0
geirbox 0-166 B.P.M. (as new). £8/10/- each. Transformers to operate this unit 8708A, 4/15, 17ARP4 17ASP4. C17FM, CRM171, CRM172, MW43/43 £4 10 o
/= each. Carr. 10/-. MWQS/M, LR ooo B - T e . I o oo o0
AMERICAN L.T, TRANSFORMERS. Potted type, finighed in black erackle and very 3/6A, 6901A, C14BM, C17YBM, CRMI151, CRM152A CRM15ZB CRM]53 £5 10 o
co:;servatlvel:; ratcdl.SI él) 2:1:0 v(.zl)ng;g. 815 w:';s Cél‘é. ntl éi gnrps. te-'mh3 and 4 c\l'oltg MWA4L/1, MWA43/80, TALS, TRIA/Z, MWAB/E0. ... erressnrnssasoenrnns
at 2 amps. output. each. v., iInput 2 x 8.3 volts CT., at 3 ampe and 6.; 10 -
volts at 3 :';rmps gutpub 18/6 uc;7’é3) 230 v(o‘luz2 g‘x)putltﬁ :< 6.3 vg.lsts a}.t.‘i Am;)s, and IE%S?“_ENJQ%E l}ggi;mgtlzgs 500‘ %, v5ol r:a 5’6/6125;0 2' ‘ii 18; 129763‘ 27 9$6 4351‘1)1;
6.3 volte CT., at 3 amps. outpat, each. ) volte inpuat, volts at 3 ampa. o % &
and 2 volte st 1 amp., 12/6 each, (5) 230 volts input, 8 x8.3 volts at 3 amps. CT., 8/6; Contact cooled. 250 v. b0 ma., 7/=; 250 v. 250 ma., 19/6: 250 v. s00 wa.. 23/6-
1, 8.3 volt 3 nmp e 22/6 eac {Al} these transformers are ncw and boxed, plea.s: GUARANTEED RADIO VALVES, 24-HOUR SERVICE
include postage 3 IRS 716 | 6P25 @9/6 | DH77 @7/6 | EF42 16 | KT33C 8/6 | PYsl  8/8
MODULATION T! NSFORMERS as used ln the BC 640, 40 watts, modulate two 185 6/6 | 6P28 @11/ | DE92 10/- | EF50(A)4/6 | KT36 @u/6 | Pvs2 g/@
811's, 39/6 each, brand pew, boxed, $/- pos IT4 @5/6 | 6Q7G @8/6 | DK "9/ | EFs0(B)3f- | KT44 9/8 | pzay g
wgr E TRANSFORMERS. 200/250 3 prl,, 350-0-330 tapped 2560-0-250 v. 384 - | 6867 5/ | DL96 9/8 | EF54 3/8 | KT45 96 6
at 180 mls 8 3 at 0.5 amp. and 5 v. at 3 amp,, 25/8 each, post 8/6. 230 v. pri., 6.3 3V4 ;/6 68N7GT H/6 | EABCB0@/- | EF80 /6 | KT61 @9/6 BP41 @3/~
v. at 1.7 amp, and 6.3 v. at 0.3 amp., 1046, post 1/6.  230/440 v. prl., 50 cys., 5040 - | 8U4GT11/8 | EACYL /6 | EF85 j- | KTW61 g/6 | SP61 @3/
2 x 115 v, at 1 amp. each and % v. at 0.8 amp., 35/ each, post 3/6, 280/440 v. pri., 524G 9/- | 6V6GT 6/6 | EAP4? 9/~ | EFS6 12/6 | KTZ63 5/6 | T4l 16
728, 750, 779, and 800 v. at 300 mls., 200/250 v. at 200 mls., 36/~ each, post 3/6. 6AM6 @5/- | 6X4 @5/6 | EB41 @7/6 | EF89 9/6 | MUl4 g/ | U8 =
AMERICAN COMPUTERS AN-II-70A. Single parallax. Contains 8 relays 10 k., 6BSG 4/- | 10F1 @9/6 | EBY] 4/6 | EF91 @5/- | PCC8I 8/6 | U2 @6/6
2 change-over plat. contacts, 8 relays 300 ohms, 2 change-over silver contacts (all 6BAS /- | 12K7GT 6/6 | EBi /- | EL33 @9/8 | PCC85 11/6 | U24 12/6
relays are small type), 9x6V6 small GT., 3x 6X5 GT . and 2 68N7. 8even emall 6BE6 /- | 12Q7GT /8 | ECC81 7/- | EL38 @9/8 | PCF80 §/- | U25 15/~
DC. motors 27 v. 6 selsyn motors, 10 small micro switches. Plus gears, conden- 6C4 /6 | 20D1 16 7/~ | ELN) /6 | PCF8211/- | U1 @76
sers, ball bearings and pots., ete. This unrepeatable bargain £10 each. 6CHS 11~ | 20F2 /6 | BECCS3 @8/- | EL84 10/- | PCL8313/- | U35 /6
COMPUTER CP-§ APQ-13. Coutains 13 x6SN7, 3x68A7 and 5¥3. Three small 6FL  @9/6 | 20P1 14/- 4 9/@ | EM80 10/~ | PEN4512/6 | U50 8
velays, Xtal preclsion resistors, etc. £3/10/- each, post 10/-. 6F13 @9/8 | 26A6G 8/~ | ECOB5 @/- | BYSL 10/6 | PEN4¢ 6/6 | UB4l 8/¢
FUSE HOLDERS. U.8.A. type, panel mounting. 2/6 each, p 6F14 /6 | 25L5G @6/8 | BCF80 12/6 | BY2 14/~ | PL33 @86 | UF42 @9/~
BO. 342N RECEIVER 1.5 Mefs. to 18 Me/s.. 115 volts A.O reoandluoned perfect 6F15 16 | 35240T @1 3 6 /6 | PL38 14/6 | UL41 16
order, £30 each 8J5GT 4/6 (B3 @ B /6 | PL81 13/@ | UL44 9/6
BCR. 522 TRANS /REC, 100/136 Me/s., as new, £5 each. P. & P. 12/6. 6J70. @5/- | CCHES Ei 11/- | EZ80 3/6 | PL82 /8 Ul4s 18
6K7G @3/8 | CL38 / BF38 = | E281 = PL83 I
PLEASE INCLUDE POSTAGE ON GOODS _| 6K8G @7/- | DAF9S 9/ | EFs) %- G232 09/6 | PY3l @8/8 | UY4l 59
TERMS C.W.0. All goods offered are ex-W.D. S.A.E. for enquiries. 6K25 @9/~ | D6 ©/6 | BP40 13/ | EVR2 6/6 | FY®0 9)- | Z66 @9/6
w Mllls SPECIAL OFFER. ANY &[X VALVES MARKED @ LBERS 10%. (12 LESS 15%.)
a2
. LIST OF 1,000 VALVES & SNIPS 6d.
J-B TRULOCK ROAD, TOTTEN HAM, N. |7 Trade onquque- weigomed. Al iteans less 5% and post free for u dozen.
Phone: Tottenham 9213 & 9330 Post 1/3 1n €1. Min. 9d. No C.0.D 10,000 SNTP$ FOR-CALLERS.
350/352, FRATTON ROAD, PORTSMOUTH
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BY RETURN POST SERVICE

ALPHA VALVES | €290 ... 8/~ |PY83 ...10/- {UF85 ...10/S 6C6 ...... 5/~ | 6X4 ..... 76 | 125Q7 ... 8/6
L Guaranteed | EL148 ... 2/- [PZ30 ..19/11 | UF8S .. 10/6 6D6 ... 5/- | 6X5G .. 7/~ | 1457 ..17/6
— N All Tesved | FCI ...... PEN4VA I5/- |UL41 . 10/6 6F6G ... 7/6 | 6X5GT... 7/6 | I15D2 ... 7/9
/ \ Before | FW4/500 10/~ | PEN25... 6/~ | UL84 ...11/6 99
/ b \ Dispatch | GZ32 ...12)~ |PEN46... 7}~ |UU6 .. .19/11 | IUS .oiis 716 | 6F1 ... . 16)-
H30 ... - | PEN220A 4}~ [UUS ..26/6 | 2C26 ... 1/6 | 6FI3 ... .14}~ | 7B8 ... 6/~ | 20F2..... 17/6
HL23DD 8% Posglm |s-l6 UYIN (126 | X2 ... 416 | 6F127.01706 | 7C5 oo 26/6
" uY2l ..12/6 A5~
’A’f;:EN :/: Eg: :/‘ kaon ot |Rien. 26/6 |UY4l .. afs ...... o1
e 3 . 6= | KF35 . 8/6 |RI9...I9/II (UY85 .. 10/ 10—
AZ3| EF37A ..17/6 | kK32 ..21/11 | SP4(5pin) 10/6 | VPIIC ~ 3/6 .
B36 EF39 .. 6/6 |KLL32 ... 8/6 |SP4(7pin)l0}6 | VR22
CL4 EF40 ...14/6 | KT24 ... 5/~ |SP4l .. 3/~ | (PM2A) 3/~
cL33 EF41 9/9 | KT33C 10/~ [SPel ... 3/- (VP23 ... §/6
cY3l EF42 ..1lj- {KTS5 ...11/6 |T41 ..23/3 ..|vP4l .. 8/6
C36A EFSO .. 4/~ | KT6l ..l4}- |TP22 .. 8/~ | VRIO5/30 8/-
DAF96 EFSOSYL 7/- |KTé6 ...17/6 [TP25 ..26/6 | VRI16 ... 4/~
DF96 EF54 ... 6/~ | KTW6I .6;6 UI0 ......10/6 | VR150/30 9/-
DHé3 EFSS ..10/- |KTWe63 7/6 |uU22 ... 8- | VUI20A 3/6
DK96 EFBO0 .. 8/6 |KTZ4)... 5/6 |U25 ......15/~ | VY39(MU
DL96 EF85 .. 9/~ |MH4l .. 7/9 |U26 ... .12/6 | 12/14) 89
DM70 EF86 ...14/6 | ML4 8/6 |U37 .....26/6 | VULIL ... 2/6
EASO .. EF89......10/~ | MSP4/5 10j6 | U45 .....15)- | W77 6
EABCS0 EK32 ... 8J6
EAF42 EL32 ... 5/6 .
EB34 EL33 . 15/6 . 506 i
B4 EL38 ..26/6 |P6I ...... 3/6 | U404 .11/4 9-
EBC33 EL4l ..11/- {PCCB4...10/~ |U8OI ...29/10 . 8/6
EBC4l EL42 ..12/- |PCF80 ...13/6 | UABCS0 10/6 .96
EBF80 EL84 ..10/6 | PCF82..12/6 | UAF42 9/6 i 9;6
EBF89 EM34 .. 9/6 |PCL82...13/6 | UBA4I
EBL3} EMB0 ...10/6 |PCL83 ...17/6 |UBCAI
ECCa4 EM34 ... 9/6 |PL36 ...17/6 |UBFBO
ECCBS EMB0 ...10/6 |PL38 ..20/- |UCC84
ECF80 EMaI ..11/6 |PLBI ..16/- |UCCsS
ECF82 EYSI ...13/6 |PL82 ... 9/6 | UCF80
ECH21 EY86 ..13/6 |PL83 ...11/6 | UCH42
ECH42 E240 .. 9/~ |PX25 ...12/6 | UCHsI
ECHBI EZ4l ... 9/6 |PY80 ... 9/~ | UCL82 : 6U7G ... 8
ECL8O ...13/6 [EZ80 ... 8/9 {PY8l ..10/- | UCL83 6C4 ...... T/~ | 6V6G ... 1}- . 8l= | 9004 5/6
ECLB2...13)- |EZ81 ..1i/4 [PY82 ... 9/6 | UF4 6CSGT " 6l6 | 6v6GT... 76 | 12SN7GT 17/6 | 9006 5/6
Boost Transformers Mains In- B7G B9A Ampenal Valve- Keys 2/- each % 5 cored cable (I | phone complete with strap and

put. NR20A 2 volt, MR208 4 volt,
NR20C 6.3 v. all with optional
25Y%, boost, 10/6 each % Sin. P.M.
Loudspeaker Unlts by Good-
mans or Plessey 17/6 ea. % 3
Core Line Cord, amp. 100
ohms per foot, .3 amp. 60 ohms per
foot 1/9 yd. % Minlature LF.
Transformers 465 Ke/s 9/- pair %
Haenley 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 SL16 13/6 ea. Acos Micro-
phone, type 39-l Pencil Stick,
listed 105/-. our price 59/6 %
Coaxlal plugs and sockets 7id.
each part High Resistance
Headphones type CHR 13/6 pair
% Cyldon Aerial and Oscillator
Coils (all channels, all frequencies),
716 pair % Cyldon Front Panel &
Contact Springs 7/6 BSR
Monarch UAS, 4 speed automatic
record changer £6/19/6 One
Pound Reels Solder, resin cored
7/6 per Ib. % Line Output Trans-
former, type LO4 for Pye V4,
V7, invicta 118, 119, 120, PAM 908,
909, etc.. 55/2 each % Wafer
Switches 3 pole 4 way, | pole
12 way, 2 pole 6 way, etc., 3/-ea.

Empty Tape Spools, 3in, 3/,
Sin. 3/6, S53in. 3/9. 7in. 43 %
Woestinghouse Metal Rectifiers,
14A86, 14497, 14A100, all 1706 each
s Bookst T.V. Faults by N. Stevens,
Guide giving more than 60 faults
with test procedure §/- % TCC
Visconal, | mid. 7 Kv. 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/ %

RADIO SUPPLY CO:

i

A—wa—A—= ] 1A

holders with or without skirt 9d.
each % Screening Cans éd. each
% Crocodile Clips 3d. each %
Heater Transformers Mains Pri-
mary 6.3 v. |4 amp. 6/9; 6.3 v. 3
amp. 10/-; % W.B. HEI0I2 10in,
10 watts Universal Speech
Coil Loudspeaker 99/9 Mains
Dropping Resistors amp.
2,000 ohms, .15 amp. 1,500 ohms.
5/3 each % Push-on Knobs,
cream, l4in, dia., brown 1§in, dia.
6d. each 2 gang 500 pf. Con-
densers Standard or Midget 7/6
each % Solid Dielectric Tuning

screened) I/- yard % 12 volt 4-pin
UX Vibrators 2/6 ea. % 4 BA x
lin. round head bolts abd nuts
4/- gross % Escutcheons for TV
12in. and 17in. 7/6 each 25 yard
coils 23/26 3 core T.R.S. Circulfar
flexible 20/ coil % Condensers
wax tubular .02 mfd, 750 v., .0l
mfd. 350 v., .1 mfd. 500 v., all 4d.
each v Crystal diodes |-
each % Dia! bulbs MBCT 6.5
volts .3 amps. 4d. each % Acos
Mic 33-] Desk or Hand
Microphone listed 50/- brand new
and boxed 29/6 %k TRF Coils

OUR

enthusiasts and

1959 FULLY
CATALOGUE

of components and accessories—invaluable for

engineers—is

Send I/- in stamps for your copy.

ILLUSTRATED

now available.

Condensers 300 pf. or 500 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, t.200it. on plastic spool,
12/6 % TRF Kit complete in every
detail £5/10f, circuit and shopping
list i~ % Frame Output Trans-
former for Regentone TTV/ 12/6
each STC Rectifiers RMI 5/6,
RM2 &/9, RM3 7/6, RM4 16/6, RM5
19/6 % Ex Government Carbon
Controls by Morganite brand new
250 K. liin, spindle 1/- each %
Electrolytics for TV 100 mfd.
450 v. 3/6, 100-200 mfd. 275 v. 7/6,
60 250 mfd. 275 v. 7/6 ea. % Morse

e A | eV [ o

103, LEEDS TERRACE,
WINTOUN STREET,

LEEDS, 7

aerial and HF coil with circuit 7/-
pair % Collaro Conquest 4 speed
automatle record changer £7/19/6
% Mains Dropping Resistors
SMDé6 and SMD7 as used in Ultra
Twin 50 5/3 ea. ¥ Pointer Knobs
available ¢ream. white. black and
maroon 9d. “% Elliptical
speakers 7in. x 4in. by Plessey
19/6 each % Muitiratio Output
Transformers Optimum Loads
3,000 to 12,000 ohms 5/9 each ¥%
8in. Loudspeaker Unit 3 ohms
impedance with a matching output
transformer  suitable for 6Vé
brand new but soiled, offered at a
special price of 11/6 each % Ameri-
can Type T30 Throat Micro-

plug 3/- % 100 resistors mixed,
4, ¥ and | watt popular values 100
for 12/6 % Copper plated tubu-
lar rods I2in. long, designed to
plug into one another 4/- doz.
Monarch UAJ2, the de luxe
4-speed automatic record changer.
£9/9/- % 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 £6/19/6 % Charger
Rectifiers, Bridge type, 12 v.
| 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 Bafflette, 8in. unit with
volume control and output trans-
former 18/6, post paid Y Uni-
versal Booster lsofation Trans-
former, tapped Primary for 2, 6
and 13 v. Secondary with a fixed
25%, boost, 13/6 ea. % Celestion
8in. x 5in. 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 76 % Goodmans 10in.
Loudspeaker, 2/3 ohms imped-
ance 25/6 % Plessey 10in. x éin.
Loudspeaker Unit 25/6 % Line
Output Transformer for Pye
Vi4 33/9 % Contact Cooled
Rectifiers by Westinghouse 14RA
1-2-8-3, I8RA-1-1-16-1, 9/- %
Osmor Chassis Cutter, type 2,
holds lin, and lin., 21/6 ea. %
Crystal Microphone Insert, l{in.
diameter, 3/9 each.

TERMS:

to Friday.

Cash with order or
Postage and Packing charges extra, as
follows: Ovrders value 10/- add
add 1/6; 40/- add 2/-; £€5 add 3/- unless other-
wise stated.
postage 3/-.
For full terms of business see inside cover
of our catalogue.

Personal Shoppers 9 am. to 5 p.m. Mon.

C.0.D.
1j-; 20/
Minimum C.0.D. fee and

Saturday 10 a.m. to | p.m.
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PRECISION
SERI ES 834-8
Admiralty | (U.S.A,). Multi range
Pattern No. | tester for A.C./D.C.
47A. Com- { volts, ohms and
plete in milliamps. Basic
specially | movement 400 mic-
made wood- | 5amps. Housed in
Sp* cafoying wooden box with
asa il lid and carrying
leads and 3
A RECRE strap. (?verall size
ready for 73 X 7in. 'x Sin,
use. Perfect | Complete with test
cond. prods, batteries, etc.
£12/10/-. Ready to use.

AVO MODEL 40

VALVE TESTER, TYPE 4.

WIRELESS WORLD

BARGAINS IN TEST EQUIPMENT-*

" o

Carr. | paid | £5/19/6.  Post 2. TYAPREC1QFP;II1SFI/C;'.N AL GENERATOR 4]
Covering 10-18 Mc/s, 33-58 Mc/s, 150-300 Mc/s Used but in very good condition,
Complete with full technical data and instructions, Limited quantity. Unrepeatable
at only £12/10/-. Carr. 20/-.

Jung, 1959

200230 v. A.C. input. Ex Govt., in good condition, with descnptlve
book containing circuit dlagram 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 Brlt. 4 and h = A
9 pin. Acorn and diode. Housed in substantial wooden case with Evers pIRSHdpVienolesSerieskd.
£

hinged lid. £7/19/6. Carr. 10/—.

BRIDGE MEGGERS

rfect condition. 250 v. £22 carr, paid.
ather case aviilable at 20/- extra.

® GEE (BROS.) RADIO LTD. @ SEE ADVERTISEMENT OPPOSITE

EVERSHED & VIGNOLES
MEGGER CIRCUIT TESTER (low
reading ohm
meter). 2
ranges. 0-3,
0-30 ohms.
The perfect
meter for
continuicy
and polarity
testing.
Complete
with test

leads and
ready to
use. Brand
new. Onl

£4 |7 6.
ll‘l / / 3/-

>

SOUTHERN TECHNICAL SUPPLIES |

TRANSFORMERS FOR MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (8econdaries for 3.75 and 15 ohmy

T.44, 5-10 amp. ultra linear, 8,000 ohm. 43% tapplngs 30/- PiP 2/-.
T.100. 5-10 amp. LOW loading, 6,000 obm. 28/-, P
T.142. 7 watt stereo amp. 9,000 chm. 20% ’applugs 26/~ PP 2/-.
T.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 o/s.)
T.55. 510a.mp andtnner,:)(\oosooV 120 mA., 8.3 v. 2.5 a. ¢T. 6.3 v. 2.8 a.,
8.3v.1a., 32/-. P/P2
T.56. 5-10 amp, .300-0-300 v, 100 mA. 6.3 v, 2.5 a, cT, 6.3 v. 1 a, 27/-. P/P 2/6.
54101 Two 5-10 amps. Low loading. 300-0-300 v., 160 mA.,6.3v.4a.¢T.,,63v,1a,,

2/9.
T.143. 7\““ stereo, 250-0-250 v, 150 mA_,6.3v.4a.¢T.,6.3v. 14, 33/— P/P 2/9.
T.141. 3 watt, 300-0-300 v,, BOmA 63v., la.c'l' 83v1&,22[— P/P

All fully g d, all shrouded upright except '1'140 and
T.B.

SPECIAL OFFER. T.44 and T.85 59/-. P/P 8/6. Recommended for “Bribond P.C."”

‘““ POWER-PAKS*

T,A. Trans. and Siemens contact cooled metal bridge rectifler dellvers 270 volts D.C.
100 mA. and 6.3 v, ¢T. 3 &., 32/-. Plas 2/- P/P.

T B. Trans. and Siemens coptact cooled metal bridge rectifier deltvers 270 volts D. c!
60 mA. and 6.3 v. cT. 2 a., 25/~, plus 2;- P/P.

SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex

Electronics

PULLER ‘i

FULLY RECONDITIONED AND TESTED EQUIPMENT
— OFFERED AT THE LOWEST POSSIBLE PRICES!

SIGNAL GENERATORS

CT-53. CW/AM Pulse. Freq. 8-300 mcs. attenuated to ,! micro v.
TF-948. CW/AM/FM Pulse. Freq. 20-80 mes. Crystal check. Variable
deviation to 600 kcs.

TF-883. CW/AM. Freq. 50 kcs.- 70 mes. Crystal check. Also power
output meter.

TF-144. 85 kes.~25 m

L.A.E. CW/Puise. Freq 500-1500 mes. Piston attenuator.
$X-12-M.I.T. Design. 8-12 cm. CW/Pulse,

TTX-10-RH M.L.T. Design, FM-3 CM test set and power meter.
14 €M. 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 kes,

B.T.H. Type 7. Power supply.

TSX-4-SE. 3 ¢cm. spectrum analyser M.L.T. design.

T.B.N. 3-E.V, Direct reading thermistor W bridge M.L.T. design.
Airmec Type 6§98-B. Klystron power supply with square wave and
saw-tooth modulation.

Echo Boxes. § and X band.

POWER METERS

Windsor. Receiver output meter. . .
VHE-UHF. 0-40 watts oil cooled load resistor in co-axial cavity.

RECEIVERS

Ferris 32-A. Field strength meter 200 kes.-20 mecs.
R-1294. 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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WIRELESS WORLD

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 7§ 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, £I15. Carr. 10/-.
ROTARY CONVERTER. [10 v. D.C. input,
230 v. A.C. output, 50 cycles, 50 watts approx.
Complete in waterproof steel case, £3/17/6.
Carr. §/-.
ROTARY CONVERTER. 24 v, D.C. to 230 v.
A.C. 50 eycles, 150 watts, Brand new and unused.
LBAO/ Carr. 7/6. Ditto, 100 watts, £6/9/6. Carr, 7/6.
TARY CONVERTER Ex-Govt. 12 v. D.C.
input 230 v. A.C. Output 50 cycles at |35 watts.
Complete in carrying case with lid. Voltage control,
sliding resistance, mains switch and 0-300 v. A.C.
flush meter. In good condition, £10. Carr. 10/-.
Motor only, without case, etc. Brand new and
unused, £8/10/-. Carr. §/-.

strong wooden
case for extra
protection.
45/-. Carr. 7/6.

ACCUMULATORS
12 v. 25 A.H. ACCUMULATORS. Bakelite cased.
ACCUMULA- 2 v. 100 A.H., 75 actual. Ex Govt.
TORS. New New and unused. Complete with
Andl | omreed carrying handle. Size 6§ x 6} x
H " 3lin., 15/- each. Carr. 3/6. .3 sent for
oused in

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
} volt steps to 16-0-16 v. at 120 amps. Metered,
switched and fused throughout. Brand new

and unused. £75 ex-stores.
WESTALITE TRANSFORMER RECTIFIER

Qil 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. £200 ex-stores,

TEST SET TS-26/TSM. This volt ohmmeter is
the correct tester for EE- telephones and ail
standard telephone equipment. Brand new and
boxed with full technical data and calibration
charts. £7/10/-,
EVERSHED & VIGNOLES.
Megger insulation Tester, with leather carrying
case. Good order, £12/10/-. Carr, |0/-.

RECORD MEGGERS. 500 v. insulation tester,
0-20 megohms. In leather case, good condition, £8.
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 .0000} to 50
mfds. A most useful instrument for everyday uses.
Our price ONLY £7/19/6. P. & P. 3/6.

59/-, or 6 for £5, carr. paid.

Ditto 16 A.H., 5/-. P. & P. 2/-; 6 for
24/-. P. & P. 10/-.

Ditto 14 A.H. less handle, 5/-. P. &
P. 2/-; 6 for 24/-. P. & P. 10/-.

E.H.T. TRANSFORMER. 9,500-0-9,500 at
2.9 kVA. Pri. 230 v., 50/60 cycles. New and
unused. £25. Carr. paid.

E.H.T. TRANSFORMERS 3,850 v, at 50 mA.
with two additional 4 v. L.T. wmdmgs for 230 v. 50
cycles primary. New and boxed, £3/15/-. Carr. §/-.
E.H.T. TRANSFORMER. |,800-0-1,800 at
| kVA.230 v. 50 cycles primary. Fully tropi:lllsed
New and boxed. £8/15/-. Carr, 10/-.

RCA MODULATION TRANSFORMER.
Heavy duty. Pri. 10,400 ohms. Sec. 4,350 ohms.
New and unused. £5. Carr. |10/-.
RCA PLATE TRANSFORMERS. 190 to 250
v. primary. 50-60 cycles. Secondary 1,5
1,500 or 2,000—0—2 000 at 1.75 kVA. Brand new
and boxed. £12/10/-. Carr. 10/-.

TRANSFORMERS

EAYY DUTY LT TRANSFORMER.
230 v. 50 cycles pri. |1 to 12.5 v. sec. at 70 amps.
Ditto 13 to {5 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. £I5. Carr. £1.

E.H.T. TRANSFORMERS. 1100-0-1100 at 350
M/[\ plus 4 v. L.T, Pri. 200/250 v. at 50 c/s. £5.

19/-.
CONSTANT VOLTAGE TRANSFORMER.
190260 v. primary, sec. 115 v. at 14 kVA, (listedat
2 kVA). Brand new and unused. £25 or £45 per
palr, Carr. 20/-. each.

RE.-ENTRANT
LOUD
HAILERS
(Ex-Govts)
Heavy duty 20
watts  all-metal
15 ohms. Dia-
15in.,
I5in..
Pet-

D :tb, Brand pew
£8. Carr, 10]-.

* BAKERS SELHURST SPEAKERS

12in. P.M. 15 ohms [§ warts, 30-14000 eps
Our prlcc H/lé

“ HI-FI MASTER " 12in. I5 ohms. {2 watts,
20--16,000 c.Ep .s. Flux density approx. [4-15,000
OUR PRICE £7/10/,

“ SUPER HI-FI 25, 12in,, |5 ohms, 25 watts
25-20,000 CE.s Flux density 17,600. OUR PRICE
£9/9/-. All the above speakers are Brand New and
full descriptive specification is available.

« THE BEST” BUY AT «GEE’S!”

HEAVY DUTY—ALL STEEL i

TRIPOD STANDS

Adjustable every 6in. to approx.
9ft. 6in. when fully extended.
(Folds up to omly 4fe. 6in. for
storage). Suitable for outdoor
speakers, public address systems.
floodlighting, etc., etc.

%JISE £3.10.0 cor. [/

These stands are
ideal for our
RE-ENTRANT
LOUD HAILER
as described
on left.
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Series 11 °500 v. |

. Outdoor operation.

TRANSCRIPTION PICK-UP (E.M.I's
ANGEL) Model ITA. Brana Naw and
Unused. Complete with L.P, head
fitted diamond stylus for 334/45 r.p.m.

Impedance | ohm at 1,000 c.p.s.
List Price £I7/|7/- OUR PRICE
ONLY 95/-. P. P. 2/6. VERY

LIMITED QUANTITY

OLDHAM MINERS’ LANTERN (all
steel). 93in. tall, 3}in. dia. Complete with
bulb and rechargeable accumulator. Ideat
inspection lamp for garages, outhouses,
etc. 19/i), Post 2/6.

- CONDENSERS. 4 mfd. at 11,000 wkg.,

22 kV.
Carr. £I.

MINIATURE 5B RESISTORS (For
Transistor equipment). Values
available: 330 ohm, 470 ohm, 680 ochm,
750 ohm, 820 ohm, 1,500 ohm,
33K, 0K, I2K, 47K, 56K, 82K,
JOOK, 10K, ISOK 250K 270K,
330K, 470K, 750K, | 2M 1.8M, 2.2M,
2.5M, 3.3M, 4.7M, I0M, 7/6 per doz.
Post 6d.

MICROPHONE STANDS. 3 sections

of I8%in. per section, Extends to 56in.

Stands securely on 3 legs which fold

together for carrymg purposes. A robust
2/6.

job, only IA & P.

19in. RACKS. Heavy duty
U channel 6ft. high, £4/19/6. Carr, |5/-.
5 C.Pl] CATHODE RAY TUBE.
8in. dia. (U.S.A. make), new and unused.
35/s. P & P. 5/-. Bases for same if re-

test. Perfect condition. £I0,

quired, 5/ extra.
AIRBORNE TRANSMITTER RE-
CEIVER. Type 1986. A mobile 10-

channel crystal controlled V.H.F. Tx./

Rx. covering [24.5/156 Mc{s. I.F band
width 23 k7 Complete {less external
attachments) in metal case, with all

valves and 24-volt rotary power unit.
Used, but in first-class condition. ONLY
£8/|0/-. 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. Il. Complete station comprising
transmitter/receiver, power supply unit,
aerial, variometer, control box, head-
phones and microphone and all connec-
ting leads. Air tested, £9/19/6. Carr. 20/-.
Two complete stations £20 carr. paid.
Any items available separately except
Trans/Receiver.
AMPLIFIER. 12 v, D.C. for Mobile and
Powered by Con-
verter 2-EL35's or 6Lé’s in push-pull.
Output 12 watts fitted for mike and gram
inputs. A sound and practical unit in
good condition for only £10/10/-. Carr.5/-
A.C..D.C. RECTIFIER POWER SUP-
PLY UNIT. 10-230 v. A.C. 50 eycles
input, 100/110 v. DC output max. 24
amp. £4/10/-. Carr, 7]
SELENIUM METAL RECTIFIERS FB
6or 12 v. | amp. 7/6; 24 v. I amp. 13/6;
12 v. 2 amp. r/ 24 v. amp. :
12 v. 24 amp. l/ 24 v. 2* amp.
12 v. 4 amp. 16/6; 24 v. 4 amp.
12 v. 6 amp. 23 6; 24 v. 6 amp.
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 or more positions up
to practically any distange. Tested
before despatched, ONLY 65/-. P, & P.
3/6. 2 sent for £6/5/-. Carr. paid.
BATTERY CHARGER REGULATOR
12 ohm, 6 amp, resistor on porcelaln
base. Krob congrol. Ideal for
Chargers and all thpes af lvw tage

regulation, l%jG b

AY HONE . PLUG
BOARDS: Stamdard. G\P.Q. fieting.
New and unysed in sealed carcons. I5)-
each, P. & P.’1/6
ELECTRIC I,IG’HT CH':CK METER.
For 200/250 Vi AC. mains at. B amps
Capable of carrying _§ g oVerload
Good condition, Only 25/« P P, 3/6.
C.M.G. 25 PHOTO CE LLS (OSRAM)
Brand new, I§/«~. P. & P. {/-
MINIATUR 373 LF. 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 83 £5. Carr 20/- Single one-
mile drums (Don 0/». Carr, 7‘6.
RECORDING WIRE, %1b. s oo|S. 3in.
dia. New and unused, 7/6. P, & P. i/-.
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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 Yanuary I took delivery of ome of vour
3C67A outpur transformers which I incorporate
into a Williamson Amplifier using EL3&’s and
modified by adding positive ‘eedback. On test
the performance s unbelicvable; a response of
& 13 DB from 6 cvcles to 60 kilocycles and a 14~

watt output with §.15% distorrvion maximen. . . "
A. W. W.. Bradford.

[od od V ad
JII e

SAVAGE

TRANSFORMERS LTD.

NURSTEED ROAD
DEVIZES, WILTSHIRE

Telephone : Devizes 932

WIRELESS WORLD

FOR ANY EQUIPMENT

June, 1959

CABINETS

AVO UNIVERSAL TEST METERS. Reeonditioned
ot working order. Model 40 £10/10/=.

TELEPHONE SET “ H * Mk. II, with sound red
handset and hand magneto ringing. Cowplete kn metal
case Bx4x94in. Ae new, 49/8.
HIGH-SPEED ELECTRO-MAGNBTI0 COUNTERS.
Ex Govt. 0-9,909, 25460 v. D.C. B8ize 4x1lxlin.
Single cofl 2.3000Q or single coll 5000, 18/8.
VENNER TIMB SWITCHES, for swilching onjoff
lighting and gom Recondifioned as pew. In lron-
clad_cases, 1 -, 75/~ 15 amp., 85/~ 20 amp.,
£5/5/=.
PHOTO-ELECTRIC CELLS, Type GS16. These cslls
are the efilled type with csesium Cathode. Made
by Cintel. Minimum sensitivity 1004A 3-lumen work-
ing volts 100 D.C. or peak A.C. Projected cathode
area 18 sq. cm. Saitable for 16 mm. Home Civema
Talkie equipmens, Safety Device, Colour and Photo.
Matching, Burglar Alurms, Automatic Counting, Door
Opening, etc., 30/=,
TELEPHONE DIALS. 0-9. Buitable for inter-office
and factory instailations. With fixing mount, ftted
with connecting taga. 21/,
SYNCHRONOUS A.C. MOTORS (geared meter move-
ments), 200/250 v. For models, etc. Approx. size
8 X 3 x 3in., waight Lib.. 8/6.
3-0HM P.M. SPEAKERS. In good working order.
10in. 27/8; 8in. §/6: 6in. 9/8; bin. 11/6.
ELECTRICITY SLOT METERS (1/- in slot) for A.C.
mains. Fixed tariff to your requirements. Buitable
for hotels, etc. 10 A., 84/-. 15 A. 94/-, 20 A. 104/-.
Other i R ditioned as mew.
QUARTERLY ELECTRIQ CBECK METERS. Re-
conditioned as new. 10 A. 42/8, 15 A. 52/6, 20 A.
57/8. Other amperages available.
MIRROR GALVO’S. Lnstrument resistances, 190 ohm,
Bxternal resistance 1,400 ohm.  Bensitivity 2,200
M.M.B. NEW, in wooden trangdt box. Blze 13x6x
6in. £3/15/-.
VENNER 8-DAY CLOCEWORK TIME SWITCHES.
230 volts, 1 amp., 3¢ x 2% x 2§in., with key and con-
necting socket, 27/6.
DESK PHONES, complete with handset and dial 0-8.
Metal case 45/~
MOVING COIL HAND MIKE. Type 7. 7/6.

Al prices include carriage

23 LISLE ST. (ser.2969) LONDON, W.C.2

Closed Thursday 1 p.m, Open all day Saturday

CABINETS TO YOUR
SPECIFICATION

THE BUREAU

Thia popular
bureau cabinet is
veneered with the
finest eelected
Walout and
beantifully
polishad W a
medinm  shade.
Designed to
accommodate al-
most any of the
many units we
have  available
and to give
generous storage
compartments.

WALNUT £16.16.0
NATURAL OAK £18.18.0

THE
SERENADE
Vensered  with
finest selected
walnat,
fully polished to
a medium shade:

rabinet hae

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 cakes in all the new developmencs,
including thyratrons, four-layer diodes,
spacisters and phototransistors.

By R. . Turner,
23/- Postage 9d.

L ]

BASIC PULSE by iI. Gottlieb. 27/-.
Postage |/-.
MODERN ELECTRONIC COM-
PONENTS by G, W. A. Dummer.
55/-. Postage /6.
PRINCIPLES OF TRANSISTOR CIR-
CUITS by S. W. Amos. 21/-. Postage t/-.
TELEGRAPHY by ! W, Freebody.
80/-. Postage free.
BASICS OF DIGITAL COMPUTERS
by L S, Murphy. Vols. §, 2, 3, set 52/6.
Postage |/6.
HI.Fl YEAR BOOK, 1959. 10/6.
Postage |/-.
THE RADIO AMATEUR'S HAND-
BOOK, 1959 by A.R.R.L. 32/
Postage 1/9.
RADIO VALVE DATA, 6th Ed.
Compiled by ©“ WW."” 5f-. Postage 9d:

THE MODERN BOOK CO.
1923 PRAED STREET
LONDON, W.2

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AMERICAN TECHNICAL

BOOKS
PADdingeon 4185. Open 6 days 9-6 p.m.
e S NN N N,

beanti-

attractive

generous storage
space, with board

sliding out
monthly on
metal rollers.
This cabinet can
bz fitted with
any of the latest Hi-Fi Units
£13.19.8
——
i

THE
CONTEMPORARY

This beantifully designed
Contemporary  Oabinet
can be supplied in Oak,
Walout or Mahogany
semi-matt finish.

Thiz cabiner can be
> fitted with any of the
latest Hi-Fi Units.

, £11.15.0

THE 1‘
GONTINENTAL {

NET
gl

wahogany
eers. (Dark
mediam or Ugat,
high gloss or satin
finish available®

£29.10.0

£22,10.0

THE REQENT This cabinet can accoms-
modate almost any com-
bination of Radio-Feeder
Amplifier Control, Motor
Unitsa and Loudspeaker
System. There 2 ample
storage space. Availabls
{n Anest walnot or maho-
gany venser andpotished.
Has pneumatic lUd stay
and castors.

Writerorour NEW
24 page fully iflus-
trated cataloguel
of cabinets and
details of our com-
plete rgnge of
chassis, auto-
changers, tape
decks, speakers,
etc., all available
on easy terms.

LEWIS RADIO

120 GREEN LANES (Dept. WW57)
PALMERS GREEN, LONDON N.13
(Near the Cock Tevernf
Telephone: BOWes Park 1155/6
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Coverage 100 Ko/s.-100 Mc/s. on fundsmen-
tals and 100 Mo/s, to 200 Mo/s. on harmonics.
Metal case 10in. x 6fin. x 5iin. grey ham-
wer finish. Incorporating three miniature
valves and DMeta! Rectifier. A.C. Mains.
2007250 v, Internal Moduiation of 400 e.p.s
to a depth of 30%. Modulated or namod-
atated R.F., ontput continuounaly wariable
100 miflivoits C.W. and mod. switen, vari-
able A.F. output. Incorporating magic-eye
as output indicator. Accuracy plus or minus
P 2%-

Or 25/- deposit and 6 monthly payments of 21/8.

Post & Packing 5/- extra.

ss/is/s
SIGNAL GENERATOR

Coverage 120 Kofs—230 Kejs, 300 Kcjs.—
900 Kofs.. 900 Koje~R75 Ko/s., 275 Mc/s.
—8.5 Mc/s., 8 Mc/s.—38 Mc/a.,, 168 Mo/s.—56
Mc/s., 24 Mc/s.—84 Mecfs. Metal case 10in. X
63in. x 4}in. Size of scale 64in. x 3}in. 2
valves and rectifier A.C. mains 230-250 v.
Internal modulation of 400 ¢.p.s. to a depth of
30 per cemt., modulated or unmodulated R.F.,
Qutput continuousiy variabie 100 millivolts
C.W. and mod-switch, variable A.F. ontput
and moving coil output meter. Grey hammer

finigh case and white panal, £4/1 9/6

Aocuracy plug or minns 2%.

SIGNAL & PATTERN
GENERATOR
£6/19/6 * 2

Or 25/~ deposit, P. & P. 5/- and 6 monthly
payments of 21/8.

Coverage 7.6 Mec/s.-210 Mc/s. In five bands,
all on fundamentals, slow motion tuning audlo
output. 8 vertical and horizontal bars. log-
ging scale. [n grey hammer finished case with
carrying handle. Accuracy 1% A.C. mains
200-250 v.

°
Or 25/- deposit and 4 monthly
payments 21/6. P. & P. 5/- extra.

PORTABLE AMPLIFIER

Size 6fin. long, 5in high, 2}in. deep. WIill
suit any type of crystal pick-up. Output
approx. 2 watts. Incorporated ECC 83 double
triode. Cossor 142BT output pentode and
contact-coaled rectifier. Fully lsolated mains
transformer for 250-250 AQ wains. Bass,
treble and volume controls.

49/6 Pllwar;é-& | 8

5" SPEAKER WITH
O:P. TRANSFORMER

purchased with the above 18/6. Plus P. & P. 1/6.

FM. TUNER UNIT

Permeability - tuned, by é:;mu.s German Manufacturer. Coverage 88—100 Kc/s.

Complete with BCC83. 4 x 2° x 2.

257-

Plus P.& P. 1/8

MIXER
4-SPEED
AUTOMATIC
Modei 467. Type " 0" Pick-up, size 12in. x
13Hn. Minimum eciearance above baseboard
Bin., beiow 2}in., 10 records. A.C. malns 200250
v. Turnover ecrystal head. BRAND NEW.

Fully guaranteed. N £8/1 9/6

Pius P. & P. 5/-

CHANGER

13 CHANNEL
TUNER

c/s. complete with PCF30 and

34 to 38 M
PCC84. These bave been removed from

chassig,

23/-

16-19, Mc/s complete with knobs less valves.
13/- Plus P. & P, 2/6.

complete with knobs.
P. & P. 3/6 extra.

AC/DC POCKET MULTI-METER KIT

C Zin. moving cofl meter, scaie call-
brated in A.C./D.C. volta, ohms and milliamps.
Voltage range A.C./D.C. 0-50, 0-109, 0-250, 0-500.
Mifliamps. 0-10, 0-100. Ohms range, 0-10,000.
Front panel. range switch. wire-wound pot
(for ohms zero setting). toggle switch, resistore
and rectifier. Basic movement, 2 mA. In grey
bhammer finish case.

19/6  '%% 16

7/8 extra.
Point to point wiring diagram 1/- free with kit.

s

Built and tested

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 Bass and Treble lift. Size of chasais
1lin. x 4§in. x 2§In
V4 Plus
5976 . .% s

4 WAVE BAND COIL UNIT

Complete with tuning condenser Separate sec-
tions for short wave. Coverage 1021 m., 21-45 m.,
44-100 m., and 180-545 m. 1.F. 470 Kc., BRAND
NEW, by famous manufacturer. Completely

assembled on sub-chassis. 19/6 Pl
With circuit diagram. P. & P 316,

8 WATT U AMPLIFIER
COMPLETE WITH CRYSTAL MIKE AND 8in.
LOUDSPEAKER
A.C. mains 110/250 v. BSize 104in. X 6MHn X
%in. [ncorporating 6 vaives, H.F. pen., ?
triodes, 2 ootput pens.. and rectifler. For use

with all makes and types of pick-up and miks.
Negative feed back. Two inputs. mdke and gram.,
and eontrols for same. Separate controls for Bass
and Treble Nft. For use with 8td. or L.P. records,
nmusical tnstruments euch as Guitars, ete.

£4.19.6

Plus P, & P. 7/6.

CONSTRUGTORS’
PORTABLE PARCEL

Comprisin« case, chassis, top plate, scale, 5in. PM
speaker with O.P. trans.. twin gang, 2 470 Kc/s.
LF.s., trimmers. four valve holders, wavechange
witeh and volume controi with switch.

39/6 Pus 3/5 Postage and packing.

LINE E.H.T. TRANSFORMER
Complete with bullt«ln line and width controls

By famous manutacturer. 14 Kv
Plus
P. & P. 2/8.

Whdlng for BY51 Rectifier. 19

PLAYER CABINET

Finkhed in 2-tone leatherette, will take B.8.R. UAS,
with room for ampitier and Tm. X #in. apeaker.
Overall size 154n. x 18}n. x 8fin.

£2.19.6

Plus 5/ P. & P

MAINS TRANSFORMERS

All with sapped primaries 200-280 voits
6-160, 180, 200 v., 60 ma., 6.3 v. 2 ampe. 10/6. 320-0-320 v. ¥5 ma., 6.3 v,, 2.5 amp.,
5 v., 2 amp., 10/8. 350-0-850 230 ma., 6.8 v 7 smp.. 5 v. 2 amp.. 10/6. Postage and
packing the above 3/-

RADIO AND T.V. COMPONENTS (ACTON) LTB.

23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.0.
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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

£6-10-0
£9-0-0

12H . 17"

21 ]

U.K. CARRIAGE
& INSURANCE 10/-

TERMS CW.0.
*

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 CO0.

Il 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.13JA.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 cfs. to 150 Kc/s., low level input, |
micro-volt to 100 milli-volts continuous variable
high levet, built-in attenuator.

TEST OSCILLATOR. Type TS.170/ARN.S.

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.,
I 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/ Output impedance 600 ohms.
Metered.

WAVEMETERS. Type 724.B by Genecral Radio.
16 Ke. to 50 Mc/s. Type TE.149 by R.C.A. 200 Kc.
to 30 Mefs. TS 69/AP, 300;1000 Me/s.
TEMPERATURE CONTROL OVENS. Ad-
miralty type, 230 voits A.C. give stability of 2
parts in a million with sultable cr¥stals, fitced
thermostat and thermometer. emperature
adjustable 40/60 degrees Cent.

E.T.4336 TRANSMITTERS. Complete in work-
ing order.

Leslie Dixon & Co.

Dept. A, 214 Queenstowii Road, London, S.W.B.
Telephone : MACaulay 2159

SOUTHERN RADIO'S
v SPECIAL BARGAINS v

TRANSPARENT MAP CASES. Plastic
I4in, x 10%in. Ideal for Maps, Dlsplay, etc., 5/6.
STAR IDENTIFIERS Type | A-N Covers
both Hemispheres, 5

CONTACTOR TIHE SWITCHES.
pulses per sec., in case, IéG
REMOTE CONTACT
above, 7/6.

MORSE TAPPERS. Midget type, 2/9; Standard,
3/6; Heavy type on base, Sfé ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.

MAGNETS. Strong Bar type, 2 x zin., 1/6 each,
PACKARD-BELL AMPLIFIERS, Complete,
BRAND NEW, with valves, relay, etc., etc., 17/6

each.
SaPECIAL OFFER. |2 ASSORTED METERS.

2 im-

For use with

Slightly damaged. Mainty broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. |2 for 45/-.

SPECIAL OFFER

TRANSMITTER - RECEIVER

TYPE 38 MK 1l

* WALKIE-TALKIE *

Complete in Metal Carrying Case. 9In. x
63in. x 4in. Weight 6lb. Frequency 7.3 to
9 Mc/fs. Five valves. £1/1/6. Post paid.

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/I5, 5/-; K3/45, 9/4;
K3/50, 9/10; K3/100, 16/8; all post 4d. extra.
!RIDGE CONNECTED FULLWAVE.
, 13/4; 1.5 a. 26/6; 3 a., 30/6; 4 a,,
38/6 all ost 6d. 33 v. | a, 22/9%
I53,45/— 3 a.54/-; 5 a., 68/-; all post 1/6.
54v. 1 2., 33f~; .52, 62/-5 2 a. T4)-3 3 a. T4)-;
52.97/-372 v. | a. 42/} 1.5 a, 78/-;2 a. 95/-
32,9535, 124/-; 100 v. | a. 63 1.5 a

1 ||2/- 2a.134/-; 3a. 134/-; 5 a. 180/; ali post

BRIDGE CONNECTED WITH 7iin.
SQUARE COOLING FINS 17 v. 6 a,
53/7; 10 a. 6l/-; post 2/6.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS. Both types, same price.
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v
6 a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6 a.
124/-; 10 2. 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 2, 12/=; 1.2 a. 30/-; 2 a, 32/6; 5 a. 37/6;.
10 a. 64/6 20a. 117/6; 30 a. 171/- 503 278/-;
24 v, 1.2 a.30/-; 5 a. 60/-; 10 a. I09/6 20 a.

208/-; 36 v. 1.2 . 47/6; 5 a. 82/63 10 a. 154/6;
100 v, 1.2 a. 82/6; 25 a. 154/6; 5a. 195/6;

10 a, 391/-; 170 v. 1.25 a. 135/-; 195 v. 1.25 2.

144/6. All post extra 1/6-3/6 E.H.T. Rects.

HD 134, 2§/E E.H.T. 60 35/10; post 4d.

| mA. AC/DC meter rects. 14/6.

“*SALFORD’ (BRIDGE). 6 and I2v.D.C.
1 a. 7)6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14)9;
4.5 a, I6/6 6 a. 23/6; 10 a. 34/~; 14 a, 42/=;
24 v, I2/6. 1.5 a. §4/3; 2 a, I5/6 3a,
26/-; 4 &5 29/6 6 a. 36/6; 10°a. 75/ & other
sizes, Post, under £1 add I/-. over £| add 1/6.
Suitable Transformers from 14/-. Post 1/6.

Wholesala and Retail.

T. W. PEARCE
66 Great Percy Street, London, W.C.1

Ofi Pentonville Rond. Between King’s Cross snd Angel

J

These TX-Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no-
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type ' 38" Trans-
receivers, ALL BRAND NEW. Headphones
I5/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. No. 2 5/-3 Webbing
4/-3 Haversacks 5/-; .R.P.12 4/6;
ATP4 3/6; Set of FIVE VALVES 19/- the set.
OFFER No. 1:

‘*38,"" as above, complete with set of externa!

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. .
CONDENSERS. {00 assorted Mica; Tubular,

etc., 15/-. NEW.
LUFBRA HOLE CUTTERS. Ad]ustab|e in.
to 3tin. For Metal, Plastics, etc,
QUARTZ CRYSTALS. Types FT 24! and
F.T.243. 2-pin, %in. spacing. Frequencies be-
tween 5,675 kefs and 8,650 kcfs. (F.T.243), 20
Mcfs and 38.8 Mc/s (FT24| 54th Harmonic)
4/- each. ALL BRAND NEW, TWELVE ASSOR-
D CRYSTALS, 45/-. Holders for both types
I/- each. Customers ordering {2 crystals can be
supplied with lists of frequencies available for
their choice.
TRANSRECEIVERS. Type “ 18" Mark Il
Two Units (Receiver and Sender). Six valves,
Micro-ammeter, etc., in Metal Case, untested,
without guarantee but COMPLETE, £2/18/6.
ATTACHMENTS for *‘ 18 Transreceivers.
ALL BRAND NEW. Headphones 15/6; Hand
‘_l;:)icrophone 12/6; Aerials 5/-; Set of 6 Valves

/-.
TI154 TRANSMITTERS. Complete in transit
case. New condition, £2/5/-.
RECORDING BLANKS. Brand new. ‘' Emi-
disc.”” Ready for cutting. I3in. &/- each or 15
complete in metal case £4.

Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY, LTD.

{1, LITTLE NEWPORT STREET,
LONDON, w.C2 GERrard 6653
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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.%. Govern-
ment at an acquisition cost
exceeding £150 each.

Highly suitable for lathe head
drive, workshop variable speed
Eoyvcr take-off, speed/torque
oists, generators Or pumps,
transmission for midget cars,
ete.

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 seiection of
oti\‘tSut 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
4° dia. with Woodruff key.

Tested and fully guaranteed, supplied complete with technical data,
instructions, and input and outpm](i ed, power, and torque carriage
performance charts for the remar! ﬁe price of i(mly £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 f]ug’ 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, post free.

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, 15/, post free.

GEIGERCOUNTERKIT
£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
£2/15(3 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.
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TEST EQUIPMENT IE-19-A. Four piece set of modern, portable
battery operated, American test gear in ome black crackle cases
covering 100-156 Mc/s.
(1) 1-30-A, 5-Valve Signal Generator with alternative crystal or master
oscillator, either optionally modulated by 1000 c/s Hartley oscillator.
Large directly calibrated dial with precision slow motion drive. Five
step and varieble 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 1§ and 45v.
batteries.
(tii & iv) 1-139-A, Shunted 1 mA. Test Meter in fiilly 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
est.

.B_"}\AR%EYNSS%DOR £7.0.0 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

¢able 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 puriv;sle work. 10
valves. 115 or 230 volt 50 ¢/s 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 Mc/s.
Precision cavity in robust case with HRO t dial. Complete with
calibration charts. c £2.10.0 Plus 10/- packing and carriage.

TS. 288. *S* BAND WAYEMETER.

Exceptionally rugged silver plated micrometer tuned precision cavity
covering 2,900-3,150 Mc/s. Resonance shown on 100 microamp meter.
Brand New. £15 Plus £1 packing and carriage.

MARCON! WIDEBAND WAVEMETER TF6438

The “B" is superior to earlier models with valve.

A modern professional plug-in coil absorption wavemeter covering
an accuracy of 195 up to

20 to 300 Mc/s in 4 fully calibrated bands wi
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 o 5.0 carriage paid.

LANgham 0i4i.

PROOPS BROTHERS LTD. 52 TOTTENHAM COURT ROAD, LONDON, Wi

Shop hours 9-6. Thurs. 9-1.

OPEN ALL DAY SATURDAY
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EDDY"S L T

(Dept. W.W.)

172, ALFRETON ROAD
NOTTINGHAM

B.S.R. MONARCH 4.SPEED AUTOMATIC
CHANGER, Type UAB. Complete with High
Fidelity Turnover Head. Capacity of 10 Records.
100-250 v. A.C. £€6/19/6. Plus carriage 5/-.
TRANSISTORS. Yeilow/Green Spot,
R.F. Yellow/Red Spot, 13/11. Post 4d.
ACOS CRYSTAL PICK-UPS.
(2 Sapphire Styli), 29/11. 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. /Il Post 4d.
TUBULAR CONDENSERS, Wire End (not
Ex-Govt.), 8 mfd. 450 v., 1f9; 8 x8 450 v., 2/9;
16 mfd. 450 v., 2/9; 16'x 16 450 v., 3/9; 16x 8
450'v,, 43 32 id. 450 v.r 3/9; 32 x 32 450 v., 4
Post 9d.

MORSE TAPPERS. Plated Contacts, Adjusc
able Gaps, Heavy Duty. 3/6. Post 9d.
GERMANIUM DIODES. 1/- each;
Past 4d.

NEON MAINSTESTER SCREWDRIVERS.
4/8 each. Pest 6d.

DIMMER SWITCHES.

611,

Turnover

10/~ doz.

Ideal for Train Speed

Regulator. 1/l1. Post 6d

AECTIFIERS. Contact cooled, 250 v. 60 mA.
9/6. Pest I/-.

25 x 28 CONDENSERS. Stze lin. 1/3. Post 6d.
50 x5 mfd, 400 v. D.C. Condenszrs, 5/6
Post -,

ROTARY CONVERTORS. For Electric Trains,
etc, Converts 200 v. D.C. to 12 v. D.C,, 19/l1.
P. & P, 2/-.

GUITAR PICK-UPS *“THE PLECTRO"
Super Mi-Fi Non-Acoustical Universal Fitting,

Fidelia

The Fidelia range of hand built high @delity
cqmvmenz includes Radio Tuners, Radie Tuners
{oeor 8y #0d tooe
oontiois, also gh quality nmﬂo ampiitiers both
stereophonic and single channel types.

Fidelia Major AM;FM toner unit with pre-amp.,
tone controls etc., R.F. stage on all wavebands,
variable selectivity ete Price £37/47-, or with
the Major amplifier. £42/14/-.

Fidelts Imperial, VHF tuner., Price £15/5/-,
or with pre-amp. and tene controls,- £19.

FideHia Preciton, switehed VHP tuner. Price
£14/6/~, or with pre-amp. and tone controis, £1 9.
Fidelia Preciton built as a VHP Radlogram
chausria, 3 watta nutpnt, bass and trebie controls,
an |desl smali quality anit, £2].

Fidelia Major amplifier, £]18.

Fidelia Mk, . Sterco amplifier with control unit,
£26.

Tull detalls willingly oo request.
E {6d. for pastage is appreciated.)

%EL:CH{"HBBST CEAPQ
[F¥S,
ELl Pg{ﬁ?/ Ne. Brighton.
BUSSEX.
i Tal.: Peacchaven 3168

Jin. x 1¥n. x Hin, High output complete with
Lead and Plug. Full and Easy Instructions, 39/11.

Post If>.
ALL ABOVE ARE NEW
AND GUARANTEED

NEW MD SURPLU3 GUARANTEED VALVES—
AL TESTED BEFORE DESPATCH

ICSGT 12~ | 6SK7GT 7/~
IDS .. 96 | 6SH7TM /-
IHSGT 10/6 | 6SN7GT 4/11
IRS...... 6 | 6U4GT 11jé
1§ weve Tj= | 6Y6G ... SIIN
iT4 ... S/l 6veGT s;s
D& ... 5/- &/~

4 ... 1 xsaT” 5/
3Q5GT 946 §Z4/a4 1176

u3s ... 96
UCH42 9/-
UL4l ... 8/6
VR/150/30

Z66...... 96

Any Parcel Insured against damage in transit for
only 6d. exxra per order. All uninsured parcels
aceuscomer's risk. C.0.D. or C.W.O. only. S.AE.
with afl eaguiries. Pestage and Packing 6d. per
valve extra. Over £3 Free.

Trade Enquiries Invited.

TRANSISTOR POCKET RADIO BY
WELL-KNOWN MANUFACTURER.
Cream Plastic Case 53 x 3} x 1}in. Weight
120z. Printed eircuiv with 6 Transistors
and tested components. You will be
pleased to own this fine commercial set.
£10/10/-. P.P. battery 2/3.
FAMOUSMAKE LIGHTWEIGHT PENCIL
BIT SOLDERING (IRON, 220/240 v. 25 w.
{ndieavor light in handle (list price 24/6).
Price 16/6. P.P.
SCOOTER BATTERIES.

6 v. 10 AH.
Hard rubber case. Sige 5x5x1iin.
Weight 3lb. 15/-. P.P. Also ideal for

model use,

NEW AND BOXED COLLARO CON-
UEST 4-SPEED RECORD AUTO
HANGERS. 200/250 v. A.C. £6/19/6.

Carri &/-.

OURBF;\MOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a.
or tapped 5, 11, 17 v. 5 a. each. 24/6.
P.P. 16 amp 53'6.

F.W. METAL RECTIFIERS. 12/6 volt,
lP.al.;, 1/6; 3 a, 13/+; ¢ a., 17/6; 6 a., 27/6.

" All ttems new and guaranteed.

UNISELECTOR SWITCHES. 50P, 3B
or 25P, 3 or 6B, 50 v. D.C. 25/,

RELAYS. We hold large stoeks. Any
oontect eombination and operating coil
volsage supplied from 3/-
KEY SWITOHES from 3/-.

TOGGLE SWITCHES DPDT 3/6.
MICRO SWITGHES M/B 5.6.
68HT7 VALVES ox equipment. All tested
6 for ¥0:-, 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 e
ELECTRONIC. AND RADIO EQUIPMENT

ADMIRALTY LT. SUPPLY UNITS. Type
W39, A.C. input 200-240 v. D.C. output 36 v.
18 amps, Completely fused, built-in metal cabinet
size approx. 26 x [9 X [Sin, Brand new.
£17/10f ex warehouse.

S.P.E. FUEL PUMPS. 1200 g.p.h. PSS 1L,
Motor voltage 110 v, 3.25 amps. Submerged
fs'm:ing. Approx, skze 14 X B8 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. liin.
bore outlet. Brand new in maker's cartons.
47/6. Carr. 4/,
ADMIRALTY HEAVY DUTY [SOLATION
TRANSFORMERS. Type WI91, 230 v.f230 v.
C.T. Very conservatively rated at 4.6 kva., Pri.
230 v. Sec. 230 v. Centre tapped 20 amps. Tested
to earth 2,000 v. R.M.S. Completely enclosed in
metal container. Weight 315lb. Supplied brand
new and guaranteed. £17/10f- 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 5in. Weight approx. 60lb 85/-.
Carr. 7/6. Brand new in maker's case
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 onty £15. Carr. 10/-.
A.M. L.T. SUPPLY UNIT TYPE (I5. A.C.
input 200-250 v. O.C. output 24 v. 26 3. Rating
continuous. Ideal for charging 24 v. batteries
at a hlgh current. Size Ife. Bia. x Ift. 7in, X
tfe. Sin. £15 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. 75 amps.
With ebther switch in start position, Output
No. | or 2. 270 v., 29C v., 310 v., |00 amps.
| minute in two hours. Other outputs as in
run pesition but at 50 amps. The cransformers
are built in heavy metal cabinets approx. weight
34 cwt. with sloping desk front on which the
startfrun switches and 2 0-100 M.l. 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
of‘far 5/- carvon of 2. 4. 6 nuts, bolts and washers,
1/-. SLEEVING, mixed bundle, 1§{-4 mil.,
various colours, Wonderful offer. 2/6. P.P. 9d
HEAVY DUTYY SLIDING RESISTORS.
1102 4.5A 12/6. 32 10A 12/6. 1202 1SA 10/6.
12 12A 8/6. AR single tube slider control.
1202 4A horizontal sweep controt 12/6. 26Q
6A  double cube slider control 45/~ 1.25Q
20A double tube slider control "27/6. 0.4Q
25A geared drive 17/6. 790 2.9-0.65A double
tube geared drive 32;6. 7600 6-0.5A slider con-
trol 22/6. Carr. on all resistors 3f-. We have
one of the largest stocks of sliding resistors
in the country, Let us know your requirements.
HEAVY DUTY L.T. TRANSFORMERS.
No. |, Pri, 230 v. Sec, 50 v. 50 amps. adjustable
by voltage regwtator stud switeh on primary.
Buile in steel case with meter reading 0-100 v.
Mains switch and O.P. sockets, will stand 1009
ovarload. Supplied brand new £18. Carr. accord-
ing to distance.
No. 2. Pri. 230 v.
200 amps., £8/10/-.
No.3. Pri.200-250v. Sec. 50 v. 30 amps., £6/10/-.
Carr. 7/6.
No. 4. Pri. 200-250 v. Sec. tapped 28, 29, 30,
31 volts, 21 amps., £4/10/-. Carr, 7/6.
No:5. Pri. 150-250 v. Sec. 50 v. 20 amps, £4/10/-.

Sec. rapped 4 v., 6 v., 10 v.,
Carr. 7f6.

Carr. 7/6.

l;l:. 37/ Pri. 200-240 v. Sec. 45 v. 2 amps 25/~
No. ?} Pri. 200-250 v. Sec. 6.3v. 15 amps. 27/6.
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. 2641 volts in 1 volt steps |5 amp, tropically
rated and one HT winding tapped 120-136-152-
168 volts 700 mfa. €4/5/-. Carr, 7/6, Pri. 220-
240 volts. Sec. tapped 42 v. 45 v, 48 v, 50 amps,
tropically rated. RCA Pri, §15-230 v. Sec. 5 v.
13 amps, tropically rated, insulated for 15 kV.
Brand new. 37/6. Carr. 7/6

169-171 EDGWARE ROAD, LONDON, W2

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

COSSOR Double Beam Oscilloscop:.l

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. 1.3mV, RMS/mm. 10 to 100,000
¢.p.s., 3 dB (2 stage).

10 mV RMS/mm. 10 to 2,000,000 c.p.s.
3 dB (2 stage).

Deftector Coils. 2 mm/mA RMS,

Power Supply. [10-250Y A.C. 120 watts.
Sensitivity. Y1, Y2, 3.1v D.C. I.IV RMS
(volt/mm.) X2.25V D.C. 0.8V RMS (volt/mm),
Screen Diameter. 114 mm.

In good working condltion. PRICE

Also supplied Rebuilt to Laboratory standard

This Receiver is designed to determine the presence and measure the r
frequency of any radar or radio signals within the range of 38 to 2,000 Mc/s. I

FREQUENCY METERS
BC22I Range 125 ke/s—20 Mc/s
In perfect condition
Also in stock : U.S.A. BENDIX ILM series
Aircraft version of BC221.

TSIT4A  40—250 Mc/s.
TS173 /U 85—1000 Mc/s.

Prices upon written request.

To determine what modulation may be present on these signals giving an
identification of relative strength of these signals.

The equipment consists of:—
S-stage IF (30 Mc/s Amplifier provision is made to feed the IF amplifier
to a panoramic adaptor)
| Detector
2 Stage Video Amplifier (100 ¢/s—| Mc/s, £2.5db)
| Beat frequency oscillator

The signal is fed through RF ““plug in"’ heads consisting of types:—
TNI6 38-95 Mc/s | RF Triode first detector, 1 Oscillator.

TNI7  74-320 Mc/s Butterfly resonant circuit | diode first detector,
| triode oscillator.

TNI8  300-1,000 Mc/s.
Butterfly resonant circuit.
1 Crystal first detector.
| Triode oscillator.
The above three units are available now,
TNI9®  950-2,000 Mc/s.
Tuneable cavity used for first detector and mixer.
Butterfly oscillator,
| Crystal detector.
| triode oscillator.
Accuracy of frequency calibration 1%
Power Requirements:—115 V 60-2,600 cfs.
Also available to be used in conjunction with the above receiver ANJAPAT0
Panoramic Adaptor, and AN/APA23 Injected Frequency Recording
Apparatus.
AVAILABLE FOR INSPECTION. Price 280 compiete with TNIS, 17, 18.

o= —m———————

OSCILLOSCOPE (U.S.A)) AN/ASM32

Screen size: 2}in. x 24in.

Y Sensitivity: 100 mV/fin. r.m.s, amplitude calibrated.

Frequency Response: —2dB, 10 c.p.s. microseconds.

Z markers: 1-10-100-1,000-10,000 microseconds.

Supplied with cathode follower-attenuator-detector test prods in grey metal

SIGNAL GENERATOR /D051

Frequency range: 30 kc/s—100 Mc/s in 8 ranges. Internal mod. 309, at 400

I ¢/s. Audio output: 3 v. Provision for external mod., or external pattern

housing. I mod. For?\e out;ut ofcl v.lor attenuator for 0-100 millivolts. Double
Overall size: 93in. x 64}in. x 164%in. screened throughout. Carrler level meter. Calibration accuracy +1%.

i W 1t Weight: 28 ibs. Size: 143 x 83 x 63in. A laboratory instrument at service~_|

ight: A Imately 20 lbs.
M o i man's price. £22 mains model, battery model, £17/10/-, plus 10/- carriage.
I NEW :‘25 Limited supply. I ST G S D G TS TS S S— D RS =S egmme S S vem—

v ¥ Sicnal Strendsth Meter O/D151 1

V.HL.F. Signal Strength Meter Q/D151
This instrument consists of a sensitive Sup-Het Receiver 40-70 Mc/s.
I PLEASE NOTE : No. 27 Lisle Street is now re-opened for self- I l Signal Generator, 40-70 Mc/s, 0.0. | v. output. A.C. mains and output
l service and we are really cutting prices on all types of receivers, test power supply. A most useful instrument for VHF and TV acrial measure- I
equipment and components 0 within your pocket margins. Come mentam 2‘:_‘;22_91"-____________
along to see us when in town at No, 27 Lisle Street, _———-————-——-.—.——-.-—_-——_'

e e — e ——! | MANTUALS |
. . F he followi i i
Full range of "HEATHKIT" equipment in stock. | ARei(D.D, ARFVE, RI07, Hallicrafeers, SX24, SX28, S20R, $20, B2

o . Transmitter-Receiver. HQ120, HRO, lunior and Senior, £1/7/6 each.
Pleuse write fOI' detﬂlh- | Set of main dial, bandspread and name plate forARBSD.(I[IO/-setof!hrec.-Jl

UNIVERSALZELECTRONICS

LONDON, W.C.2. Tel: GERrard 8410 & 4447
Shop Hours: 9:30 a.m. to 60 pm. 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 kes. Furzehill No. 8. 3 watte lnto 10 or 600 ohms.
Metered output. Size 17§ x 8 x 11. 7 valves.
TESTER T.M.S. No. 1 Mk, 2.

Manufactured by Muirhead. Inocorporates a decade
pwitched audio sine wave oscillator from 100 to 4,000
cpe. with'an x 10 multipller. 1 mw. ontput wonltored
by & lamp bridge into K00 ohmas.: distortion is 33 db.
down ou the second and third harmonica. An additional
multipiler could very easlly be added to extend the
range into 10 cps.

OUTPUT METERS,

Windsor 160 A. 0.01 to 2,500 mW. ln 5 rangea. To
match icads between 2.5 and 20,000 ohma £13.

MARCONI.

8ignal Generators 85 kes. to 26 mes. 1 uV to 1 volt
output. TF144F £35. TP144G £45.

Bupplied with rustoe leads. dummy aerials and instruc-
tion manuals. Wuvemeters T P. 643. 20 to 300 mca
in 4 ranges, Complete with eulibration charts, Instruc-
tlons and spare valve. [ncorporates a 060 A meter.
Brand new with transit case £7.

All the above equipment recondilioned to work to original
specification

Brand new "58P7A Q.R.T.w with bolder. Twin gun
fiat faced with P.D.A. full data supplied £22.

4-400 A Transmitiing pentodes by EIMAC, 720 watts
out up to 110 mcs. Brand new £12/10/= each

’{“IESTED COMPONENTS NEW OR EX NEW EQUIP-
8 Mi, 450 V. 4} x 1} x 2in. 8f-.

Metal rectifiers. 340 V. 40 mA. 5 x jin. dla. 3/6.
Resistors 2,000 vhm 1% ww bobbin 1/3 each or § for

3-.
50 ohm 5 watt w/w pots. Brand gew 1/8 each or 3
tor 8i=.
TRANSFORMER.
Pri. 0-110-200-220-240.
Sec. 24 V. CT 3 amp, 95 volts 3 times 0.1 amp. 200 V.
60 ma. Many applications e.g. 100 watt auto or chargor.
Potted only f 6.
Trade enquiries welcame
Portland Pays Postage and Packing

Terms Cash with Order

PORTLAND ELECTRONICS

20, Portland Place, Stalybridge,
Nr. Manchester. STA. 2148.

WIRELESS WORLD

VORTEXION icecess

P'A. Equipment
Tape to Tape/Disc

Per.onal Recqidings etc.
Service

SALE OR HIRE
Griffiths Hansen (Recordings) Ltd.

24/25, Folcy Sticet. London, W T aUdSeum 2721

NEST OF DRAWERS

high, Useful eturage for mdlo com-
ponenta, nuss, bolts and small parta.

@p_.
@E’
2

P. 3~
HARMSWORTH,

MANCHESTER 15

Overall gize 1 7in. wide x 6in. desp
x 1lip. high. 12 cirawers, eash mea~
suring 3in. wide % 4}in. deep x 1}in.

Sheet stesl, l(‘man euamelied, 20/-.
. &

TOWNLEY
& €O0., 2 JORDAN STREET,

RADIO &
TELEVISION. COMPONENTS
We operate a prompt and efficient
" MAIL ORDER Service.

3d. stamp (only) for catalogue.

James H. Martin & Co. Finsthwaite,
Newby-Bridge, Ulverston, Lancashire.

POST OFFICE LINE EQUIPMENT
TE.EPRINTERS: Perforators, Reperforators, Auto
Transmitters 5-unit system. New Condifion.
POWER SUPPLY RECTIFIERS: For Telegraph eystems.
FILTERS: Filters Band-Pass, cut-ofi frequencies from
300 cps. to 112 ke/s.
SPARES AND ACCESSORIES OF ALL TYPES POR
LINE EQUIPMENT: Attennators, Line EqualizerUnits.
Recording Bridges, 'Telegruph Relaye, Spark Gap
Protectors, Colls Ibduectance. Repeating, Retardatioh,
BWITCHBOARDS: P.O. Mabile type AD-1240 (3-6.9),
Unlversal (all in-line. Magneto 10-Hne.
FIELD TELEPHONES: Types EE-8, D, F and L.
CARRIER TERMINALS AND REPEATERS: 1+41.
144, 8peech & Duplex, Apparatus 2/4 Tone No. 5.
Diversity Combining Units and epares of all types.
LOW POWER RADIO STATIONS
(Ground use)
COLLINS 18Q SERIES 1} to 12 Mc/s. BRF ou'.put
.25 watta. Power units for 12 v., 24 v., l].ﬁ v. D.C. and
115 v, and 230 v, A.C. Spare Antennse
WIRELESS SET No. 19: 2-8 Mcys and 236 Mecjs, ali
anclilary equipment and R.F. Amplifiers No. 2, Mk, 2.
WIRELESS SET No. 31: Manpock Walkie-Talkie
40-48 Mecfs i
WIRELESS SET No. 62; Lightweight Communication
Bet 1§-10 Mc/e
WIRELESS SET Ne. 88: Manpack or Truck Walkie-
Talkie 40/42 Mcfs, 4 mnnel
SCR~198 40-75 watt outs Radio Statl
LOW POWER RADIO STA‘I’IONS,—-
Airborne use)
SCR-322 4-Chanuel 100/156 Mc/& complete with all
operating and test eguipment.
REBECCA DISTANCE MEASURING EQVIPMENT

- Mk, VI,
STRIX fype 100124 Mcfe 116185 Mefs., 124-156

Mefs.

RADIO COMPASS SOR-289G, All anclilarfes and
spates stocked {n large gquantities.

COMPONENTE: Capacitors, variable and fived up to
2 mid. at 10,000 volts: Transformers, Heavy Duty,
Rectfier various, Carbon es, Magsitp Hunters,
Ball-racee, Potentiometers Test Meters.
TRANSMITTERS Redifon Tvpe GI12T—Output 2

MAGNETIC RECORDERS

for
AUDIO, INDUSTRIAL & SCIENTIFIC
APPLICATIONS

LEEVERS - RICH EQUIPMENT LTD.

EUSton (01

788 Hampitead A4, London, N.W. I

Instrumentation at its best . . .

SIFAM ELECTRICAL INSTRUHENT €0. I.TD
LEIGH COURT - TORQUAY -

Telephone 4547/8

QRIGHTON TERRACE . LONDON, SN
‘Phonae: BRIxton 4961

EASCO ELECTRICAL
(HOLDINGS! LT

SOUND Gavcions

Jung, 1959

BUILD YOUR OWN

MAYKIT

TRANSISTORISED

CAR RADIO

@ HYBRID DESIGN-S 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 chassm assembly, filter box,
output stage including elliptical loud-
speaker and detailed instructions.
Service facilities available.

Can b?‘:uilt £13. 10 .0 pluss-pap

Cash with order
or write for BUY-AS-YOU-BUILD details

Dept. 0, MAYRA ELECTRONICS LTD.

118 Brighton Rd., Purley. Tel.: Bywood 1263

ELECTRICAL
MEASURING
INSTRUMENTS
REPAIRED

L. Conszidevabls reductions 8 Urgent orlers given
in your overheads’ priorily atlention’

2. Prompt and 4. of eatisfae-
Service! tiond

We specialise in the tepair of all types and makes of
v A Mier t Muiti

Test Meters, Eleotrical Thermometers, ate,

As contractors to the Ministry of Bapply, General
Prat Office and other Government Departments, we
are the teading Electrical Instrument BRepatrers ip
the Indastry. No enquiry is too big ar too emall.
For prompt estimate and epeedy delivery send defee-
-tive lnstrament by registered post,or writeto Dept. WW

L. GLASER & CO., LTD,,

96-100 Alderszate St,, London, E.0.1. Tel. MON 6822

A.K.&L.G.SMITHLTD.

CONSULTANTS & AGENTS

For the Sule Licensing and Exploftation
of Patents and inventfons.

38 Nunhesd Lane, Peckham, London, 8.E.15
Tetephone; NEW Cross 7325

kilowatts C.W, 500 watts phoue F
100 Kefs to 1.200 Kc/s in 4 bands. Operates from 280
volts 50 cycles supr' V.F. 0 amd crystal control with
switch sel, Bpnt Fre h Air Ministry
Type 1'1509—ompuv. 300 watte Al, A2 and A3, Fre-
quency coverage 1,500 Kof/a to 20, 000 Ko/s. Operates
from 230 volts. 50 cycles supply.
LTD.

R. GILFILLAN & CO.
National Provincial Bank Chambers
29 South Street, Worthing, Sussex.

Te .: Worthing 8719 and 30181,

Cables :
—*GIL WORTHING "

ELEGTRONIC ENGINEERS

Aptgllmtmns are invited from Electronic Engiueers
experlence in the Deslgn and D:,velopmem ot
Electronic P Tast

also exist for Calibration Enginears. Thesn. are etaff
appolnbments and there are uwllun'. opportum'.lel
for ad . will be
invited to joln the Company’s Buperannuation and
Life Assurance Bcheme. licants please reply,
giving full details, to THE EMPLOYMENT MANAGER,

THE PLESSEY COMPANY LIMITED,

. Codes:
YBENTLEY’S 2nd* e

VICARAGE LANE, ILFORD, BSSEX.

RADIO &ELECTRONIC
ENGINEERS

The MORSE CODE is stll, and
always will be. the basic Code for
individual Slgnall.ing, whether on
visual or telecommunication circuits.
So add this simple and interesting sub-
ject to your qualifications. Apart from
the pleasure derived from this extra
knowledge, it counts for much when a
step uptheladderis under consideration.
Write for the CANDLER BOOK OF
FACTS and sae for yourself how fascm-
aning the Ci of
the Morse Code wvl’ prove,

CANDLER SYSTEM CO.

(56W) o2b ABINGDON ROAOD, LONDON, W.8
Candfer System Co., Denvar,  Colorado, US.A
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TYPE AN/PRC-6

tion and indirectly controlled during transmission,

R.F. Power Output: .25 watts.
Aerial: Whip (20in. to 30in.).

U.S.A. DYNAMOTORS manufactured H.R.O. SENIOR RECEIVERS
by EICOR. lnput 12v., output 400 v. at
180 ma. Size 7 x
4 x 44in. Brand
new 45/a,

Same as above,
output 250 v. at

Total frequency cov-
erage is 50 Kefs-30
Mc/fs, obtained by
inserting coil sets of
which 4 sets are

A e a e o et ar e oo a oo o e g o o ot o o o o o o o o e o o o o o o o

100 ma. Size W supplied w;th every
! : | receiver. Incorpor-
ga/: g ; gi';lé ates 9 valves, 2 R.F,,

2 LF. and 2 audio
amplifiers,  Crystal
gate  with crystal

5 on each,
) 12 VOLTS 10 WATT AMPLIFIER,
’ Comp'lete with internal dynamo:pr. TR & e lar:
ARl SR e iable selectivity. Effective tuning scafe of 12 feet. R.F.
) mike and gram inputs, speaker oucputs, . A
. and L.F. gain controls. Signal strength meter. B.F.O.
tone and volume conerols. Size 124 x o itch ) th m
6} x 8in. Sprung mounted. ONLY | on/off and pitch control, = H.T. and *'S** meter onfoff
) £8/10/-. Carr. 10/-. switch. Phone jack and loudspeaker terminals, Black,
PYE i0in. EXTN. SPEAKER. 3Q | crackle cabinet. 17iin. x 9in. x 12in. deep. Fully tested
1’ in magnificent oak cabinet. Complete | 2nd guaranteed. Complote with 110 volt or 6 volt (state
Q with 36it. lead and plug. ldeal for Hi-Fi RO neferiald nomgr, pack.
" and stereo. Brand new, 45/-. Carr. 5/-, CRIIEYE 5, , e % SR eee oo €16/19/6. Carr, 2076,
TEST SET 6/APN. Used for alignment :
(’ and calibration of Altimeters. Hasinternal PORTABLE TRANS/RECEIVER No. |8
{ vibrator supply. Audio Generator 60- . .
) 1,200 c/cles, cavity cuned wavemeter 400- A self-contained Transmitter/Receiver Y £
) 460 Mcfs. Complete with 6 valves, | mA, | for Telephone and C.W. Range
€ Meter and all cables. A very fineinstru- | 2pprox. 10 miles. Frequency 6-9 Mc/s.
‘D ment. ONLY 40/-, Carr. 10/-. (50-33.3 metres). Valve line-up:
y AERIAL VARIOMETERS. These | 3 ARP-12,1 AR-8, | ATP4. Complete
€ magnificent instruments will enable you | with aerial, H.T. and L.T. meter.
) to receive maximum signal strength on all | Weight 20 Ib., size 8 x 10 x 17in,
d Short Wave receivers. Precision cali- | Complete with microphone, head-

PO P OO OOV VOO OO VOOV VOOV VOO VOOV T OO OV IOV OOV OO IOrN
g

¢

) brated control. Complete with connec- | phones, morse key, aerial, circuit
) tion detail, 12/6. P. & P. 2/6. and instruction book. FOR ONLY
A GEIGER 70fs, carr. 10/-.
4 COUNTERS
designed to detect WIRELESS SET No. 19 Mk. 1)
ations in gamma This famous Trans-

mitter-Receiver incor-
orates ‘‘A" Set—
q’XIRX covering 2-8
Mc/s. (37.5-150 mecres)
"B Set—VHF TX
RX covering 230-2:

Mefs. (1.2-1.3 metres)
and intercom. ampli-

{ ray Intensity, i.e.,
emissions of radio-
active potassium,
°~ minute traces of
J uranium and thor-
fum, etc., In ordinary
soll and rock. The
reaings being measured

The Handie 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 setis adjustable to operate onany | of 43 channels with 200 Kc¢/s.
separation. The PRC-6 is directly crystal controlled during recep-

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 microphonae is in the proper position for talking. /i
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 14}in, high x 4jin. depth x
44in. length. Weight 31 Ib. less batteries, 6} Ib. approx. with

batteries.
Technical Details
Transmitter: Receiver:
Frequency range: 47 to 55.4 Mo/s. Frequency Range: 47 to 53.4 Mefs.
(43 channels). X (43 channels).
Transmitter Type: Master oscillator, Recefver Type: Superhetrodyne.
power amplifier, Type ol Signal Receiver; F.M. Voioca,
Type of Biznal: Voice, Number of Valves: Nine.
Distance Ranee: 1 mile, LF, Frequency: 4.3 Mo/s.
Type of Modulator: Frequenoy. Method of Tuning: One ochannel
Number of Valves: Four. pre-set to orystal, R ﬁ‘-
Fower Input: 1.6 volts, 46 voits and Power Input: 1.5 volts and 45 volts. e
080 voits. Power Supply: Internal dry baftery,

Power Supply: Internal dry battery. P AlR

on 2 50 micro-amp. meter, working fler. Complete with
bactery life is approx. 2.000 hours. | I5 valves 500 micro-amx check and tuning merer; circuits
Instrument housed in tough plastic case, | 2nd instruction book (Amerlcan manufacture). in magni-
9 hermetically sealed. Al components | flicent condition, 65/-, carr. 15/-.

1.5.C. Tech. C. approved. Size 8f x 8 x | COMPLETE - STATION comprising Transmitter/Receiver
) 3iin., weight 641b. Supplied with canvas | 2-8 Mc/s. 12 v. supply unit, Aerial, Variometer, controf box,
) carrying case. Fully guasranteed. £3/10/-, | headphones, microphone and all leads, circuit and instruction
) P. & P. 7/6. book L e s b e e £9. Carr. 20/,

4
)
4
)
)
)
)
)
4
)
)

fully illus.
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Callers: 87 TOTTENHAM
Mail orders: (DEPT. W.) 32a, COPTIC STREET,
LONDON, W.C.|
Telephone: MUSeum 9607
WOT ! You don’t own a Relda catalague! It’s terrific and

NN NN IS

POWER SUPPLY UNIT No. S
Contains Hand Gen-
erator giving 6 v.
output with over-
load cut-out, ideal
to boost a flat car
battery; 6 volt Vi-
brator Pack giving
3 voits and 150 volts
with output leads,
lugs, ete., for Army
8 and I8 sats;
battery box for three
2 v. aceumulators.
Thereis a fully portable and multi-purpose 4
power supply wunit. 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., 12A6 harm,
ampl. 832 harm, ampl. and driver, and
832 R.F. output plate—modulated by ¢
P-P 12A6s which are transformer coupled
to 657 speech amp. Supplied with
circuits and operating gen. Only 25/-.
P. & P. 5/-.
PORTABLE 6 V. ACCUMULATORS. ¢
Brand new fully portable 6 v. 40 AH. ‘
accumulators complete In steel carrying Y
case with handle and output terminal. 4
Size 10in. high by 9in. wide by 5in. deep. ¢
ONLY 45/-. Carr. 7/6. ¢
¢

PP PP PP PO P O PO PO O OO OOV OO PO OO OWN

P o~ o
NN NI NI NI NI NI NI NI NI NI TSN NN NN NSNS

PN

S

HI-FI HEADPHONES. Uses high- )
quality permanent magnetic speakers )
with - regular voice coil. The padded ¢
chamois ear-muffs give correct spacing b
for optimum acoustic load, giying finest 3
music and voice reproduction. Each ynic
has a built-in Hi-FI 50t) crams. total
10002. Only 25/~. P. & P. /6,
RECTIFIER BARGAINS. Mains ¢
(doublér) 300 volts per section at 120
M.A. 5/- each. P.P. 16, Two (full wave) §
for 8/-, P.P. 2/-.

CONTROL BOX B.C. 602. Complete
push-button control box. 4 position and
on/off, with diral coloured Indicator for ¢
instantchanne ikt
check, in black ;
crackie case,
5% x 3% x 1}in,
Bargain price,
5/- ea., P. & P. o
1f6. Two for
8-, P.&P. 2/6.

CT. RD, LONDON, W.i

PPN SATRTOIN
e oo oo oo e e o o o o o o o o o o

Only 113.
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ROTARY CONVERTORS. 24 v D.C. imput, 50 v.
A.C. output. 200 watts, in steel case, hattery and output
leads, switched and fused, spare fnses and brushes.
75/-. PP. 7/8.

AUTO TRANSFORMER for same,
507250 v 32/6. P.P. 5/8.
ROTARY CONVERTORS. 24 v, D.C. input, 230 v. A.C.
output, 185 watts, In beautifw wood case with 3-pin
output. Flush socket made by Lancashire-Crypto.
Abgolutely brand new. £7/15/-. P.P. 5/-.

ROTARY CONVERTORS. 24 v. D.C. tnput, 230 v. A.C.
output, 125 watts. Brand new. $£4/17/8. P.P. 7/6.
NIFE ALEALINE BATTERIES. 26 A.H. 1.2 v. per
%elll, 8[- each. Any voltage can be built up. 5-6 v., etc.

tapped 6 steps,

HAND MICROPHON'E MOVING COIL No. 13, 2} Dln-
meter with press thumb switch, brand new, 12/6

1/6. Imserts for same 4/6. P.P. 6d.

MOVING COIL HEADSET., No. 9, with Tannoy
Microphone, brand new, 12/8. P.P. 2/6:

TANNOY MICROPHONE. Brand new. 7/8. P.P. 1/-.
TELEPHONE Inserts balanced armature No. 5.
2/¢. P.P. 6d.

ROTARY TRANSFORMERS. 56 v. D.C. input 255 v.
D.C. output, 175 mA. Type 37, made by Hoover's.
Absolutely brand new. 17/8..P.P. 1/86.

AMPLIFIER PAT 8082, 24 v. D.C. 3-25L8GT valves,
Hoover Dynamotor, A.C. Motor Generator and a host
of other components. 35/=. Post 2/6.
CONDENSERS. * Pyranol * oli filled 10uF, 2,000 v.
D.O. (part of TX ET4336). 22/8 each. P.P. 2/6.
(8pecial price for quantities).

AERIAL VARIOMETERS for 19 Bet Mk. IL New
13/6. P.P. 1/6.

ANTENNA CURRENT INDICATORS. New 2in. Flush
American. 8/@. Post 6d.

CONTROL UNIT (American). Aluminium case 12in. x
6}in. x 3in. Hinged ild with 2}in. Flush 1 mA. Meter.
5 Micro and 2 Toggle switches, 4 1uF 600 v. D.C.
Aerovox condensers 2.4 Pole reiays and other com-
pouents. 22/6. P.P. 3/6.

CONTROL BOX (American). Fitted 2in. 1 mA. meter,
2 Toggle switches and other components Only 12/6.
Poat 1j-.

HEADPHONES, Ericson High Resistance 4,000 ohms.
New. 15/6. P.P. 1/-

HEAD AND BREAST SETS.
with breast set Microphone. Complete in wood case.
10/6. P.P. 1/-. Headphones separate. 7/, Mlcro-
phore. 2f8. P.P.on both 9d  All new.

FM TUNER., Miniature [F Strip 9.72 Mc/s 6 valves.
3 EFYl, 2 EF92, 1 EB91. Conversion details “ P.W.”
May, 1957 As pew. 35/-. P.P. 2j-.
%PEAKIEBS. PM. 6in, brand new, round, 10/6.

DLR 5 Headphones

CRO3S POINT METERS, with 2 100 Microamp move-
ments Brand new 10/6. P.P. 9/-.

LEACH (American) SOLENOID CONTACTOR, 12 v.,
Type 5088 NKE, Siiver contacts. New. 25/-. P.P.1/..

LONDEX RELAYS, 24 v. D.C, 2 Pols, 2 make. 4/6.
P.P. 9d.

WHIP AERIALS.
rfage 1/6,
AIRCRAFT GENERATORS, KX, 02, HX?2, eto. avalli-
able, your enquiries tnvited.

3-41t, push in sections, 9/6, Car-

TERM3. C.W.0. or approved monthly account.

A. J. THOMPSON

“EILING LODGE,”
CODICOTE, HERTS.

Telephohe: CODICOTE 242

TELETRON Miniature Transistor

Superhet coil kit (as ilustrated) 42/=

THE “ZEPHYR® (W) 200/250 volts.
SHADED POLE MOTOR

Precision built, 2.600 R.P.M.

25 watts. 24n. wide (over

fxing lugs). 23in, iong. 8haft

extension }in. Die-cast rotor.

Sturdy and SILENT. Ground

and polished spindie (5/32in.

diam.).

Buitabie for Fans, Extractors,

Fan Heaters, Projector cool-

ing, cupboard airing and all

purposeg where reliability,

silence and freedom from

radio and T.V., interference

15 essential. N ﬂ. ,i)

. £ A Y

Price 37/6 &35, s ®
ACCESSORIES

Bakelite 1an, 8in. diam. '7/@. Metal ‘an, 4in. diam. 5/=

THE BESTFREND ELECTRICAL C0., LTD.
BANSTEAD, SURREY

F.H.P. motor manuiacturers or 30 years
Quantily enquiries invtted

V4

—PRECISION SHEET METALWORK—

We specialise n manufacturing of
Chassis in all metals, large or smal!
quantities to your own specifications

V. W. BEAMISH

Shardeloes Garage. Sharde.oes Rd., New Crost
Loneon, S.E.14

Telephone: TIDeway 4795

Jung, 1959

Yo ororssrrorosrsosss)]

“DIPLOMA " HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord
76
Ideal for CRYSTAL SETS
The ‘TYANA' Standard Soldering Iron

—c—r—,

@ Adjustable Bit.
@ Weight approx. 40z
@ Heating time 3 min.
@® 40 Watt economy
Consumption.
@ Standard Voltage Ranges.
16/9

Replacement Elements and Bits
available.
KENROY LIMITED
152/297 UPPER ST ISLINGTON
LON N.1
Telephone: CANonburv 4905-4663

oo oo

always
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GILSON TRANSFORMERS

are used in high rellability recording
equipment by film studios and the B.B.C
Enquiries for prototypes and production
runs are invited from electronic equipment

makers.
R. F. GILSON LTD. .{'%s.. 5695

St. George’s Works, St. George’s Road, Wimbledon, §,W.19

FERROGRAPH RECORDERS

Tandberg Stereo, Harting, etc.
Personal Recordings,
Tape to Tape/Disc Service

GRIFFITHS EANSEN (Recordings) LTD.

24/25 Foley Street, London, W.I
—— MUSeum 2771

ENGINEERS!

halever s0w age O1 experience, you mus!  read
“ENGI’NEERING 0PPOB’I‘UNITXE§ Ful detaily
of the easiest way to pass A.M.L.Mech.E., A.M.LC.E
0. & G (Electrical. etc.), Gensral Cert. ete.
“NO PASS—NO FEE"
terms and detalls of
Courses in all branches
of Englneerlng—
Mechanical, Electrical,
Civil, Anto, Aero,
Radio, ete., Building,
If you're earning

e

144 PAGES
ree

OPPORTUNI-
: TIES” today—FREE

LOCKWOOD

ENCLOSURES
Used by every Broadecasting &

Television Authority in the

British Isles and Eire

for High Quality Monitoring.
LOCKWOOD & CO. (Woodworkers) LTD.

LOWLANDS NOAD. HARROW. MIDDX.
S The finest method
for cleaning records

Already over 200,000 enthusiastic users

“Dust Bug”

THE

470 ke/s. L.F. Transformers and Qsc. coil in screen-
ing cans # xjin. dia. Dual wave Ferrite rod aerial
5} x +in. dia. For the TRANSIDYNE printed
circult s/het.

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.
ard Xaal diode coils, etc. 9d. stamps for complete
lists and circuits.

AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

Price reduced to 17/6 (plus 5/10 purchase tax)

from your focal dealer or

CECIL E. WATTS LTD.

The TELETRON Co. Ltd.

112B, Station Rd., Chingford, London, E.4
SiL 0836

O U

and B (Sound R ding and Repr

Darby House, SUNBURY-on-THAMES, MIDDX

= —————

A full specification I7° 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.
GT. YARMOUTH, NORFOLK

T
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USE YOUR KNOWLEDGE IN A WORTHWHILE JOB

VACANGIES Up to £25 tax-free Bonus plus
FOR y y
first-rate wages for two weeks of your time
LINEMEN
DRIVERS Amz: you in a skilled trade? Then you can  as yourself. Don’t miss this chance! Send off
DISPATCH probably add a tidy sum to your income the coupon now to: H.Q. A.E.R. (R. Sigs.)
RIDERS | by joining the Army Emergency Reserve. Blacon Camp, Chester,
DRAUGHTSMEN For one thing, you get pay and allowances at
DRIVER full Regular Army rates whilst in camp. And i FeET TSGR ERRS LR
ELECTRICIANS the more your skill’s worth in civilian work, | Please send e Gy .t
me—i —tne tiusira-
RADIO the higher your Army rank and pay. Better | ted booklet telling all about the Army Emergency
MECHANICS still, you also get £9-£25 bonus tax-free. EERGTE,
TECHNICAL For this you just spend 14 days a year at a
STOREMEN NAME
camp, working oh your own speclality. And
TELEGRAPH money’s not the onl fit t from that.
MECHANICS % ney’s not the only profit you get from $ ol
OPERATORS ou get a grand refresher course, giving youa
. lot of new ideas, and putting you right tn touch
n with the latest Army developments. And you
THE ROYAL get a welcome break from the usual routine,
SIGNALS with sports, games and a great social life. For e
theplaceisfull of peoplewith thesameinterests (WRIAEL)

Training in Radio
and Television Servicing

The Pembridge College of Electronics provides a full-time 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 sth January, 1960.

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. P11

THE PEMBRIDGE COLLEGE OF ELECTRONICS

34a Hereford Road . London, W.2. . Telephone: BAYswater 9117

rcly
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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 comtrol
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)

radar equipment.

FERRANTI LTD.
MANCHESTER

has vacancies in the

COMPUTER DEPARTMENT
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
applicants will have the
opportunity, if they so desire, to be considered for periods of
service in this capacity on Ferranti Comcruters installed in many
countries abroad.
The above appointments will carry salaries fully commensurate
with qualifications and experience.
Staff Pension Scheme and an Instalment Assurance Scheme.
Application is by form obtainable from:
T.J. Lunt, Staff Manager, FERRANTI LYD., HOLLINWOOD, LANCS.
Please quote ref.: KLS.

Successful

The Company operates a

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-
ton available. Saturday morning
interviews by appointment.

Apply giving full details to

Personnel Department (CE21),
E.M.l. Ltd., Hayes, Middx.

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
of Electronics, including 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,
cfo ¢ 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.

DECCA RADAR LIMITED
TECKNICAL IRSTRUCTOR

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.l.

Hawker Siddeley il

Apply 10:—

A. V. ROE & COMPANY LIMITED,
CHERTSEY RESEARCH AND DEYVELOPMENT 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 clec-
tronic instruments and electronic components,

A. V. ROE & CO. LTD.,, HANWORTH LANE, CHERTSEY, SURREY.
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Due to continuing expansion at Brentford the
Sperry Gyroscope Company has created a sepdrate
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 toi—

The Personnel Manager,
Sperry Gyroscope Co. Ltd.,
Great West Road,
Brentford, Middx.

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 electronic field. including Telecom-
munication, Guided Weapons and Nucleonics. Considerable
personal responsibility and treedom is given, and there are no
set rules regarding the number of people engaged on a project.
the allocation of proiect Jeaders, etc.

QUALIFICATIONS: The ability to design equipment and
aggressively progress a project through to the s.age where 2
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 techmiques,
while Junior cn¥ineers 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 a.¢ 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.

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.

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, althou;
applicant should be capable of appreciating
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),

QQ{EP DE HAVILLAND PROPELLERS,
PRO&%ERS

the
da-

LIMITED, Hatfield, Herts.
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UNITED KINGBSM ATOMIC ENERGY AUTHORITY
~ INBUSTRIAL GROUP
INSTRUMENT MECHANICS

Windscale and Calder Works, the Experimental Reactor Establishment at
Dounreay and Chapelcross Works require expenenced men with
knowledge of electronic equipment and/or mdusmal 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
.duri;g 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, Dumfrlesshn'e,
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.
Inidative 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 &gm of exper-
ience, quali present sal-
ary level, to Box I\io 3024 cfo.
‘“ WIRELESS WORLD.”

Young Electronic Engineer required
to head newly formed Electronics Section
of Research & Development Division of
maijor scientific instrument manufacturer.
Originality and versatility essential. Know-

ledge of small electro-mechanisms desir-

able. Permanent, pensionable post with
prospects. Box No. 3330 cf/o “Wireless
World.”

CONSULTIRG  ENGINEERS
Require a

CHARTERED ELECTRICAL
ENGINEER

With comprehensive experience in the
Design and Operavion of;

" RADIO TELE-
COMMUNICATION SYSTEMS

Applicants must be Corporate Mom.-
bers of The Institution of Electrical
Engineers and preferably have a
Degree in Electrical Engineering.
Salary aoccording vo 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.

1
PROPZLLERS

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
HNC 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
(Ref. 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
Jjob done” using imagination, hard
work, and individual initiative.

splendid future in this expanding
organisation.

Write or telephone :
M.P.E. (Finchley) Ltd.

Dollis Mews, Dollis Park
London, N.3

For this type of man there is a

Tel: FINchley 8104/3783

NEW BOOKS ON
RADIO & TELEVISION

The A.R.RL Radio Amatecurs
Handbook

1959. Postage /9 ...... 32/6
Radio Circuits by Miller, 4th edition.
Possage If- ..... IR0 o000 08D weeeees 15[~
Principles of Transistor Circuits by
Amos. .Postage Y- .o.oooiieiiiiiinl 214~
Jason F.M. Tuners Manual by Blun-
dell. Postage 6d.......cccceennereniennn.., 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 I/> ... 14/6
R.S.G.B. Amateur Radio Call Book
1959. Postage 6d. .....c.ccocvveiinninnnn 3/6
T.V. Servicing by Patchett, Vol. 4.
Postage 6d. ...cceccciiiiciiiniiriieiiioiians 7/6
Radio Controlled Modeis by Camm.
Postage }/- ..o.iiiiiiiiiaes 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)
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TRAINING TO BE

COMPUTER ENGINEERS

Young men-with G.C.E. ““A” level
in Physics and Mathematics (or
equivalent) are offered training to
become Electronic Computer Engin-
eers in one of the Maintenance teams
of a young and rapidly expanding
organization. This is an excellent
opportunity, for men between 18
and 25, to train from scratch to
reach positions of responsibility in
a rapidly expanding field. 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.

\TANNOY~

SOUND EQUIPMENTY

Tells you what’s going on clearly

WEST NORWOOD * $.£27
Velephone: GIPsy Hill |31 (7 lines)

AUDIO EQUIPMENT

LEAK, QUAD, EMI, GRUNDIG, COLLARO,
GARRARD, GEC, GOODMANS, W8, ETC.

PROMPT AND EFFICIENT
MAIL ORDER SERVICE

3d. stamp for lists.

C. V. NASH,

MERE, WARMINSTER, WILTS.:

- JIG SAW ATTACHMENT. Fits any popular electric

CUTTING SQUARE HOLE3?

This new attachment will cut any shape quickly—
fits any drii, electric or hand type. Invaluable for
panel and baseboard cut-outs. Only 4/9, post free.

drill, supplied complete with blades for wood, metal,

plastics, etc., a precision British engineering job.

40/-, post l/ii. Set of 8 wood bite }in. to ,ln. with

iin. shank, in fitted tool case, 7/6. Post 1/-.
K.E.P. PRODUCTS LTD.

ASHMEAD WORKS, ASHMEAD ROAD, LONDON,

$.E.8. - Prompt postal despatch—callers welcomed.

TECHNICAL AUTHORS

are required by MARCONTI'S at the following works:—

ST. ALBANS. To work In the Technical Literature (Tele-

communications) Section. Applicants should have slectrical

engineering qualifications and some specialised kmowledge,
which might be in the design or development of electronic
equipment.

OHELMSFORD. To work on the preparation of hand-

books on vision and sound transmitters and studio egnipment

and also on Radar subjects, including aerial tuning gear,
displays systems, etc.

The duties are varied and interesting and the posts provide
rmanent and peusionable positions in a well established
ompany.

Apply giving full details and quoting reference

WW2970C to Dept. C.P.S., Narconi House,

336-7 Strand, London, W.C.2,

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.

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 radiatio
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.

BRADFORD INSTITUTE OF TECHNOLOGY

Principal: E. Gy Edwards, Ph.Ds; B'Se.;s FRIC.

Applications are invited for the post of Technician in the
Electrical Engin: Laborataries. .

‘The principal dutles of the person a%%ointed 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 pre 7 possess a Final Certificate of the
City of Guilds of London In: e in appropriate subjects or
an Ordinary National Certificate or other suitable quahfiemons
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. .

particulars and forms of application may be obtained
‘f_ro:dm']the Registrar, Bradford Institute of Technology, Brad-

W. H. LEATHEM
Clerk to the Governors
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Z. &

I. AERO SERVICES

14, South Wharf Road, London,

Telephone : AMBassador 0151/2

RETAIL BRANCH :

Cables :
A.R.B. Approved Stockists
85, TOTTENHAM COURT ROAD,

LTD,,

W.2
ZAERO, LONDON

LONDON, W.I.

BOONTON MODEL 84 * STANDARD **
SIGNAL GENERATOR
Frequency Range: 300-1,000 Mc/s.
Calibration.
Accuracy: 0.5%.
Output Level:
variable,
Intermal Modulation:—
Sinewave—30% Max.
2,500 cfs.
Pulse—1| to 50usec. width, delay variable from
0 to 50usec., p.r.r. 60 to 100,000 c/fs.
Output Impedance—50 ohms,
Percentage Modulation Meter.
PRICE, in as new condition, tested before
despatch and fully guaranteed ...... 220 0
Packing and carriage £2 0 0

APR-4 RECEIVERS
Frequency Range 38-1,000 Mcfs.; complete
equipment consists of three tuning units cover-
ing the whole range, and I.F./A.F. Section. Five
I.F. Stages, B.F.Q., two Video Stages. Audioand
Video output.
A.F. Output Impedance 8,000 and 600 ohms;
Video output 1.5 V. into 70 ‘ohms. Intermediate
frequency 30 Mcfs.; |.F. Bandwidth 4 Mc/s. and
0.6 Mc/s. I.F, in 90 db.; Audic and Video
Response 100 ¢fs. to 2 Mc/s.; L.F. Sensitivity
approx. 25 to 30 microvolts. Power supplies
115 v. A.C.
Provision for Automatic Scanning.
PRICE, fully overhauled and guaranteed, com-
plete with three R.F. Tuning Units £260 0 0
Ditto, complete with model R.D. Panoramic
Adaptor o
Packing and carrnage £2 0 0

' FREQUENCY METERS
BC-221, Crystal controlled, 125 ke/s to 20 Mc/s.
TS-175, Crystal controlled 80 to 1,000 Mc/s.
LR-1 Substandard Frequency Meter and Crystal
Calibrator. Range 160 kefs to 60 Mc/s and 0 to
5,500 c¢fs; Interpolation accuracy approx.
0. OI% or better.
Crystal Check Points accuracy 0.001%,.

Details and prices on application.

Direct
0.1uV.-100 mV, continuously

at 400, 1,000 and

Only small quantity available 1
LAVOIE MODEL 105SM (Ts-127/V)
ABSORPTION FREQUENCY METER

Frequency Range
375 to 725 Mcfs
Accuracy + |
Mefs. Microam-
#l meter Reson-
ance 200 micro-
amps
Indicator
Switch for select-
ing operating
times up to 15
min, Power sup-
plies: dry batter-
tes 45 and
1.5 V. Valves:
957, 1S5, 354

PRICE £9 19 6
(P.P."15/-)

VARIACS
Variable auto-transformers, made by General

Electric type 100R, or equlvatent * Powerstat '’
made by Superior Electrfc Co. Rating 2kVA.
Itage 230 Output Voltage 0 to

|nfut

V. Max,current 9 Amps. New and guaran-
teedh, PP 12/6...... etstenimaress G150 0
General Radio Variabla Auto-transformers
model 200CU. Rating 0.86 kVA, Input Voltage

115 V. Output Vol:aif 0 to 135 V. Rated
Current 5 Amps ew and guaranteed;
PIRITIO) [azs: .00 PIFVOIPROSY £ 3 I ]

TWIN PEN SWITCHBOARD
PATTERN RECORDING MILLI-
AMMETER

(made by Evershed &
Vignoles)
Sensitivity: 5 mA. D.C.
amping: Oil Dashpot.
Chart width: 6in. Chart
drive: Electric motor,
0 -v. AC. Chart
Speed: iin. 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... £65 0 0O

Packing & carr. £1.

This model can also be supplied for | mA Range
at an extra charge of..................... £5 0 O

12-PEN TIME RECORDER

Portable |2-channel instru-
ment for simultaneous re-
cording of I} events with
time marks provided by
I2th 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 ............... £30 0 O

EVERSHED

EVERSHED TRIPLE PEN RECORDING
MILLIAMMETER AND MAGSLIP TESTER

The Recorder consists principally of three
M.C. 6-0-6 mA. F.$.D. Centre Zero movements,
supplied through phase sensitive valve rectifiers,
which will accept magslip signals at 50, 60,
400 and 1,000 c¢fs. Adjustable sensitivity and
damping. Chart drive 230 V. A.C, Chart speed
| inch per minute. Provision for Teledeltos
recording. Approx. 10 V., R.M.S. F.5.D. when
fed through the rectifiers.
PRICE, unused and complete with accessories
£135 0 0
Packing and carriage £2 0 0

COMMUNICATION RECEIVERS

Overhauled and aligned to Labaratory
Standard

MARCONI CR-100, 60 kefs to 30 Mc/s £42 ©
MARCONI CR-100/2 (with noise
i ey R i i« 0o o 45
R.C.A. AR-88D, 535 ke/s to 32 Mc/s £85
HALLICRAFTER S-27, 28-143 Mc/fs... £60
R-1359, 130-520 Mc/s .. £90
R-1294, 500.3,000 Mc/s..
R-1619, 1,250-5,000 Mc/s .
AN/APR 5, 1,250-6,000 Mcfs .
Further details on application,

™

-]

wn
-X-2-T-3-X-1-)
o0oocoocoo o

INSULATION TESTERS
SERIES 2 EVERSHED MEGGER, [,000 V.,
200 meégohms, brand new amd gg:sranéug

P.P. 7/6.

THIS MONTH’S SPECIAL OFFER
Valid for chirty days only. Past free:
RECORD "MINOR" 500 V. INBULA-
TION TESTERS, in leather cases £7 10 0
EVERSHED SERIES 2 MEGGERS, 500 volts,
In teather cases .....cociareiveernnsccanss £13 0 0

INSULATION TEST SET TYPE CT-9
Maximum voltage 40 kY. Trip circuit adjustable
to trip at any leakage current between | and
250 uV. Power Supplies 100-150 V. and 200-
250 V. Mains.

PRICE, completa and in perfect cond. £90 0 0
Packing and carriage £ 10 o

MARCONI T.F-94é F.M. DEVYIATION
Frequency range: 2.5 to 100 Mc/s.; Deviation
range: 5, 25 and 75 k-/s. Minimum’ input:

55 mVY. Input impedance 75 ohms. Power
supplies 100/150 and 200/250 V. ...... £95 0 0
Carrlage and packing .....cccooeciieese €1 0 0

POWER UNIT, TYPE 234

A.C. mains operation 230 V.; ; output may be
tagped at 180 to 270 V. D.C. at 80 mA. LT—-

V. at 4 amps. Brand new £219 6
Packing and carriage ...............oo. |° 0
Ditto complete with built-in  6V6 output
ztage suitable for R-1155 and R-1132 Receivers
4.

14 V. DYNAMOTORS. Output 250 v.
50 mA., for Command Receivers, Suitable for
running a radio set or a shaver from car
battery...cooevieiiiiiiinninns . £115 0
Packing and postage . e 206

ANTENNA RELAY UNITS
For Command Transmitters.
Contain expanded scale 20 mV. F.5.D. meter
2in. round flush mtd., Antenna Relay, Thermo-
couple and 50 pF Antenna Series Condlegsea

29

Packing and postage ..........c.oee.n i

VALVES

All tested and guaranteed
VRS54, VR91—all at 1/-; 6H6, I/3; 956, 2C26—
all ac 1/9; 2X2, 2/-; 6C4, 9006, AC/HL VR65A,
all at 2/6; 616, 3/- 6AGS 3/6 6A3, l2|5GT
ARD 12, all at 4/-; I2AH7GT, 9001, AW3 SP61,
VRS6, all at 4/6; 615, 12A6, 125R7, 2051, EAC9I
P6l—all at S-' OD3/VRISO 6ACT, 6AJ7 6K7
6K7G, 6557, 6X5G, 128G7—all at 6/-; 5
6517, 6SL7GT 6SN7GT—all ac -3 5R4GY,
12C8—all at 1/6, 6AMS, 6L7—all ac 8/6; 2D21,
12/6; 12E1, QVO4-7, IS/-. N
Please add 2/- in £ for packing and postage.
Ptease write for full price list of valves covering
few hundred types.

MAINS TRANSFORMERS
Input 100-250 V.; Output 6.3 V., 0.6 A.,.63 V.

2.5 A., 275-0-275 V., 80 mA. P.P.2/- ... 17/6
Input2|0 250 V.; Output4V 3A,63V, 1A,
6.3 V., 3 A., 350-0-350, 75 mA. P.P. 2/ I2/6

Input 210-250 V.; Output 4V., 3A.: 6.3 V., .6 A.,
63 V., 3 A, V., 10 mA., 550-0-550 V.
75 mA. P.P. 46 ... . 42/6

LOUDSPEAKERS
All brand new and guaranteed
Mains Energised i—
6.5in., 68 ohms Field, 3.5 ohms Sp.

Sin., 3 ohms ..

8in., 3.5 chms

8in., 3 ohms, wit
7000/3

P.P. 3/- per speaker.

‘“yg*» SHAPED MAGNETS, 1,500 Gauss,
Pole Faces jin.x lin.; Gap lin.; Distance
between centres of poles 2tin. P.P. 1/6 10/6

BUZZERS, Model T Mk. |;
3 volts dry battery. P.P. 1/6

METERS
We have in stock a comprehenslve range of
zttramvely priced meters. Here are a few

lUO-O IOOuA. 3{in. Rd. FLM:C. ... 25/-
500-0-5001A, 3m Rd: FLM C., calibrated
50Z050 0\ Calos e e TR shBarialaglen o= R balo e
600-0-6001A, 2‘}m Rd Plug-ln Type,
calibrated scale, with Zero marks .is..e.
I mA. 3jiny Rd, FLLM&. Calibrated from 0
15/30/45 sisscsasevivermecteiosemenss vorane. een 25f=
D.C. Ammeters, with ﬂ:ted shunts, ranges
available 15, 20 and 40 amps. .. %6
P.P. 1/9 per meter,

BC-1066 TEST RECEIVERS, Range 150-
235 Mc/s., contain two tuned detector clrcuits
1D8GT), Amplifier (957) and Output Stage
957)./ Reguire 135 V. H.T. and Isg:l.wal;.
1-196 TEST OSCILLATOR.” Range 1%C-
235 Mcfs. Contain self-blocking oscillator (35¢),
tuned by 2 parallel line circuit. Pulse Repetition
rate is variable from 200-1,500 p;_r s’;acond

will operate off
4/6

un-

chsfearvens

Require 135 V. H.T. and 1.5 V. P. 5/«
£l 0

_All test equipment oRered ahove is thy servic_eq‘before despatch and guaranteed on six months from the qate of purchase.
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Wireless World Classified Advertisements

Rate 7/ for 8 lines or less and 3/6 for every additional
one or part thereol, average lines 8§ words. Box Numbers
2 words plus 1/-, (Address reples: Box 0000 cfo *“Wireless
World”? Dorset House, Stamford St., London, 8.E.1.) Trads
discount dotails_avallable on apptication. Press Day July
19569 isspe, Thursday, May th. No responsibility
aocepted for errors.

WARNING

Readers are warned that Government surplus
components and valves whjch 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

M/FM stereo chassis, 6w output, only £20.
B Bel Sound Products, Marlborough ?axéié

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND
R88-D with manual, in original packings,
exceilent condition; £50.—Lofthouse, 119

Priory Rd., Wilmslow, Cheshire. 18514
H Rx's etc., ARS8, CRI100. BRTA00.
G209, 8640, etc., etc., in tock.—R. T. & I.
Service, Ashville Old Halii, Ashville Rd., Lon-
don, E.l. Ley. 4986. (0053
TEST EQUIPMENT—SURPLUS AND
SECONDHAND
IGNAL generators, oscldoscopes, output
meters, valve voltmeters irequenc mecers,

multi-range meters, etc.

& 1. servlce. Ashvme
London, E.11. Ley

NEW COMPONENTS

OR sale, new and unused, to

in s
éld Saily enville Rd.
[0056

le switches

T600, batten lampholders 9, pointer
knobs K’75 (50 ot each), potentiometers type
M 2 megohm (25), precision resxstors 27 K ohm
(100), capacltors 100uF (25), 4 (25), recti-
fiers RM1 (25), also neon lam%s AMlOEG (250).
—Offers per lot %ny to G Products, 22,
Runnymead Ave., Bristol, 18500

GOMPONé.NTS~SURPLUS AND

DC/AC mains converter for radio, etc ., virtu-
ally unused; £6/6 (cost £12/12).—Write
to Town Clerk, Civic Swindon,

particulars. [

MAGSLIPS at low prices. fully guaranteed,

in Resolver No. (AP 10861), 50v,
50c/s, unused each in t /-, post_2/1;
large stocks of these and other types.—P. B,
Crawsha) 94, Pixmore Way, etchworth
Herts. el. 1851. foos

SAVE on repairs using our salvaged TV and
radio components, valves. tuhbes. rransfo-mers

T, line, frame, speaker), droppers, sliders,
pots. electrolytics, coils, etc., spares for thou-
sands of sets, all makes, all ages, many
unobtainable elsewhere at a fraction
/GEFBO, EF91,

flices, for
8495

TUBES: = 9in-
10in, projection, 30/-: 121n-14m £3/10. 17in
£5; all good picture tested, fitted free or
sent subject to 7 days money back guarantee:
for free nst or with enquiries, s.a.e, please—
gt Johnss Radio, 158, St. John’s Hill, 11,

NEW GRAMOPHONE AND SOUND
B EQUIPMENT

Unimixer, 3-
tssue, to
Tom us.—
[o131

UR June recommendation, a
way mixing unit, see p. 180 Ma
go with the tape recorder you buy
ound News.

LASGOW.—Recorders bought, sold,
changed. cameras, etc., exchanged
recorders or vice versa.—Victor Morrls,
Argyle St., Glaszow, C.2. [o

APE recorders: Ferrograph, Vortexion,
Brenell, Telefunken, Truvox, Reflecto-
% aph, and M.S.S.
E decks: Wearite, Brenell, Truvox, Brad-
Dulci-Harting, Amplifiers and , tuners:
Leak, Quad, Dynatron, and _Dulci.
Microphones: 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. reat Crosby 40120‘1

ROICA ' RECORDING STUDIOS (Est.
1949). —Recorders (stereo  as required)

by Ferrograph, series IV, etc., Brenell Mark V:
}mcket 3-way mixer, £3 posted; installations
or industry and the home. tape/disc. etc.:
tape recorder insurance.—Recorder House. Peei
St., Eccles anchester Eccles 1624. Director:
Thirlow Smith, A.R.M.C.M 10122 |

ex-
&
0201

UNDOUBTEDLY
THE BEST
but cost no more!

f@/ﬁ@@
High Fidelity

Output Transformers
3-100 Watts

P4076

Baxandall

5 watt Amplifier.
Price 36/-.

P4131

Mullard

10 watt Amplifier.
Price 60/-.

P5203

Mullard

20 watt Amplifier.
Price 95/-.

TD5874

X AFN ”

Stereo Amplifier.
Price 52/6.

Transformers specified
for Brimar 2/8P2 8 watt

Just

re l ease d Stereo Amplifier,
P4136 P4137
Mains Output
Transformer Transformer
Price 85/-  Price 52/6
Available for immediate delivery. |If

any difficulty please fill in coupon for
name of nearest stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Please send to address below name and ad- I
dress of my nearest Partridge stockist. Also
| hterature on standard range of transformers |

| i
IName e o 0 BRI o o O (06000 Ao corod

I !

i Address.........c.o...ooun e . B ]

.......................... l

............. 1

NEW GRAMOPHONE AND SOUND
EQUIPMENT

INE-VOX disc recording mechanisms for
L.P. or standard operation from 30gns.-
56gns,; also complete tape/dbc or direct chan-

peis from 50gns.-112g

DEMONSTRATIONS can be arranged fn Lon-
don.—~For full details write to K.T.S.,_ Ltd.,
" Coplow,” Park Rd., Braunton, N. Devon,
Callers by appointment onty (0210

GRAMOPHONE AND SOUND EQUIPMENT—
8u US AND SECONDH

L?O iram ust Egstmiree, h}suread5 tGezvg,/es
ne pe, - ;

EMI-strd 1, 200(t on strong PFerrospools, boxed,
25/-; Truvox Mark III %guaranteed) 16gns;
Ferrograph 3AN and dem, models occas.
also available.—Sound News, see p. 180 May
issue. {0184
trumpet-type speakers, mains 60w amplifier,
£20, nearest oifer; battery-operated 12v 15w

am Uﬂer. microphones and equlpinent, ete.:
also oscilloscope, va.lve volt meter; comp:ete
test equlpment.—Edm Main St., Miin-
thorpe, Westmorland. Tel Mnln 2210. (8497

COMPLETE recording equipment from micro-
phone to disc; comprising: 3 microphones
500f{t screened cable, Vortexion 4-channe
mixer, Ferrograph tape recorder, Connols~
seur vangroove 3-speed disc recorder, suction
pump, hot stylus equipment. amplifier, loud-
speaker Ophones tapes and discs, etc.; £3&%£

QUAD II Control Unit, new valves, £12/10;
Tmno 15in dual concentric, £27;" Axlom
150 arfedale 15in. £12/10; Midax 400
£7/10 ’i‘lebax £4/10; Goodmans 750/5000 X.O,
£4; or the above threc speakers with crossover
in ssndfilled Klipschorn corner enclosure, a
bargain, £55; Col ro transcription motor with
pickup, £13/10; R, three-speed motor with
Couaro studio mc up, £5.—Apply Hampstead

0214 or Box 3385. [8516

HE t.ape i{cingbscool’m
gllst AR

again with a new low-
1—7in L.P. l 800ft Agfa
& p. 1/6 5 in L.P. Agfa
st 5/-) 22/ & P. L.P. Agia
list 9/6), 5/6, p Sd also 7in L.P. by
Britlsh and Continental makers
at up to 30% tha list; 7in 1200&
Ferrotape XMOS llst 5/-), 25/~ 8( D.
1/6; second-hand la est Philips AGBIOBG (list
%Zéns) 49gns or terms: second- Grundig

%7sns 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., " Al\\ vays First For
Tape,” 132, Tottenham Court (corner of
Warren St.), London, W.1. Eus 6500 0320

various ieadin:

TAPE RECORDING, ETO.
RENDEZVOUS RECORDS offer compr
sive 78/LP tape to dis¢ recording facili
—Leaflet | from 19. Blackfrlars St.,
chester, 3. [

'APE to film . . . film to tape you

l6mm flm striped and recorded. —Edrlc
Films, Ltd., 34/36, Oak Tree End Way, Ger-
rards Cross, Bucks. (Tel. Gerrards Cross 2{908)

APE to dlsc recording: Microgroove LP trom
27/6, 78 r.p.m. from 11/-, also 45 r.p.m.;
48-hour service: s.a.e, for comprehens:ve leaflet
D. Marsh, * Der Sound Service,

lee Place, Moss Delph Lane, Aughton, Orms-
kirk, Lancs. Aughton GCreen 3102, 8133

TAPE/DISC/TAPE transfer, editing, copying.
l! quality and durability matter (espectallf
LP-s from your own tapes) consult
Britain s oldest ‘not cheapest) full-time trans-
fer service; dellvery 3-4 days.” At long last we
can insure your tape recorder, T.V. set, gramo-
phone, to cover replacement of all components
(lncludlng valves, tubes); unlimited service
calls, free annual check in every part of Britain,
state certlfied date of purchase for quotation.—
Sound News, 10, Clifiord St., London, W.1.
Reg, 2745, [0192

VALVES

VALVE cartons by return at keen prices; send
1/~ tor all samples and list.—J. & A. Box-
makers, 75a, Godwin St., Bradford, 1. (o172

hen-
ies

an-
168

VALVES WANTED

NEW valves wanted. any uantlty. best cash
price -by return.—Stan letts, 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
d., N.W.l. Tel. Euston 1636-7. {8494

ADIO and F.V. valves wanted for cash;

we purchase all types, large or small
quanmies, please give all details, includmg
gr ice requ ired ip first letter, or lot under
0 may be sent in for our valuation. —Walton s
Wirelss Stores, 46, 47, 48 and 49, Staﬁord
St., Wolverhampton. [o102
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SOLDERING
EQUIPMENT
BY

REGD, TRADE MARK

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

o Comprehensive range
Robust and Reliable
Light weight
Rapid heating
Bif sizes 3/32in. to 3/8in
‘PERMABIT’ or Copper
bits
o All voltage ranges 6/7v.
to 230/250v.
o Prices from 19/6
llustrated is the 25w
3/16in replaceable bit
mode! with safety
shield.
British

and Foreign
Patents. Registered
designs. Suppliers to
H.M. and Foreign
Governments. Agents
throughout the world.
Brockure No. $.5 sent
free on request.

Sole proprietors and manutacturers :

LIGHT SOLDERING DEVELOPMENTS LTD.
106 George Street, Croydon, Surrey | ¢

Phone : CROydon 858% Grams : Litesold Croydon

@ AERIAL EQUIPMENT. Poles, Masts,
Dipoles, Yagi, and Microwave arrays. lin.
Dipoles to 150ft. Masts.

- @ CABINETS AND RACKS.
96in. high, standard 19in. wide.

.CONDENSERS up to 10,000 mfd. and

36in.

.FUSES Cartridge and ES. § amp. to
600 amps.

@ INSULATORS. 80 different patterns.
@ LOUDSPEAKERS 3in. dia. to 50 watt
Theatre Systems.

@ METERS 2in. to 12in. dia.
types.

@ POWER SUPPLIES. Generators,
Rectifiers, Vibrators, inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. + amp.

@ RECEIVERS. 80 types available from
15 kefs to 600 mc/s, inciuding 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 tyres from 2 volts to (8,000 volts and
up to

@ TRANSMITTERS. 60 “different types
from UF-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

ORGANFORD, DORSET
Telephonet LYCHETT MINSTER 212

120 different

WANTED, EXGHANGE, ETC.
GENTLY needed ss gift usable radios, war
disabled cases.—Red Cross, anmnrvg.xsxs
ANTED key, any make considered.—
stat ng make, type, price—Grim-

shaw, 9 Bramhall Lane, Stockport. 8521
A PROMPT cash offer for your surplus brand

new valves, speakers, oomponents, test
instruments, etc.—R.H.S., 155, Swan Arcade,
Bradford 1. [0190
WAN‘I‘ED all f.ypes of communicatipns re-

ceivers and wipment, —Ddtails to

R. T. & 1. Service, Ashvﬁle Old Hall, Ashville
Rd., Londea, E.ll. Ley. 4986. [o163

U‘RGENTLY require any quantity Ti?e D.102
Dynamotors or equivalent, input S volts,

output 285 volts at 75amps; reply stating
condition, quantity and price.—Box 263?;8440
ANTED, BCGIO Balllcrafters ET.4336
transmitters, receivers, BCa21

frequencg meters and spare parts for all above;
best cas rices.—P.C Radio, Beavor Lane,
Hammersmith, W.6, foo79

RGENTLY wanted, manuals or instruction
books, data, etc., on American or tish
Army, Navy or Alr Porce radio and elecirical
equipment.—Harris, 93, Wardour St., 1.
Gerrard 2504. {8235

WAN'I'ED. Admiralty pattern 2070 switches.
or small quantities. good prices
pald write or 'phone stating amount available.
.. Miller, 2, Littlegiew Rd., Lanehouse
Rocks Weymouth, Tel. 1552. (8467

WANTED good quality communication RYS
tape recorders, test squipment, domestic
radios, record players, amplifiers, valves, com-
ponents, etc., es‘b. 18 years.—Call, send or
‘phone Ger. 4638, Miller’s Radio, 388, Newbort
Court, Leicester Sq., W.C.3. [7898

PROMPT cash for the purchase of surplus
stocks of televisions. tape recorders. radlos,
amplifiers and domestic electrical appliances
of ‘every description; substantial funds avail-
able.—Spears, 14, Watling St., Shudehill Man-
chester, Blackfrfars 1916. Bankers: Midland
Bank, Ltd. [0216

REPAIRS AND SERVICE
MAINS transformers rewound, new trans-
formers to any specification.
MOTOR rewlnds and complete overhauls; first-
class workmanship: fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.
Nottingham, ' Est. Tel

Warser Gate, 1917.
54898,
RANSFORMERS to _any _ specification.
Singles, rewinds, small or large batches;

quick and efficient service, compet tive prices,
estimates by return of post, from:

MESSRS. Newman & Son, i Grove Crescent,
South Woodford, E.18. 10330

WE undertake the 'manufacture of trans-
formers singly or quantities to any
specmcntion all work guaranteed for 12

nths.
LADBROKE Rewind _Service, 3 820a.
Harrow Rd.. Lopdon. N.W.10. Tel. ﬂadbroke
0914. [0222
RENEW to stock your faulty speakers of all

sizes, pressure units, microphones, coils,
fields and cone assemblles in cartons,—D. C.
Boulto 134, Thornton Rd., Bradford, 1.
Telephone 22838. fo171

‘RANSFORMERS.—Suppliers to

I.T.A. and leading radio manufacturers,
single or long runs, prompt delivery, home and
export, rewinds to all msekes
FORREST ('I'RANSPORMERS) Ltd Shirley,

Solihull. Warwicks. Tel. 8hi. [o1z8

MISCELLANEQUS
RADIO ‘Television Books. television servieing
5/-, radlo . servicing 4/-; lst free.—J.
Palmer (W), 32, Neasden Lane, N.W.10. (0211

ME'I‘ALWORK. all types cabinets, chassis,
racks, ete. your own specification.

capacity nvallabie for smau milling and cap-
stan wor u to lin

PHILP METAL WORKS Ltd., Cha?man

St., Loughborough 0208

PAINTS, CELLULOSE, ETC.
PANL recognised for many years as the
unique  one-coat black ecrackle finish.
brush agplied no baklng avallable by post ln
1/8 pint cans at trom Milier
255, Nether St., London N.B. fo2

BUSINESS AND PROPERTY WANTED

AX Loss Company required; radio and elec-

trical or electronics trade; not retail; im
order of 10,000.—Write to Accountants,
Box 2669, 18448

CAPACITY AVAILABLE
LECTRO NI( assembly co(l winding
machinin

and
A.1D, ng oved.—Bel Sound
Products. Marlborough ard. London. N.9
Tel Arc. 5078. 10185

SSEMBLY and wiring capulty available,

electronic eqfulpment for the radio, tele-
vision or aircraft industries. Encapsulatlon,
sheet metal work, engravlmi Telecom-
munications, Ltd., 15a, Market Sq Crewkerne
Somerset. t’517

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 w.
200 watts, pair 4/, NEW M.C. METERS,
3%in. round flush, 50 uA., 70/-; 100 pA., 85(-
1 mA., 55/-; 2 ‘mA. (rect ed), 45/-, 2§|h
500 wA., 27/6; 1 mA., 22/6; 5 mA., 7/6.
lOOmA. 200 mA., 300 mA., each, "8/6. 2&111.
20 v, A.C %/6 Zm 40 v, 8/6; 30 v. AC.
24in., 18/~. Crossover needle type 2x1 mA.,
8/6. 2in. square, 150 A.-0-150 A (less shunt)
5mA., 7/6. VOLTMETERS 4}in., switchboar
type, 250 v., M.I. 500~, 10/~. COMMAND
RECEIVERS, brand new, 8 valves, med. wave
(0.62-1.6 Mo/s) 9'{{6 used 82/8 (post 3‘
Conversion data and arc. to CAR RADIO, /6.
VIBRATORS, Mallory G8#34C 12 v. 4-pin, 7/6.
R11558, new condmon, tested, with handbook,
£7/10/- (Rail 10/). SCR522 Modulation or
Driver Trans., cONVERTERS
(ROTARY) 24 v. DC. to 60 v. A.C. 4 A
490/ (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 §.M. *‘ N ™ type, new,
10/6. VIBRAPAK, 8 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 3/8), 12 v. to 250 v. 60 mA. and 6.3 v.

2.5 A, 11/6; 6v. to 250 v 60 mA., 11/6.
T}pe2A. Input 12 v. Outputs 300 v. 240mA
160 v. 10 mA,, 8 v. 6 A. fltered, ca=ed
26/-. F.M, Discrirmna!or Transformer with
valve 188, new, 12/6. TRANSFORMERS,
vibrator, input 11 v. output 266 v. (19 set type),
8/6. Morse Key, covered, with plug, §/6.

LIST AND ENQUIRIES: SAE. 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

IN LEADS THE WORLD IN RADAR

In their own small way
A.A. BENDERS have helped.

IF you would learn how they can help you
!% having one already. you would learn
how greatly its usefulness can be mcremed
by the addition of further accessories, ask

for a FREE copy of our 6 page FOLDER.
A POSTCARD MAY PUT POUNDS IN YOUR
POCKE

This UNIQUE BENDER

Quickly and Accurately Forms

Angles,
Trays,

Channe’s, Sectlions,
Chassis Brackets,
Shrouds, etc.

Something quite NEW !
Type RO-20
For private research workers and small units.
is is similar in general design and finish
to the RX-20 shown above, but is lighter

and less expensive,
For 6 page Folder write to:—

A. A. TOOLS w

197a Whiteacre Rd., Ashton-u-Lyne

Boxes,

Lids,
Clamps,

Clips,
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ENCLOSURES, EQUIPMENT
& CABINETS by STAMFORD

SATISFACTION GUARANTEED OR MONEY
REFUNDED. Delivery England and Wales 12/8
Bcotland and Northern Treland 25/..

SPECIAL OFFER
WHILE S8TOCKS
LAST

847 Enclosure fitted
with the Wharfedale.
8in. Bronze Bpeaker.
Made from #in. Flax-
board and Incorporating
the Wharfedale acoustic
filter and lagged as
speclfied Choice of
veneers and shades.
CASH PRICE £12/15/-
or 38/6 deposit and 9
monthly paymenta of
25/9.

Also supplied fitted with
Wharfedale Super 8F8,
45/~ extra.

169

WORK WANTED
ELECTRONIC equipment wirlng and sub-
assembly work wanted.—M. & B. Elec
tronics, The Arcade, High St., Stourbndge
Wores. 8496

SITUATIONS VACANT
COMMERCIAL television.

TWW require a senior maintenance engineer
at_their Cardiff Studlos.

SUPERVISORY experience on maintenance of
broadcast sound equipment, camera and tele-
cine channels essential.

APPLY. gbvmg full details of previous experi-
ence and background, to Chief Engineer, TWW,
Ltd,, Pontcanna Studios, Cardiff. 18498

GOVERNMENT OF SINGAPORE.

ASSIBTANT Controller of Telecommunications,
Department of Telecommunications.

TO manage staff and be responsible for main~
tenance, installation and operation of tele-
commumcanons equipment includin 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
oﬁxpment and major receiving and trans-

tting radio stations.

CONTRACT appointment for 3 years; salary
in the range £1.290-£2.338 according to ex-

Flush Base if preferred. perlence. temporary variable allowance £210-
3din. high I4}in. back £560 ga. gratuity payable on satisfactory
panels. 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-
(E:JQUI;MENT T R 3%? oit El]e)ct.ucal Engmleers, oir pPOSSEss &
asn Price ire Porchase versity Degree or Diploma giving exemp-
SPEAKERS £ s d.  Deposit 18 Month tion from the Institution’s examination and
Axiom 300 .. --11 5 9 3318 12/4 have at least 2 years’ practical experience in
Axiette .. 612 1 19- 712 telecommunications.
Trebax .. 6 4 0 18- 6/10 WR. Director of Recruitment, Colonial
5:‘]’3‘:%};/520 2g 8 g g(‘;’//' 72/2 Ox%ce. London, S. th. glggg algss/ léahﬂcat.lons
b and experience, guotin D
Super 13/PS/AL 11710 0 5218 g- N TR
Ammm,i's """" 2 0 0 75~ 712 ASSOCIATED TELEVISION, Ltd.,  have
A0 . 42 0 0 126/ 15/8 several vacancies in its development and
ka LI 1818 0 67~ 0/6 maintenance department at Wembley.
Varistope IIT T15 15 0 4%/6 e THE work involved is of a Farticularly interest-
Stereo 20 U198 0 1548 5/10 ing character, concerned with the development.
Rogers Junjor ....28 0 O 85/- 0/4 design and maintenance of audio and video
Cadet Amplifier ..1010 0 31/8 15 broadcasting equipment.
Dulci Stereo 8 .... 2312 0 70/- 25/ CANDIDATES must be thoroughly fa.miliar
Dulci 8P44 1212 o a3vie 139 with televls)on broa,dcastmg techniques, and
MOTORS preferably be of C. or degree status.
Garrard 301 265 3 6 75/ 5 THESE appomtments carry salaries in accord-
AHF Monaural 18 9 8 556 01 ance with the union scale ranging from £840
TA Mark [T 9 6 6 98- 0/2 to £1t260 per annum. A pension scheme is in
Leneo GL58/580 .. 25 810 76/~ 7/8 R O
pplication should be addressed
gﬁ;gé’”?w ----1811 6 55/8 0/3 E.)ther'slgrine lMzmia’lger. Asxs(o_ciated Telfvist}on.
Armstrong PB409 98 7 0 85/ 31/10 ., Television ouse, ingsway. London.
Armstrong Stere0 4438 7 0 85/ 3110 W.C.2, quoting WW/DM 18525
"A” 1i d radio engineer required; good
DEMQNSTRATIONS AT OUR A salary.—Apply Chief Engineer, Morton
WEYMOUTH TERRACE SHOWROOMS g:‘r;lglr:;ering Services, Ltd., Croydon Alr[%ozrstl.
SRR SV S S, 1

GP62
GP62 3it. 2in. wide Motor boards 17}in. wide, 18in. Control

panel 37in. x 9in. Choice of venecra and shades. Price

£29/15/= or £4/10/~ deposit and 9 payments of 60/4

monthly. Also supplied on splay leg stool in place of record

storage at £22/10/-.

Write for our illustrated catalogue or visit our High Fidelity
Showrooms at

84/86/98 Weymouth Terrace, off Hackney Raad
LONDON, E.2. Telephone : SHO 5003

Directions: No 6 bus from Liverpool 8trcet Station to the
Odeon. Hackney Road, Walk back two turnings.

! | QENIOR draughtsmen

ILGER & WATTS, Ltd., Scientific Instru-
ment Makers, are extending their Elec-
tronics Department and are seeking men ex-
perienced Drawing Electronic ering Lay-

outs.
APPLICATIONS are also invited from men

FIVE day week.
pay schemes,—App E?'
Camberwell Rd..

‘ELEVISION bench and field engineers re-
quired at_all times for vacancies in most
| parts of the British Isles; permanent positions
vith highest salaries plus bonus for sultable
applicants, 5Y%, day week.—Box 1757. [0251

ABC Television require an engineer for
their Manchester Studios, Considerable
experience camera control operating and main-
tenance 1s necessary.—Apply gwmg detajls of
age and experience to The Technical Super-
visor, A.B.C. Television, Ltd.. Manchester

8505

ASSISTANT engineer required for laboratory

developing communications and industrial

R.F. heating equipment, age under 30; Gradu-

ate or Higher Nationa. preferred —Appl% Per-
sonnel Assistant. Redifon d.. Gatwici
Crawley Sussex, quoung reference C.L1.

ﬁenero,ls pension and sick
Personnel Officer, 123,
[8527

(8484

for electronic and
electro-mechanical work to service require-
ments; permanent positions; ideal worklnf con-
ditions; 5-day-week; all amenities; te or
telephone.—Cottage Laboratories, Ltd., Ports-
| mouth Rd., Cobham. Surrey (Cobham 3[191)

JUNIOR Technician required to assist in proto-
type construction and development of medi-
cal electronic equipment. Apply givin s.ge,

experience, and sa.ary require to— ec ro-
Medical Supplies (Greenham),

Great Portland Street, London. Wl Lang-
ham 5433 (8512

ASSISTANT Technical Writer required for
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 socgg,mchéb

0

ameniues.—AFp‘y quoting Ref. No.
the Personnel Manager, Ferguson Radip Cor-

A. L. STAMFORD LTD. (Dept. M. 4)

poration, Ltd., Gt. Cambridge Road, En[ﬁeld

Qrems

STEREQO - TWELVE CHASSIS
36 GNS

roduced for

‘The most complete unit yet
push-pull

stereo giving 6 watts high fidelity

ut on each channel, 12 watts total. Full
V F, medium and long wavebands. Stereo
and monaural inputs’ for records, tape and
radio and tape outputs for stereo and monaural
tape recording. omprehensive matchm% for
all types of crystal pick-ups. The perfect basis
for a complete monaural reproducing system or
for a complete stereophonic system now of

later.
STEREO 44 CHASSIS 27 GNS

A sterec 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 pus ull output stage providing
6 watts. Full VHF, medium and long wave-
bands with automatic frequency control on
FM and ferrite acrial on AM. Tape record and
playback facilities.

Ot S— ——— — — —— —— —— e d

Post this coupon or write for descriptive literature
and details of Home Trial facilities, Hire Purchase
Terms and Guarantee.

................................ wiC

ARMSTRONG "5teiiod GO, LTD,

TELEVISION
Warlters Road, London, N.7
e Telephone: NORth 321 3memm—
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YOUR EARS
AND
YOUR
PURSE
WILL
BOTH
ENJOY

DUODE SOUND

Duode Sound satisfles your ears,
brings you long lasting pleasure in
naturalness and cruth,

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 ficted to your
original magnet system at moderate cost.
No Duode need ever be deadl

INSIST ON HEARING A NEW DUODE.

DUODE LTD.

24 Dingwall Road, Croydon,
Surrey.

-qualifications —APD

NYLON ° P.T.F.E.

ROD BAR, SHEET, TUBE, STRIP, WIRE
No Qunnllly tao Small. List on A nhcaHun
BRASS - COPPER - BR ZE

ALUMINIUM *LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place SLOane 3463

. 5.W.1.
AT LIVERPOOL, BIRMINGIIAM,
MANCHESTER, LEEDS.

SITUATIONS VACANT
ENOINEERS with some five years practical
experience of radio frequency design work
required for interesting new  project
laboratory situated In South West outsklrts of
London, pension scheme.—Write giving full par-

ticulars of experience and salary required to
Box 2409, 18433

experience in

TECHNICIAN with general
workshop

lectronics, si)nme experience in
)

for medical research salar, ri, between
£760, according experlence and

Secret.ary Postgraduate
Medical School, Ducane Rd., w.1a (8522

USTRALIA: Experlenced servicemen in field

and depot \vork required by large Tele-
vislon installation and maintenance company.
Excellent ogﬂonunlt es, Single men preferred.
Advise det of TV service experien.ce Salary
£1,100—-£1,200 Australian with ad q3
vancement possibilities. Apply Box 3312 [8509

HYSICIST or electronie engineer.—Young
graduate required by small Medical Re-
search Establishment for construction and
maintenance of electronlc devices, salary in
scales up to £1,050 or £1,500 p.a. according
o ualifications and experiences.—Applications
he Records Officer, Anwsthetics Labora-
tory Radcliffe Infirmary, Oxford. [8486

LARENDON LABORATORY, University of
Oxford, has vacancles for Sentor Techniclan
maximum '£715 p.a.) and a Techniclan (maxi-
p.a.) to work on electronics. Ap-
{Jroprlate qunllﬂcations and experience essen-
1al Excellent conditions, good holidays
generous pension scheme.—Write giving fuli
etalls of career to the Administratos (8501

AlN'rON & Co., Ltd., Northampton, elec-

trical component manufucturers, require an
electro-mechanical deslgner 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, Painton
& Co., Ltd.. Kingsthorpe, Northa.mpcon {8485

ACOUS’I'ICS engineer required by manufac-
turers of miniature electmn.;‘c tranlsalsstonsed
ave B.Sc.

ang

equipment. Applicants must

H.N.C. and have three years' experience in this
fie.d. Successful appllcant will be reguired to
spend some time in the Unlted St.a after

initial period st home factory. f;e l{v glvmg
gualmcamons. age and salary requ t x

RADIO Technicians required by Interna.nonal
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. (0262

ADIO techniclans of all grades are Ilnvited

to apply for interesting and varied positions
in car radio servicing; & high standard of prac-
tical and theoretlcal knowledge is required;
excellent conditions of service, 5-day week, pen-
slon scheme; vacancles also occur from tiime
to time with our dealers in all parts of the
country.—Write in strict confidence to Thi
Staff Ma: . Smith & Sons (England%
Ltd., Cricklewocod Works, London,
quoting reference SM/170.

OUSING and good y offered to eleccncal
fitter required for the development. instal-
lauon and maintenance of electrical and elec-

you can bulld a quality

TAPE RECORDER

with the

"ASPDEN’

Tape Recorder Kits

TAPE DECK KITS

Two models, 5in. or 7in. spools,-two speeds,
twin track, ferroxcube heads, finest motor,
and complete assembly instructions.
Compact model 582 ki
Standard model 782 klt
Assembled and tested 30/- extra.

And the
RECORD/REPLAY AMPLIFIER KIT,
2} watt, neon indicator, without valves, £5/18.
POWER PACK KIT for above, less valve,

£2/18/6. Carr, extra.
Mr. R. White of Ireland writes:
** The performance of the recorder is very good
and | recommend it to all those who wish to gey
Ist class performance at approx. half cost.":
NEW :— ‘STANLEY' TAPE POSITION
INDICATOR Clock Type £2/5/0.
Send STAMP for full particulars tos=—

W. S. ASPDEN

Stanley Works, Clevedon Road,
Blackpool, Lancs.

’I'HIS tnteresting post in an expanding depart-
ment of an old- est.abllshed Eaper-makmg com-
pany in Hampshire, is open candidates under
40 years of age who have experience 22!
finding in electronic circults.—Box 34

RAUGHTSMEN.—E. K. Cole, Ltd., South-

end-on-8ea, have vacancies for draughts-
men in thelr development and en?lneermg
drawing office for men with experience in
design and n&roductlon drnwln% for radio, TV
and electrol apparatus, and for draughtsmen
with experience of press tool design and tooling

fault-
(8524

t r automatic serew machines, for pos in
thelr tool design section.—Write Personnel
Manager. 8523

W.C
0( ><£25(5)—£790 Technician,

£535X£20(1)><£2 (4)—£655, London

two referees.

SCIENTIFIC Glass Blower Is required for

an interesting and ris,fponsible post in the
development laboratories on Tube
Division. Experlence in the hand and machme
manipulation of hard and soft glasses and in
small glass-to-metal seals would be requlred
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 a{:
pointment, and the working conditions in
modern well-equipped laboratorles are excellent.
—Write in the first tnstance glving brief details
of previous experience to the Personnel Man-
ager, Ericsson Telephones, Lid., Beeston, Not-
tingham, quoting reference LK/S. {850

Weighting Superannuation benefits. Five
weeks® holiday. Apply Secretary with namfgss%

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,, 86, 12 v,
1a,7/6 12 v, 3 a,, 15/-, 6 a. alloy-
ﬁnned type, 27/6, 24 v. 03 .y 9=,
0.6 a,, 12/6, 24 v. 1 a., 13/6, 2 an
15/6, 24 v.3 a., 21/-, 50 v. 1 a., 24/-,
50 v. 2 a., 42/-, 130 v. 300 ma. h,
wave, 38/=, 250 v. 300 ma. do., 65/-,
110 v. 1 a, bdge., 48/-, 130 v. 80 ma.
bdge., 21/-. Postage 9d. extra each.

CHARGER KITS

No. 1, a kit for
2 v.,‘6 v., 12 v..
3 amp. trans-
former, rectifier,
: f;ngnetzr, ali
igh-grade new
» ' parts, not rub-
. bish, 52/6,
- 3 unique convec-
T tor housing for
same, as 1llust., l’/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, pp 2/6, all with
12 months’ guarantee.

CHAMPION PRODUCTS

43 UPLANDS WAY, LONDON, N.2t
Telephone LAB 4457

!u.m-s. -7

[

JEFFERY TRANSFORMER Co.
‘(Winders to the late GALPINS)
Leaflets sent on request

199 Edward Street, New Cross
LONDON, S.E.l14

TIDeway 4458

GDDIE 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

Hlustrated brochure and other information
will gladly be senz on request.
EPT. ‘' W.W,”"

Oddie, Bradbury & CullLtd.,Scuthampton

Tel, 55883 Cables : Fasteners, Southampton
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WORLD FAMOUS

TELEPHONES F—Type

IN  ATTRACTIVE
CASE

The best portable
telephone ever

Smiles,is

ideal for
FACTORIES, BUILDING SITES,
FARMS, CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-
CAST UNITS AND OFFICES.
2 perfectsetsin individual carrying
cases, camplete with long life
batteries, bells, ringer and
100ft. telephone cable

£7 10 0 per pair Carr. (G.B.) 9/6

Tele “’F** High Power a1z above but complete with
Amplifer. €6.10.0 each. Carr. 12/8

DON Mk. v TELEPHONES
Few remaining, complete with 100ft. tele-
phone cable £5/I1/- per pr. Carr. (G.B.) 9/6.
D3 STRANDED TELEPHOMNE CABLE,
NEW. Mile drum, 85/~. Carr. 17/6.

AERIAL
MASTS

IMPROVED TYPE 50 MK. Il
36ft. HIGH

Kits comprise—6 2}lu. dia.
Tubular Stee! Sections of 6ft.
length, top-sectfou and base,
Pickets, Guys and Fittings.
YOU can purchase thls
normally expensive MAST
for a fraction of its oost.
Please add 81 for (returna-

bie) wooden carrying case.

The MAST is partiou-
larly euitable to take
acrials for Tx. Rx,

F.M. and T.V. (espe-

clally COMME RCIAL)

and has many otber 1ses.

Extra 61t. sections canbe
apolied at 17:8 per section

only <

£ 8 1 o 15/6)

US.A.-Type 45ft. TELECOM AERIAL
MAST. (7 sections, 6ft. Bin. x 2fin.. guys,
etc.). This entirely completa set In carrying
case 12} Gns. Carr. 17/6. Or 2 sets for £€25.
‘Carr. extra, British Manufacture only.
ARMY TYPE 32ft. MASTS similar to
above but 10 lin. screw-sections, suitable
for permanent lightweight installation.
Kit in canvas bag, £€5/10/-. Carriage 12/6.

TELEPRINTER EQUIPMENT

CREED (BRI1TISH) Toleprin_ters 78.
Reperforators Type 7 TR/3

WICRO SAITCHES

BURGESS
BRAND NEW
MINISTRY RELEASE

MK. 4 BR
( MEPAL BODY )

30/4098
Compare this remarkable
almost half-price offer.

PER in. R
7 ',' DOZ. uu(arzlzri‘ty) Ez ':50
TRUVOX

LOUD HAILERS
’ BRAND NEW

UNUSED, compiete with
transformer & condenser.
Impedance 74Q)
Handling cap. 8 wat:s
ldeal for outdoor
use off cars, boats,

etc.
Price 18/6 P. & P. 3/6
per pair post

G

SPECIAL QUOTATIONS ON
QUANTITY & EXPORT ENQUIRIES
HATTER & DAVIS (RELAYS) LTD.

2, IRONGATE WHARF ROAD

PRAED ST., LONDON, W2.

PAD 2231/23

. Gruu? (Radar),
wle

ACANCY  for hnical)
Grade III ln RE M,E. Tramm Centre,
Arbourfield. Appllcants shou’d be In ghe Trade

SITUATIONS VACLI(\)NT

with theoretical and practical
knowledge of Radar Techniques and current
Army Radar equipments, and able to teach the
practical maintenance and repair of this eqmp-
ment up to Armament Artificer level Aﬁag
writing to.—Officer Commandin| ar)
Tra.inmg Battalion, R.E. M.E.. Kazebrouck
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
roducts to specific problems. The technical
iaison work involved may entail visits to
customers’ laboratories. The post is a full staff
appointment, carrying an attractive startin
salarY Superannuation scheme. Please sen
detalls of age rience. qualifications, quot-
g retevence LE/ too The Personmel Manager,
Er csson Telephones, Ltd., Beeston, Nomng

RADIO operators.—Air Ministry have vacan-
cies for temporary radio operators (male);
good prospects of permanent, pensionable a[g
pointments and promotion; initial appoin

ments ., but subsequent tour of duty
in Far East hkely. tralnees £422/10 to £605'
qualified operators &£507/10 to £975 (these

rates are subject to a small deduction at
Erovlnclal stations and small increase in
ondon and overseas); special allowances pay-
able for overseas service.—A Apply Ailr Mlnistry.
C.E.4m., Cornwall House, Stamford St., S.E

INDEPENDENT Televislon 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 m! um of supervision. Sound
knowledge of electronic theory with practical

75% REDUCTION,

S.1.6. RECTIFIER SUPPLY UNIT

'RECTIFIER

Specification: A.C. Input 100/260 voits 45/63 oycles.
D.C. OUTPUT—VARIABLE Am’s AND
24 V, or trickle charge 135/350/700 ampel
ESSENTIAL EQUIPMENT for ELECTBONIG ENGXN-
EERING CONCERNS, RESEARCH LABORATORIES,
SCHOOLS, ete., as HEAVY DUTY L.T, SUPPLY UNITS.
Also as BAI‘T RY CHARGERS FOR MULTIPLES
OF 6/18/24 V. Batteties. FUSED AND SWITCHED
CIRCUITS, METERED FOR
20 AMPS, Max. In grey metal cabinet 16 x 24 x 32in.
high. (These units ore more than 80% wunder-raled by

experience required. Junior dev en-
gineer radio or electronics would suit. Posi-
tion temporary for approximately six months,
with possibility of permanency. —%pi)
writing to the Secretary. I.T.N. evlslon
House, Kingsway W.C.2 (8519
VACANCY has arlsen in the design labora-
tory for an engineer to assist the
mechanical design of radio and television
receivers for home and export; applicants
should have a good knowledge of deslgning
recelvers for mass-production, and preferably
with experience of plastics and moulding tech-
nigues; an appointment will be made at a
salary commensurate with age. experience and
qualifications, details of whlch should be for-
warded in writing in the fi
Personnel Manager (R.17),
Ltd., Welwyn Garden City. Herts.

. requires assistant

“officer in 1nstrumentation section at
Hydraulics Research Station, Wallingford.
Berks, on design and development of electronic
and mechanical instruments. Qualifications:
G.C.E. *“ A" level in 2 lslz;,lelme or maths. sub-

experimental

jects. Over 22, H.N.C. Electrical or Mech-
amcal Englneerlnz or equivalent generally’
xpected. Applicants should have active

erest 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
tacilities for married staff.—Forms from
M.L.N.S.. Technical and Smentlﬁc Register
K). 5t., London, 8.W.1. quoting
196/9A Cluslng date 12 June 1959. [8526

ACANCIES will shortly arise in the Valve
Division of Ericsson Telephones, Ltd,, for
qualmed and experienced physicists or engmeers
(} undertake development and technical control
of special valves and other electronlc devxces
These are senfor posts and the tuccessful aﬂ:;
cants will report directly to the heads of eit:
the Development or Technical laboratories.
good starting salary and a progressive cnreer
can be oftered to suitable applicants. The
working conditlons, modern well-equipped
laboratories, are excellent The usual ameni-
ties (pension scheme, social actlvities, canteen
facilities, etc.) are available. Applications,
which will be treated as strictly confidential,
%wmg a brief summary of academic and indus-
ial “experience should be addressed to—The
Personnel Manager, Ericsron Te.ephones, Ltd..
Beeston, Nottingham, quoting reference LK. 1/

NSPECTOR of Police Grade II, with Lele-
communications skiil, required by Nyasaland
Government; the post a permanent and
geusxonable one, subject to a period of proba-
on served on agreement. salary scale £705
rising to £1,2 a8 year; commencing salary
according to experlence; outfit allowance £50;
uniform allowance £18 a year; free passages;
liberal leave on full salary. candidates mus},
be between 20 and 35 years age, of good
physique, not below 5{t 8in in height and have
normal vision without glasses, the educational
%ualmcatlun required of candidates is General
ertificate of Educatlon Standard at Ordinary
level in 5 subjects, which should include
Engllsh and Mathematics or Science: essential
have wlde practical experience in the
installation and maintenance of V.H.F. radlo
equipment with City and Guilds Certificate
{f possible; candidates without prewlous police
experience required to undergo a 13-
week erlud of training in London before
procee ng to leasalund .—Write to the Crown
Agents. London. 8.W.1, State

-age, name in block letters, full quallhcutlons

and experience, and quote M1/46661/W.

at 10 amps for TROPICA L USE, bul
we guaranice them for 20 AMPS IN PEMPERATE

OLIMATES) £22 -1 o-o

ALL THIS FOR A
Ex-Warehouse.

NOMINAL
(includes cére. diaps. and (nstrweciions which will be

lowed geparately for 10)- deposit).

VARIAC TRANSFORMERS

5 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 CUBE.

;\&EIGHT -—APER%EIMA(';E 30 LB.
ICE+—RIDICUL S—ONLY,

PLUS 12/6 CARRIAGE. £15 o o

SUPPLIED NEW AND BOXED

STABILIZE your AC MAINS

FERRANTI 7}-KVA MOVING COIL AUTOMATIC
YOLTAGE REGULATORS.

8tabilized output voliage In the range 200-250 v.
Plug-board tappings. The selected output voltage is
constant within + 3%, at all loads 0 te 30/37§ amps.,
whern the supply voltage i3 varylng over the range
+8% to —139%.

@ Prequency compersited 45-55 and 54-68 cfs,
@ Excellent output wave-form.

@® Can be used as a variable transformer.

@ Unused. Complete with spares and lns(mcﬂun

book at a fraction of the normal cost

ROTARY TRANSFORMERS

27/6
P.&P.316
Output:

Made by
DELCO

Input: dual voltage |2 or 24 v.
265 v. 120 mA., 500 v. 26 mA.

H TTER & DAVIS (RELAYS) LTD.
RONGATE WHARF RD,, PRAED ST,

LONDON, W.2. PAD. 2231/2/3
<= See other column =emm—
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BRITISH NATIONAL
RADIO SCHOCL

PRINCIPAL: Mr. J. SYKES, M.LE.E.,
M.Brit.L.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.l.R:E.
and P.M.G. (Part 1)

Also Morse Code on Records

B.N.R.S., 66 ADDISCOMBE RD.,
CROYDON
Phone ADDiscombe 3341

SITUATIONS VACANT

RESEARCH engineers,—A. V. Roe & OCo.,
odford, Cheshire, Systems Re-
search Gr ap of Weapons Research Division
invites applications from junior engineers and
techniclans for jaboratory 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.
WRD/RFD/R.79/W,

should be addressed to

Mr. W, Clover, A Roe & Co., Ltd., Wood-
ford Cheshire. [8487
INIBTRY aof Supply, Royal Alrcraft Estab-
ishment, B ord require experienced
electm:al/decwomc Lea raughteman for
instrumentation work in tunpels. Candi-

dates must have served m apgroprnte appren-
ticeship and possess the H Elec.). Sa.ary
£845—£995 p.a. 5-day week of 44 hours (includ-
lng meal hreaks). Pald sick leave. 18 days
hollday excludir.¢ public holidays. Oppo'rtunitles
for promouion and to beeome pensionable.
House avaiiable withm reasonable time for
cand!date appointed if ma and not resi-
dent dxst.r'lct.—Apnlloamm sating age,
uals  an Ministry of Suppiy,

t.3.R.1. Foom 51'7 Adnlpm Stmnd London,
CZ or any cﬁ foyment Exchange quoting

0

Order Number Bedford 291, Closing date 9
June. 1959. 8511
ASSISTANTS (scientific) —-Pansion:ble posts

men omen at % and nor-
mauy under 26 on /1/59 &n ropriate

educational or technlca qunynca m normallv
G.C.E. th at

L] dlsunct su cSS lnc!ud)ng Bngnsh Language
and a scientific or mathematical subject, or
O.N.C., or equivalenmt ualmeatlons) and at
least 2 years' experience in er: (1) engineer-
ing or physical sclences, or ( 1) chemistry, blo-
chemistry or metallurgy, or (lii) biological
or (iv) geology meteoru ogy. or skilled

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

WE CAN SUPPLY
WITHIN 7-14 DAYS

2 complete range of moving coil—
moving iron—electrostatic—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

Ovur skilled craftsmen carry out re-
pairs or convert anv types and makes
of single and multirange meters.

Where desired repairs are accepted on contract.
‘YHE V.Z. ELECTRICAL SERVICE

9, NEWPORT PLACE, LONDON, W.C.2.
Telephone: GERrard 4861. (Retail 2613)

' dence Schools

 METERS |

05
3884), 29. erghts Lane. London. W.8.

work in laboratory crafts as glass~blow-
ing. Starting salary (men) fmm £320 (at l7l.,;
to £530 (at 25 or over). Maximum (London
£690. Promotion prospects. Plve-day week
generally.—Write Civil Service Commission, 17,
North Audley St., Londen, W.1, for application
form, quoting S.59/59. (8520

SITUATIONS WANTED
AMERICAN citizen, 31, desires to work a
live in Eng’and. )ege graduate (busines§
Technical School graduate (electrical).
vears® experience im electronics industry in pur-
chasing, sales, field service, and techn‘cal
writing. Box 3302, (8508

OSITION with manufacturer as sales man-
ager or assistan! sales manager required;
vast experience in all aspects of the trade.
administration. sales promotion, etc.; excellent

character, appearance, sales record, contacts
:hroufrh out ihe country: licensed amateur:
strictly confidential.—Box 3032. (8480

TECHNICAL TRAINING
LEARN radio and electronics the new prac-
tical way! Ver‘y) latest system of experi-
mem:lns with and building radio apparatus—
{ou learn.”—Free Brochure from: Dept.
W Radiostructor. 46, Market Place,
Reéading, Berks. (8493

BRITIRE and City and Guilds Examina-
tions in Telecoms. Radio  Amateurs and
Radio S8ervicing (R.T E.B.).—Learn at home
from world-famous Internatlonal Correspon-

71, Kingsway (Dept 44233.
London, W.C3. - [0359

CITY & GUILDS (elec!rlcal etc.) on ‘* No
Pass—No Fee ” terms; over 959% 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 free.—B.L.E.T Il)oe lt'i

TUITION
F ~-TIME courses for P.M.G. Certificates,
C.G.L.I1. Telecommunications and Radar
Maintenance Certificates.—Information from
College of Technology. Hull. [o111

WmELEss .—See the world as a radio officer

the Merchant Navy: short training
gerlod. low fees, scholarships, etc., available.
oarding and day students; smmp for prospec-~
tus.-—Wilreless College, Colwyn Bay. (0018

ALL examinations easter to pass by I1.C.S.
home-study methods. A.M.Brit.I.R.E., C.
& G. Telecoms, P.M.G. Cert. im Wireless,
Telegraphy, Radio and TV Servicing, etc.—
Write for free prospectus International Corres-
pondence Schoo s, 71, Kingaway (Dept. MZA)
London, W.C.2 100

LEARN AS-YOU-BUILD course 1n basic ra.dlo.
electronic and electrical theory with prac-
tical training bu.iding a 4-valve TRF and 5-
valve su erhet radio receiver: signal generator
and -qualit multi-tester: write for free
book. —Intemational Correspondence _ 8chools.
71, Kingsway (Dept. 442), London, W.C.2.

OW and Why * of radio and electronics

made easy b{ & new, non-maths, prac-
tical wgﬂr;’ postal truction 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,
Radiostructor, 46. Market Place, Readlng,
Berks. [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.
atest Radio Publications.
SEND STAMP FOR LIST. TRADE SUPPLIED.

G.E.C., B.T.H. & WESTINGHOUSE
GERMANIUM CRYSTAL
DIODES
1/- 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: ClLissold 4688

RENFREW ELECTRONICS

Andarson Drive, Renfrew
REGUNNED C.R. TUBES

Your guarantee to cheaper viewing

17ln. Mazda Tube with new American Gun-mount
15 0

14tn. Mazda Tube with new American Gulgmoum
610 O
17ln. Mullard Tube with new Americaz Gun-mount

£715 0
14in. Mullard Tube with new American (;uél-moum
1

0
For the first time avafiable from us:
17in. Mullard Tube with new Mullard Gun-mount

5
14in. Mullard Tube with new Mullard Gun-mount
£ 5 0

1 year's gunrantes.

Cash with order. 7/6 allowed on 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.
P,
2/6 ¢

EASY WIRING PLANS AND

STEP BY STEP INSTRUCTIONS

Mail Order and Trade: Wgholesale Enquiries and
te

RADIO EXPERIMENTAL REPANOO, LTD.
PRODUCTS LTD. 0’Brien’s Buildings,
33 Muoh Park B&., 203-269 Foleshill Rd.,
COVENTRY COVENTRY
Tel.: 62572 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. (1f16in.)
thickness, these chassis go all over the world (and
off it—In rockets).
Bame day eervice for ANY BIZE, to ncarest 1/16in.
and up to 17In., of straightforward two, three or four-
sided chassls. SEermll dealt with promptly.

SOLDERED CORNERS
‘While theee chassis, owing to their thickness, hardness
and efficient toiding, will carry components of con-
siderable weight and vormally require no corner
strengthening, we can do this by a special soldering
technique at 6d. extra for each corner.

FLANGES

iin., #in. or }in. fianges (inside or outside) §d. extra for
each bend,

ac) nd.

PRICE GUIDE (normal chassis only)
Work out total area of material required. ineluding
waste, and refer to table below:

48 5q. in. 4/-|1786 sq. in. 8/-1304 sq. in.  12/-
805q.in.  5/-[208eq.in.  9/-]336 sq. in. 18/-
112 sq, In. 6/-|2408q. In  10/-|368 oq. in. 14/~
114 5q, In. 7-|9728. m. 11~|and pro rata
Post 1/3 Post 1/6 Post 1/8.

Discount for quantities. Trade enquiries invited.
8pray finlsh arranged for gunntitles of 256 or over.
PANELS

The same material can be supplied for panels, screens,
ete. Any size up to 3ft at 4/8 sq. ft. (sq. ins. x {).
Post, up to 72 sq. in. 9d., 108 sq. in. 1/3, 144 sq. In.
1/8, 432 sq. in. 1/9, 576 eq. In. /-
Close Tolerance Wax-protected Silver Mica
CAPACITORS

Values atocked (pF):—
78 130 180
10 26 50 80 135 200
56 140 220
13 28 80 145 225
15 30 65 150 230
18 33 68 160 243 340 470 600
20 40 70 1756 250 356 500 603
Tol. up to 33pP. 1 pF, over 38pF. 1 per cent.
PRICES: 5-300 pF., 9d.; 316-830 pF.. 104d.: 1,000-
2,500 pF.. 1/3; 8,000-5,000 pF., 1/8.
Spectal (Hmif number only), 0.1 mfd. 1%, 12/-.
*HIGH STABILITY RESISTORS. =~ T.8.L." }-watt
10% tol,, 5-year guarantce. Full “preferred value ™
hed to

270
280

370
386
400
410
450

515
533
540
556
560

635 815 3000
3300
3500
4000
4700
85000
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TUITION
.M.I.Mech.E., AM.brit.I.R.E,, City &
Guilds, G.C.E., etc., bring high pay and
sacurity: ““No Pass—No Fee” terms; over 85%
successes.—For detalls of exams and courses
all branches of engineering, buﬂdin&ri elec-
., write for 148-page Handbook—
.LE.T. (Dept. 387B), 2. Wright's Lane,
London, W.8. [o118

/V and Radio.—AM.Brit.I.R.E,, City and
Guilds, R.T.E.b, Cert., etc., on *° No Pass
—No_ Fee’ terms; over 95% successes.—For
details of exams and home training courses
(including practical apparatus) in all branches
of radlo, T/V and electronics, write for 148-

Eage Handbook-—-free—B.I.E.'l‘. (Dept. 397A),
9, Wright's Lane, London, W.8. [0116‘

MATION. Authoritative courses are!

professional leve: by home study.
enrolment or {industrial group scheme enrol-
ments accepted. Syllabuses and prospectus
sent on request Write (Dept. 8.E.11), E.M.].

Institutes Schoo' of _Electronics, Collefe
House, Kensington, London, W.8. [oiia
NCORPORATED Practical Radio Engincers

home study courses of radio and TV en-
gineering are recognised by the trade as out-
standing and authoritative, moderate fees to
2 limited number ot students only. syllabus ot
instructiona: text is free. the Practical Radio
Engineer, éoumal. sample only 2/-: 6,000 ah¥l -
ment peaks for supernets, 5/9; membership
and entry conditions bookie! 1/-, all post free,
from the Secretary. IL.P.R.E.. 20. Falrfleld
Rd N.8. {oos8

. London
BOOKS, o
106 . W/Ws, 1943 onwards;

cheap.—49, Knighton Rd., leol}t%l

mint or clean
X IRELESS WORLD,’' Dec. 1942-May 1957,
for sale.—Offers to Wright. 98. Avie-
more Way. Beckenham, Kent. {848
HE Radlo Amateur’s Handbook (39th edition.
1959), standard manual of amateur radio
communication from the American Radio Relay
Leaguehnow available at 32/- post free from —

(NSTRUCTIONS, ETC

Bailey Bros. & Swinfen. Ltd., West Central St.,
London. W.C.1 {8437
Editor F.

4 RADIO Designer’s Handbook.”

Langford-Smith, B.Sc., B.E., Senjor Mem-
ber LR.E. (U.S.A)), A.M.LE. (Aust.). A com-
prehensive refererice book, e 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 amplfiers. Television, radio
transmission and ndustrial electronics have
been excluded in order to limit the work to a
reasonable size; 50/- net from all_booksellers.
By post 52/3 from Iliffe & S Ltd., Dorset
House, Stamford St., S.E.l.

range. 12Q to 10MQ, 6d. each. Pairs

within 2%, 8/~ pair.

*SURPLUS STOCKS, various makes:—5% 2% 1%

§ watt e 7. 104 1/
gd. 1- 118
104d. 118 19

0 guaranteed TRANSFORMER
AND CHOKES. Individually tested. Fully shrouded
Used by leading Iaboratories. #6 types in stock

The highly successful

COOPER-SMITH HI-F!
AMPLIFIERS (seep. 118, Dec. issue)

MODEL B.P.L
A better 10-wart outfit ac lower cost.
Main Amplifier Kit 12 gns. Buile £14.17.0
Control Unit Kit £8.3.0. Buile £11.3.0
THE 'PRODIGY’

For the smaller room or bank balance.
Kic £13.7.6 complete. Built 16 gns.

Full stage-by-stage constructional details,
with price lists, etc., for either amplifier
2/8 post free.

MANSBRIDGE CAPACITORS., 200 V. D.O. wkg.
Sultable for orossover units ete. .5 mF., 4d. each;
| mF.. §d, each: 4 mF., 9d. each.

MINIATURE MAING TRANSFORMER. Pri. 0-200-
202-240 v. Becs. 250 v, 40 mA ., 6.3 v. 1.6 amp. Stack
size 24 = 1§ x liin., 10¢8.

GENERAL PURPOSE LOW VOLTAGE TRANS-
FORMERS. Mains mput 200-230-350 V. Outpute
3,4,6,8,8 9,10,13, 15, 18,24 and 30 V. at 3 A. 22/6.
B9A MOUBDED VALVE HOLDERS, with 2in. screen.
1/3 each, 18/- doz.
FILAMENT TRANSFORMERS. 6.3 V. 3 A. 10/-.
LOUDSPEAKER FABRIC, Brown with gold thread,
216 per sq. ft.

POWER TRANSFORMERS. 300-0-300 V. 100 mA.
6.3V.at3.5.4. 5 V.at 2 A, Mains input 200-230, 240 V.

27/8.

20 WATT AUTO TRANSFORMERS. 105-115-120-
210-230-240 v. 8/8.

DARK MAROON SPEAKER GRILLES. Mouided
plastic, 74 x 44iu., 1/8 each.

BELLING-LEE L430 PROTECTIVE SWITCHES.
3 amp.,

Please add approx. cost of postage. °Lists available.

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 58%1/7595

METERS

All types
Any make

Single and Multi-range repaired
and recalibrated
Meters 2” and 6° supplied from stock.
Scaled to requirements.

E.l.LR. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9

Tet.: LADbroke 4168

LOUDSPEAKER
ENCLOSURES

™ AVIES FOR
GOODMANS WESTREX WHARFEDALE
JENSEN G.EC. W.B. BT.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

Foew minutes walk Belsize Park Underground

59500 mW

TRANSISTOR
AUDIO AMPLIFIERS

Class B push-pull using
GETI114 transistors, op-
erating from a 6V supply.
Class B single-ended push-
pull (Transformerless)
using GET114 transistors,
operating froma9Vsupply.

260 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.

Clags B push-pull using
GETI114 transistors, op-
erating from a 6V supply.
Class B single-ended push-
pull (transformerless)
using GET114 transistors,
operating from a 12V
supply.

1w

Class B push-pull using
GETI116 transistors, op-
erating from a 12V supply.

Class B single-ended {)ush—
pull (transformeriess)
using GET115 transistors
(mounted on 3"x3° fing
operating from a 12
supply.

3W

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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CONDENSER SPECIALISTS
SINCE 1906

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: +” dia. for |” can, 3” dia. for |£” can. The

maximum working temperature of all types is 60°C. Capacity
tolerance: —209%, to +509%,.

Cap. | oo | Surge | Ripple [ _Dimns.inlnches | 7cc, List

inuf. | Vol | Veles | M/A ath: Diam. | Type No. | Price

8 600 700 100 41 | 526 10/-

16 600 700 160 41 14 526 15/-
600 700 240
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R EFLECTOGRAPH Model 500

Monophomc two track re-
corderand the Reflectograph Sterea-
corder Model 570 are both fitted
with the exclusive Reflectograph
variable speed deck, 8-3%i.p.s., with
neon-lit stroboscope showing pre-
cise speeds of 74 and 3} 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.

Bothtransportablecases are finished
in pigskin and luxan hide colours.

Model 500 incorporates 2 matched
loudspeakers. The lid of Model 570

MODEL 500
Price 94 gns.

MODEL 500 Dimensions
Weight 50 Ibs.

MODEL 570 Dimensions: 29" Iong x 14}~ wide < 114" high;

Weight 65 lbs.

BOTH MODELS: Frequency Response: +2 dB. 50-10,000 c/s
+3 dB. 45-12,000 c/s. Overall Response: Strictly to C. C.I.R.
recommended speclﬁwtlons Signal to Noise Ratio: bettcr than
~— 45 dB. (unweighted, including hum). Qutput from Playback

MULTIMUSIC LTD,

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.LR.
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

MODEL 570
Price 149 gns.

FOR THE TECHNICAL MAN
: 217 long X 143" wide x 10{" high;

Preamplifier:

JunEg, 1959

PROFESSIONAL RECORDERS
FOR HOME AND INDUSTRY

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.1. 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.

200 mV. RM.S. Inputs to Record Amplifier

(High Impedance): Microphone 1 mV.: Radio or Pickup

Flutter Meter.

50-200 mV.— for maximum record level. “Wow”’ and ““Flutter’’:
better than 0.29%, R.M.S. ‘as measured on the G.B.-Kalec

Conversion of Model 500 to a Model 570 can be undertaken
by arrangement at Multimusic Works. Please write for detaild
of this service and illustrated full information of both mocizis,

MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. TEL:

BOXMOOR 363¢



