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As the World’s foremost
manufacturers of electric cables
and their ancillary equipment
BICC have made many important
contributions towards the
technique of British Television.
Some of these are described here.

T/V CAMERA CABLE

Close collaboration with equipment designers
has enabled BICC to develop a symmetrically
designed camera cable which is small, strong
and flexible. Only -850" in diameter, @t
contains 36 separate conductors and is the
sole link necessary with the control>panels.

POLYPOLE CABLE COUPLER
This is a moulded-on coupler. It isthe
most successful means devised for over-
coming the problems of conductor end
breakages and its great mechanical
strength ensures a long trouble-free life.
The requirements of reliable contact
‘and adequate screening are fully met.

R.F. CABLES
BICC manufacture many types of R.F.
Cablescovering all normaltelecommunication
and electronic requirements involving fre-
quencies up to 1,000 Mc/s and higher.
They are available with coloured sheaths for
circuit identification and are extensively used
in this form in B.B.C. Television Studios.

In addition to the manufacture of cables for
television, ranging from Trunk Coaxials to T/V
Downleads, BICC can supply all the power distribu-
tion and low voltage cables necessary for thereliable
operation of Studios and Transmission Stations etc.

Information on all BICC Products for Television

a ' is freely available on request.

BRITISH INSULATED CALLENDERS CABLES LIMITED
21 BLOOMSBURY STREET LONDON, W.C.I
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OCTOBER 1953

Domestie

STEADY, though perhaps not spectacular, progress
in all branches of domestic radio is recorded in our
survey, printed in this issue, of current trends in
design. ~As was expected, the greatest technical
interest at the 20th National Radio Exhibition was
concentrated on television receivers. Here it will
be clear from our report that nothing approaching a
standardized set with stereotyped circuitry has yet
emerged. True, most receivers have a great deal in
common, but there are endless variations in-matters
of detail—and in quite important details at that.

At this stage of development few would wish to see
greater uniformity, though the wide diversity of size
in cathode-ray tubes in popular demand must be an
embarrassment to the manufacturers of those vital
components. Up to the present there is no sign that
fear of high replacement cost is curbing the public
liking for still bigger tubes. The introduction of a
tube reconditioning service is of economic rather than
technical importance, but it may have a significant
effect on the viewer when he comes to choose the
tube size of his receiver.

Growing public interest in sound reproduction was
well reflected at the Show. The magnetic tape
recorder has, in a very few years, established itself
firmly as a tool for the more serious uses and is well
on the way to becoming established as a piece of
domestic equipment for purposes of entertainment.
There is, of course, still no sign that the tape will
rival the disc record for home reproduction, and the
makers of appliances for discs have ingeniously over-
come the complications brought about by the recent
introduction of varying speeds of rotation.

Sound receivers, though remaining the backbone
of the broadcast receiving industry, have not greatly
changed. Most of the developments are concerned
with production.

Freoequency Allocation
Secrecy

D1sCUSSIONS over frequencies for alternative tele-
vision services have brought into the limelight one of
the worst features of our system of allocating radio
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channels. Everything is done behind closed doors,
and, as a rule, those concerned with one branch of
communications have little idea of what has been
done in another; still less do they know what is pro-
posed to be done. Rational planning ahead is thus
impossible. All this tends to incline our sympathies
towards the system prevailing in America, where the
deliberations of the Federal Communications Com-
mission are conducted under the fiercest light of
publicity.

The convenient word “security ” is often invoked,
though without proper justification, as an excuse for
holding back publication of information on frequen-
cies. A case in point is touched upon in a letter in our
correspondence columns. The operating frequency
of the air-sea rescue device there referred to was at
first officially withheld. No “security ” could have
been involved, and we can only think this reticence
was due to the fact that the frequency chosen for this
new device fell within the debatable ground of tele-
vision Band 3.

Television Interference
Suppression

A CORRESPONDENT in the U.S.A., whose letter
is printed on another page in this issue, seems to
paint an over-rosy picture of the state of the ether in
his country. The statement that ignition interference
is unknown there is contradicted by reference to the
American literature, where mentions of it are not
hard to find.

Of course, the American system of negative modu-
lation in television tends to reduce the annoyance
value of ignition interference. And, although the
American car owner may take no precautions against
the radiation of television interference, is it not a fact
that the use of car radio is widespread, and so most
vehicles are effectively suppressed?

We cannot agree with our correspondent’s impli-
cation that the remedy is in the hands of the television
receiver designer. Most British receivers have built-in
suppression, but there is a point beyond which it is
uneconomic, undesirable and indeed impossible to go
in this direction.
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This Year's Trend in Television Receiver Design—and Some Highlights

In the following pages the technical staff of Wireless World report
on tendencies in design in those branches of radio best represented

at the National Radio Exhibition.

the Show was dominated by television.

This year technical interest at
A survey follows of

aviation radio equipment shown at the Farnborough Exhibition.

ALTHOUGH there is, as yet, no real uniformity
among the television receivers produced by the various
British manufacturers, the sets have a great deal in
common and the variations are much more in matters
of detail than in basic form. The straight t.r.f. set is
now very rare, having fallen out of favour because. of
the difficulty of making it suitable for the reception
of more than one signal channel.

To-day, the superheterodyne is supreme and the
typical television receiver has one signal-frequency
amplifier, a frequency changer, two vision 1f stages
and one or two sound-channel if. stages. Diode de-
tectors and diode noise limiters are used in both
channels, there is a single pentode video stage feeding
directly to the cathode of the c.r. tube and one pen-
tode develops the power needed for operating the loud-
speaker. The sync separator usually has two valves—
a pentode to remove the picture content and a diode
to separate the frame from the line pulses. Both line
and frame time-bases commonly have two valw{es each,
apart from the efficiency diode in the line circuit. The
e.h.t. is taken from the line-flyback pulse, using a valve
rectifier, and the low-voltage h.t. supply from the
mains, using a valve or metal rectifier in a half-wave
circuit.

Within this broad framework there is endless varia-
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tion of detail but certain particular forms of circuit do
find greater popularity than others. The two main
divisions into which nearly all sets fall are formed by
the power supply. One group has series valve heaters
and no form of mains-supply transformer; sets in this
group are true a.c./d.c. types and will function on
either supply. Sets in the other group may, or may
not, have series heaters, but they have mains trans-
formers. There are often auto-transformers for the
h.t. supply and a main chain of heaters but with
separate windings for one or two heaters. The tech-
nique is largely that of the a.c./d.c. sets, but this group
is for a.c. only. In the true a.c./d.c. types, the h.t.
supply is usually limited to 190V, but in the second
group the auto-transformer permits a higher voltage
to be obtained and a 250-V line is not unusual.

An example of the a.c.-only set is the Ulira V814,
shown in Fig. 1. Most of the valves are grouped in
two series chains, one being fed across BF and the
other across DF. The efficiency diode has its heater
directly across CD and a thyratron is fed from a tap-
ping EF. The c.r. tube has a separate winding for its
heater. A, B and C form the taps for the mains-
voltage adjustment and the h.t. rectifier is fed from
the highest-voltage point A.

The advantage of this arrangement is not only the
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higher h.t. voltage obtainable. In addition, no special
precautions have to be taken in the heater circuit. In
the a.c./d.c. set, the heater of the c.r. tube must neces-
sarily be in series with the valve heaters and its
characteristics are by no means the same. In order to
safeguard it during the warming-up period, it is neces-
sary to have some current-control device in circuit.
This often takes the form of a thermistor in series with
the chain of heaters. In the G.E.C. BT5147, however,
a barretter is used as well. The barretter was quite
common in the early days of a.c./d.c. sets but fell into
disuse and its revival in television is quite interesting.

With the low h.t. voltages available, especially in
a.c./d.c. types, little voltage drop in the smoothing
circuits can be allowed. A single choke of rather low
inductance is usual with very large values of capaci-
tance. The reservoir capacitance may be 100 F andp
the smoothing capacitance 200 xF. On a d.c. supply,
the voltage at the output of the rectifier is lower than
on an a.c. supply of the same voltage. The rectifier,
however, is no longer necessary. Arrangements are
sometimes made, therefore, so that it can be short-
circuited on d.c. supplies.

A result of a.c./d.c. technique is that the chassis is
in direct connection with the supply mains. In addi-
tion to the usual precautions against accidental contact
with it, particular attention must be paid to the aerial
circuit to avoid any possibility of the aerial, or its
feeder, becoming live. Capacitors in both feeder leads
are sometimes used; in other cases, there is a capacitor
in the earthy lead only and the input coupling trans-
former is relied upon for isolation. There is a trend
towards fitting an earth terminal so that the outer of
the coaxial cable can be joined directly to local earth.

The use of one r.f. stage before the frequency
changer is general and tuned couplings are employed
between the two and between the aerial feeder and
the r.f. valve. The number of tuned circuits, how-
ever, varies from two to four. The Philips TG1437U
is an example of the use of four circuits and the basic
arrangement is shown in Fig, 2. The screened twin
feedcr passes the signal to the coupling coil L, through
the RC network, the purpose of which is to give an
earthy centre point to the circuit, enable the aerial and
feeder to be in direct connection with the local earth
and to keep them isolated from the supply mains. An
attenuator (not shown) can be included.

The coils of the input coupled pair are L, and L,
and, in the intervalve circuit, the coupled pair is formed
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Fig. 2. Signal and frequency-changer circuits of the Philips TG1437U.
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by L, and L;. V, is the frequency changer. Apart
from the number of signal circuits there are two other
unusual features. One is the use of capacitance
trimmers, the other is the adoption of plug-in coils.
L, L, and L, form one plug-in assembly, L, and L,
another and L, a third.

The use of four signal circuits is probably intimately
- connected with this plug-in system, for it is hardly
more difficult to change four coils than two. With
continuous tuning, however, the complications increase
rapidly with the number of circuits.

An example of a more normal kind of r.f. end is
shown in Fig. 3. Itis of the G.E.C. BT5147 receiver
and has continuous tuning for channel selection. A
coaxial cable is used and coupled by L, to the first
tuned circuit, which comprises L, and stray capacit-
ancé. Another tuned dircuit L, couples the r.f. valve
to the frequency changer V.; L, is a fixed coil, not
adjustable. The feeder is isolated from the receiver
by a capacitor "and can be earthed directly.

There are endléss variations of detail on the r.f.
side, but the general tendency seems to be to use
coaxial feeder and two or three continuously tuned
circuits. The tuning is usually carried out by movable
cores in the coils. Sometimes these are ganged, but
more often they are not. It is becoming increasingly
common for the controls to be accessible from the
rear of the set but in some cases they are still fitted
internally. Station selection is then a matter for the
dealer to carry out.

The commonest form of frequency changer is un-
doubtedly an rf. pentode as a combined mixer-
oscillator. The control and screen grids are used as
the oscillator electrodes in a Colpitts or Hartley cir-
cuit and the signal is applied to the control grid.
There are various ways of doing this. In Fig. 2, the
oscillator coil L, is connected to the grid through the
signal coil L. In Fig. 3, a shunt feed is used. Quite
often, as in the Vidor CN4217 (Fig. 4), the signal is
applied to the null point,of the oscillator circuit. Save
that the tap is on the inductance rather than on the
capacitance, this is a technique which has been used
for some years by Bush and is retained in their new
models.

Murphy, however, have adopted an r.f. pentode
mixer with a triode oscillator, the two valves being in
a common envelope. They are also unusual in em-

ploying two r.f. stages and five signal circuits. The
triode-pentode frequency changer is to-day more often
used than in the past and it will be interesting to
see whether it will oust the single-valve type now so
common. A variant of the same form of circuit, but
with a double triode, is used by Ferguson in the
998T.

In the vision if. amplifier two stages are common.
The form of the couplings varies considerably, how-
ever. Three coupled pairs of circuits is quite a usual
arrangement but some sets have one, or even two, of
the couplings by single-tuned circuits only. Wave-
traps are used to improve the sound-channel rejec-
tion, both of the wanted channel and of the adjacent
channel. The Murphy V216C has four cathode traps
but it is unusual to have as many as this. Probably
most sets have two traps, some have one only and a
few have three. In the sound channel there are two
if. stages in most sets, but quite a large proportion
have only one. In most cases there are three tuned
circuits, but a few sets have four.

As already mentioned, the variations on the de-
tector, video and audio sides are relatively small. The
detectors and noise limiters are nearly always diodes,
although sometimes of the germanium type. The
video stage is nearly always a pentode and usually
has an inductance-compensated anode load. ~ Some
extra cathode compensation is often used in the form
of a small capacitance in shunt with the bias resistor.
In one case, Murphy V216C, the cathode circuit is
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Fig. 4. Frequency-changer cir-

Fig. 3. The G.E.C.
BT5147 receiver has
continuously tunable
signal and oscillator
circuits.

-

cuit of the Vidor CN4217.
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of the Murphy V216C.
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adjustable to form a control of picture quality. The
arrangement is shown in Fig. 5; R, is the bias resistor
and C, is the usual small compensating capacitor.
The capacitors C, and C, form with R, the quality
control and operate by giving a variable response to
the stage at the higher video frequencies.

Direct coupling between the anode of the video
stage and the cathode of the c.r. tube is almost in-
variable, the few exceptions being rather special cases.
The sync separator is fed from the video output and
is, without exception, a pentode with low anode and
screen voltages and d.c. restoration at the grid. The
line time-base is usually fed from it through a
differentiator and the frame through an integrator
with a diode of some kind to separate the line pulses
from the frame. Here, however, there is a good deal
of variation in detail and it is fairly obvious that no
one has yet found the ideal frame pulse separator.

There are certain cases where special methods of
synchronizing are adopted in an endeavour to render
it less susceptible to -oise and interference. These
are of two basic kinds. In the first, pulse triggering
of the time-bases is retained and the effect of noise is
reduced by exceptional limiting. This is adopted in
the Philips and Stella receivers in which four valves
(two triode-pentodes) are used for sync separation, no
fewer than three being in the line circuit. In Fig. 6,V,
is the main sync separator and is of normal type. The
separated pulses are applied to V, which is operated
to have a grid base small compared with the pulse

McMichael TM317 table model! with a 17-in tube, and (right) Uitra
television receiver with metal shroud around the deflector-coil

assembly.

amplitude. It thus selects and amplifies a slice out
of the pulses and only the noise on the pulse edges
can get through. Its output is differentiated by C|R,
and applied to a further limiter V, which cuts off the
negative-going (input) spikes of the waveform and
delivers a negative pulse to the blocking-oscillator
saw-tooth generator.

The pulses at the output of V, are also integrated
by the double integrator R,C,R,C, and applied to V,.
This valve is normally held in grid current but is cut
off by the integrated frame pulses to provide pulses
of anode current which, after some further integra-
tion, lock the frame blocking oscillator via the
coupling coil L.

The whole essence of this method of noise reduc-
tion is, in effect, to select only a very narrow slice of
the sync pulse. The circuit is unresponsive to noise
except during the very short intervals of time when
the pulses pass between the slicing limits.

The second method of attacking noise in synchro-
nization is by what is called flywheel sync. The
essence of this method is to make the synchronizing
depend, not on individual sync pulses, but on the
cumulative effect of a very large number. Although
it is practically universal in the U.S.A. and a few
examples of it were exhibited last year, it is still the .
exception rather than the rule. Only a few firms have
adopted it as a standard part of all sets.and a few
more utilize it in their “fringe area” rhodels.

Pye retain the form which they introduced last

Below: Fig. 6. Simplified sync-separator circuitof the Stella ST8314U.
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year'. Ferguson have retained a model (991T) which
they brought out last year but, in a new model 998T,
they have reverted to the conventional methods. The
new model, however, is not a fringe-area type. Eng-
lish Electric have used a third form of flywheel sync
for some years but, again, only for fringe areas.
Murphy have now adopted flywheel sync for fringe
areas only. It is fitted to the V214A and V216CA
models. The arrangement used is somewhat different
from the others and so deserves explanation. Referring
to Fig. 7, L is a winding on the line output transformer
and the transformer T selects the fundamental com-
ponent of the scanning waveform to develop substan-
tially a sine wave on its secondary. The diodes V,
and V, conduct on alternate half-cycles of this wave

\ Wireless World, October, 1952, p. 385.

Chassis of Dynatron TV27B ; the tube is mounted on the
framework independently of the receiver.

Fig.7. Flywheel sync circuit of Murphy V214Aand V216 CA.

Ve

and develop equal mean voltages across the equal load
resistors R,, R,. These are connected to be in series
opposition as regards the output circuit and so the
total output is zero.

Negative-going sync pulses are applied through C
to both diode cathodes. If they coincide in time with
an instant when the sine wave is passing through zero,
both diodes conduct equally and the output is again
zero, At any other instant, however, one diode has
an effective positive bias and the other an equal nega-
tive bias from the sine wave and they conduct un-
equally when the sync pulse arrives. A net output
voltage then appears and it has a polarity dependent
on whether the sync pulses lead or lag in time on the
sine wave and a magnitude dependent on the amount
of lead or lag. The output is applied to a d.c. ampli-
fier V, and thence to the time-base.

The present trend in flywheel sync is clear. It is
to use it only for fringe area reception. Another
refinement which is finding its way into tele-
vision is vision-channel automatic gain control. It
is far from common, although sound-channel ag.c.
is widely used. Again, there are several systems and
they fall into two categories, those which are black-
level operated and which tend to kéep the black level
constant and those which are picture-operated and
which tend to keep the mean brightness constant.
The latter are usually a good deal simpler.

Pye adopt a black-level control. The method has
been previously described® and is quite complex. In
essence, the video signal from a cathode follower is
applied as bias to a d.c. restorer. Pulses are derived
from the line time-base and delayed so that they occur
during the back porch—the short period of black
following each sync pulse. They are applied to the
d.c. restorer and are d.c. restored to black level. Recti-
fication and integration produce a bias voltage for
an if. stage which is dependent on the black level
of the signal. This automatic picture control,
as Pye call it, tends to keep the black level of the
picture constant.

The scheme adopted by Ekco is much simpler. It
is shown in Fig. 8. V, is the main sync separator and
is fed with the video signal through R,C, in the usual
way. The grid leak is formed by R.R, and d.c. restor-
ation occurs in the usual way. The mean grid poten-
tial of V, is negative to cathode by an amount which
depends on both signal strength and picture content.
The fraction of this voltage which appears across R,
is applied in series with the steady voltage across R,
to the integrator R,C,. The voltage across C, is

applied to an if. valve as

bias. It is a steady voltage,

the value of which depends

on the strength of the
1 signal, the mean brightness
of the picture and the
voltage across R;. This
last resistance is variable
as a manual gain control
(contrast).

The diode V, is only to
prevent the a.g.c. line from
becoming positive to earth.
If the signal is small and
R, is set to develop any
considerable voltage, the

% i 2 “Vision A.G.C.,”

Wireless
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a.g.c. line tends to go positive.
clamps it to earth.

This simple system depends for its success upon the
mean brightness of the picture being more or less
constant. In fact, this is usually the case and it is
only on the comparatively rare occasions when the
producer calls for a near black or near white picture
that his artistic effects may be marred.

Turning now to the time-bases, it is general for the
line output circuit to be a pentode with an efficiency
diode and auto-transformer coupling. H.T. boost and
fly-back e.h.t. are practically universal. A boost of
about 220 V is quite often obtained and e.h.t. supplies
of 10-17kV using a single-valve rectifier. The voltage
used varies very roughly with the tube size and is of
the order of 1kV per inch!

The auto-transformer usually has a low-loss core
and the magnetic circuit of the deflector coils is closed
through a similar material. The so-called “castel-
lated ” yoke, which is derived from an earlier design
using motor-stator laminations, is becoming more
common. Higher efficiency is obtained because the
magnetic material can be brought closer to the neck
of the tube and a more uniform product results be-
cause the windings are definitely located in slots.

The only common variations in the output circuit of
the line time-base are in the form of drive for the
valve and in the linearity circuit. The use of a satur-
ated coil, which was introduced two years’ ago, is
increasing in popularity, but many sets retain the reso-
nant transformer. Sets are about evenly divided
between saw-tooth and pulse drives for the output
valve.

The single-valve self-oscillating line output stage,
which a few years back was quite popular, is now com-
paratively rare. It is used by Ferguson in the new
998T, however, in the form of a pentode which is
pulse driven on the control grid, the pulse being
derived from a winding on the anode circuit trans-
former. This pulse drive is actually quite widely used
but it is more usual to develop it with the aid of
another valve, the two forming a multivibrator. Where
a saw-tooth drive is used, the blocking oscillator is
the favourite generator,

An exception to this general form of line time-base
is to be found in the Bush TV22A and TV24A
receivers, the new 9-in and 12-in models. A pentode is
used, self-oscillating between the control and screen
grids, and with directly fed deflector coils.” The
necessary loading inductance is an auto-transformer
for eh.t.

In the frame circuit, transformer feed to the deflector
coils is usual. Cossor use an auto-transformer, but
this is an exception rather than the rule, and Ultra use
an RC feed to a high-inductance coil. The Blumlein
linearity circuit, or some variation of it, is still com-
mon, but there is an increasing tendency to use valve
curvature for linearity correction and the linearity
control is then merely a bias control on the output
valve.

The frame saw-tooth generator is either a blocking
oscillator or a multivibrator, but usually the former.
Last year, the blocking oscillator seemed to be
dropping out of favour and it is noteworthy that it is
staging a come-back,

Focusing is nearly always by permanent magnet, but
a few people retain the electromagnet, notably Kolster-

V, then conducts and

3 <« Simple Line-Scan Circuit,” by W. T. Cocking, M.IEE,,
Wireless World, August, 1952.
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Fig. 8. Simple A.G.C. circuit of the Ekco T207.

Brandes and Philips. The use of centring magnets
instead of tilting the focus magnet is increasing and
has much to commend it, since it is not only theoretic-
ally superior but is practically easier to adjust. Tubes
now usually have ion traps and so ion-trap magnets
are fitted.

The size of television pictures is definitely on the
increase. The 9-in tube is now comparatively rare
and even the 12-in is beginning to look small. The
14-in and 17-in are now the more popular sizes and
are commonly rectangular-faced tubes of some 70°
deflection angle. Partly besause of the reduction of
size brought about by these two factors and partly
because of the general use of miniature valves, the
14-in and 17-in tubes are widely used in table-model
sets. This is quite an achievement, for it is not many
years since a 12-in table model was rather a novelty.

The 17-in tube is the largest in common use, but
there are considerably larger ones. H.M.V. showed
the 21-in model which they introduced some time ago
and Pye had a set with a 27-in tube! This has a
deflection range of no less than 90° and is operated
at 16.5 kV.

The grey viewing filter is now so widespread that
the white faces of sets without them look a little
strange. The white-face tube with tinted safety-glass,
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Bush TUG34A with [4-in rectangular tube.

H.M.V. Model 1824 with |4-in tube. A black-spotter is used
in the interference-suppression circuit.

however, shows signs of disappearing. The tendency
now is for the end of the tube itself to be made of
grey glass.

A new trend this year is for the tube to be mounted
so that the screen is leaning forward very slightly
instead of being vertical or leaning back. The amount
of tilt often appears more than it is, since the safety-
glass sometimes leans forward more thzn the tube
face and the effect is often exaggerated by the lines
of the cabinet. The tilt is introduced in order to
reduce roam reflections. The room lighting, which
produces most of them, is usually above the level of
the tube screen and by tilting the screen forward the
reflection is brought below eye level.

Considerable attention is now being paid to picture
presentation, of which the tilted screen is but one
example. Ferguson have introduced an illuminated
surround for the picture which they term Halolight.
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Fluorescent lamps are fitted so that the surround is
lit by an adjustable amount. This is a technique
borrowed from the cinema where it has been used
experimentally for some time. Another refinement is
spot-wobble, which has been fitted to some Ekco sets
for the last two years. It is still used in their new
model but is to be found in very few other sets.
Projection television is still employed for pictures
larger than a 17-in diagonal. Ferranti, Decca and
White-Ibbotson, among others, showed sets of this
type. The domestic types are basically unchanged

' from previous years, but are improved in detail. Pos-

sibly because of the advent of the 17-in tube, projec-
tion television receivers appeared to form a smaller
section of this year’s exhibition.

Television Aerials and Accessories

There are faint, but definite, indications that much
wider use will shortly be made of indoor television
aerials ; for, as the chain of medium- and low-power
stations nears completion, more and more viewers will
be brought within the strong signal service area.

Random lengths of wire will hardly ever be satis-
factory as television aerials, although they may satisfy
many sound broadcast requirements ; and an aerial of
the correct length for the nearest station will have to
be used. However, some liberties can be taken with
the shape, and the rods, or their equivalent, may be bent
or set at various angles in order to accommodate the
aerial in the somewhat confined spaces available
indoors.

Makers of television aerials are well aware of the
almost certain growing demand for less conspicuous
types and give greater prominence to them at this
year’s show.

Considerable ingenuity has been displayed in the
design of some of these new indoor models in order
to make them as versatile as possible, and the Anti-
ference ‘“ Univex’ is a case in point. It has an
octagonal centre insulator supporting four equi-spaced
contact studs on which either two or four aerial rods
are assembled. These are telescopic and readily
adjusted in length to suit any of the five existing
television channels. They can be secured in any
position by simple split clamps which grip the studs
when the elements are screwed in tight. Provision
is made for horizontal or vertical mounting and a wide
variety of aerial shapes such as “L,” “T,” “K,’
“ X, etc., is possible.

Pre-assembly of television aerials at the factory is
a new departure, adopted by several firms as part of
a general policy to facilitate assembly and erection as
far as possible. The Belling-Lee contribution towards
simplification is a new chimney-stack bracket having
two ratchet-type wire tensioners for the harness, and
these seem very much easier to handle than most other
types of wire strainers. This bracket is used for the
new Belling-Lee ¢ Kayrod > aerial, which is intended
for use in areas of moderate signal strength. It gives
a performance about midway between a simple dipole
and an “ H.”” The straight arm of the ¢ K >’ functions
as a director, its length being very critical for best
results owing to the proximity of the dipole element.
The upper arm of the ““ K *’ is insulated and forms the
top half of the aerial dipole and to this is joined the
centre conductor of the co-axial downlead. The
lower leg of the “ K’ behaves as a sleeved dipole
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aerial and new ratchet chimney

Two-band television aerial developed by Telerection and
arrangement of the centre insulators.
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element and into it passes the feeder. It is electrically
bonded to the director, but an insulator is used where
it joins the ratchet chimney clamp.

The re-designed ‘“ Antex ” by Antiference is an
example of an outdoor aerial pre-assembled at the
factory and despatched with all its elements secured
in position, but folded flat. To open it to the familiar
«“ X form the elements are swivelled so that they
drop into the grooves proved in the centre housing.
A turn or two of the spring-loaded captive nuts firmly
secures them. When swivelled into position the rods
rest in short metal saddles, and, as rods and saddles are
insulated, a capacitance of about 350pF is provided at
each rod end. This capacitor is the only connection
between aerial rod and feeder, but it is large enough
to have negligible reactance at television frequencies.
It is said that atmospheric corrosion of the ends of
the elements will have negligible effect on the aerial,
since its performance does not depend on good
electrical contact between rods and fittings.

A new form of crossed dipoles in which both are
driven elements, to use a transmitting term, has been
developed by Aerialite. It is known as the “ Unex,”
and both elements are electrically continuous and
insulated from each other. They are assembled as
four separate rods, one screwing into the other in
each case, and in so doing make contact with an
annular ring moulded into the centre housing. These
rings form the connections for the feeder.

The two feeder conductors (inner and outer of
co-axial type) are each joined to one of the dipoles,
and as this forms an anti-phase arrangement the aerial
would be bi-directional in.the plane of the dipoles or
“ end-fire 7’ as it is often called. If the top rod of
one and the bottom rod of the other are fore-shortened
the aerial becomes uni-directional, accepting signals
from the side of the shorter rods.

By fitting two fore-shortened rods in the upper
positions of both dipoles (a vertical aerial is assumed
here) a figure-of-eight response is obtained in the
plane of the aerial with two well-defined nulls on
either side and one below.

It is apparent from this brief description that quite
a large number of polar diagrams can be produced
merely by changing the element lengths. Actually
what is occurring is that the phasing of the aerial is
being modified, and this in turn changes the response
characteristics of the aerial. A different set of
characteristics can be produced by horizontal mount-
ing.

It was interesting to observe that quite a large
number of polar diagrams of the new aerials were
shown this year. It is apparent that considerable
research has been carried out into the behaviour of
television aerials, and the user can select the design
best suited to his particular requirements, whether it
be for best front-to-back ratio or best forward gain.

Should we have to consider television reception
in more than one band what type of aerial will be
required ? One answer to this question is given by
Telerection, who have developed some two-band aerials
for overseas use. The general form is a 2-element
horizontal * H’ arranged as dipole and reflector
for the lower frequency band. Just behind the dipole
is a short reflector for the higher frequency band.
On each half of the dipole is a stub which has negligible
effect an the performance at the lower frequency,
but behaves in such a way that it electrically fore- -
shortens the dipole at the higher frequency.

Three forms of this aerial have been evolved, one
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: Television  field-
strength measur-
ing set made by

i Telequipment.
%

Taylor oscilloscope
Type 31A suitable
for television test-
ing.

with stubs made of sections of rod with the ends
joined by a loop, another in the form of T *’-match
with an inductance loop (shown in the illustration)
where it joins the dipole elements, while the third
has short stubs set at an angle to the dipoles.

Apart from a few new aerial plugs, sockets, con-
nections and distribution boxes the miscellaneous
class of television accessories seems much as last
year. One item that did attract attention was a small
television field-strength meter developed by Tele-
quipment. Basically it is a 5-channel television
receiver consisting of an r.f. stage, mixer and 2 i.fs
and the signal output is taken to a l-in diameter
cathode-ray tube. The actual picture content is
not shown and the tube displays the maximum signal
amplitude, or peak white.

The method of use is to plug in an aerial—a tem-
porary one or even a short length of wire will often
suffice—and adjust the gain controls so that the carrier
just fills the defined space. The volume controls
are calibrated in microvolts and by noting their readings
the actual signal-strength level is obtained and with
a little previous testing locally it is possible to predict
with reasonable certainty the best type of aerial for
good reception in any part of the district. This is
but one of several applications for the test set, another
is an interference level indicator, as a good idea of
the signal/noise ratio is provided by the amount of
““ grass’’> accompanying the signal pattern as shown on
the tube. .

Another item of test gear intended primarily for
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television servicing is the Type 31A oscilloscope
just introduced by Taylor Electrical. It is a versatile
’scope fitted with a hard valve linear time-base covering
10 ¢/s to 500 ke/s nominal and an ¢ X ’-amplifier giving
a linear amplification up to as much as some 10 screen
diameters.

A push pull “Y ”’-(work) amplifier is included and this
gives the equivalent of 5 screen diameters and a
sensibly flat response from 10 ¢/s to 6 Mc/s. The os-
cilloscope is a.c.-operated, measures 1} x71x15in
and weighs 26 1b.

Although having no television label the 25-kV
multipliers developed by Avo for the d.c. voltage
ranges in their multi-range meters of suitably low
consumption qualify for inclusion here as they are
for measuring e.h.t. voltages in television sets.

SOUND RECEIVERS

THE stability of the table model superheterodyne
(4 stages, plus rectifier) as the basic receiver for sound
broadcasting remains undisturbed by any startlingly
new development. So far as the number of types
available is concerned, however, it is being challenged
by the console-type radio-gramophone, largely due to
the introduction by a number of firms of inexpensive
models in the price range £48-£58. Typical examples
are the Ambassador  Coronet,”” Champion 808,
G.E.C. BC9440, Marconiphone ARG33A and Regen-
tone Multi 99.

Two new portable radio-gramophones have made
their appearance ; the Pamphonic 902 and HMV 1507.
Both are fitted with 3-speed turntables and the HMV
model is notable for the fact that the latest type of
ceramic piezoelectric elements are used in the
cantilever, turnover pickup.

A minor trend is the increased use of elliptical
loudspeaker diaphragms, which have been consistently
favoured by E.M.I. in all sizes, and are now used by
other firms in solving a variety of layout problems where
space is limited. In the Sobell Type 514TAG table

Marconiphone ARG33A radio-gramophone.
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High-permeability
rod aerials are
used in the Cossor
512 (below) and
the Decca “ Dec-
cette "’ (right).

radio-gramophone, for instance, the loudspeaker is
fitted into the front edge of the cabinet lid.

Probably the most interesting development is in
portable receivers, two of which (the Cossor 512 and
the Decca ¢ Deccette”) are fitted with internal
aerials consisting of a ferromagnetic rod core, and
windings no greater in diameter than a conventional
tuning coil. The r.f. pick-up of this arrangement is
comparable with that of a frame aerial of the size which
can be accommodated in a small cabinet, and it
exhibits similar directional properties. Inevitably,
the introduction of a core brings with it losses which
are not associated with an air-cored loop, but most
portable frame aerials would be better described as
¢ receiving-set-cored.” The decision as to which
method will give the best results will depend on the
circumstances of layout, dictated by the external form
which the receiver is to take, and it should not be
implied that a manufacturer is out of date because he
uses the conventional frame. In Germany the ferrir-
stab aerial was used in most small portables a year ago,
but there are signs that designers there are having
second thoughts about what was at that time a slavishly
followed fashion. If earlier extravagant claims have
been modified, there can be no doubt that properly
handled—and it is by no means simple to design—
the rod aerial can increase the flexibility of portable
set design.

Another trend in small portables is to make them
primarily as battery receivers, and to provide a mains
supply unit as an accessory. This policy has been
followed in the Bush BAC31 in which the power
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Ceramic (barium ti-
tanate) elements are
used in the latest
H.M.V. pickup (right).

Bush battery/mains portable Model BAC3!.

unit can be purchased later and takes the form of an
additional chassis strip, which can be fitted internally
by the user, with the aid of simple instructions and a
screwdriver. In the Decca “ Deccette > the mains
supply unit is housed in a separate moulding and forms
a plinth for the receiver.

The Philips 523UB mains/battery portable provides
facilities for re-activating the dry batteries, to extend
their life.

SOUND REPRODUCTION

[HE growing interest in magnetic recording is
reflected in the wide range of equipment now available
for domestic and professional use. E.M.I. make all
types from broadcast studio equipment (Model
BTR/2) to a small battery-operated portable (Model
1./2) in which the tape driving motor is cnergized
from dry cells in parallel. In the Boosey and Hawkes
portable ““ Reporter,” the tape mechanism is driven
by a clockwork motor.

Most tape recorders have two tape speeds, 7} and
33in,sec, but in the Rudman-Darlington * Reflecto-
graph > a novel continuously-variable capstan drive
is now used which gives a speed range of 3} to 8in/sec.
Not only does this permit exact adjustment of pitch,
to compensate for daily variations in mains voltage,
but speeds can be chosen to fit programmes of different
duration into spools of standard tape length.

Instead of the conventional cylindrical friction drive
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between motor and flywheel, a ball drive is used.
The photograph and sketch, reproduced below, show
that the motor frame can be tilted by a calibrated
screw adjustment, so that the circle traced on the ball
by its point of contact with the flywheel face can vary
in diameter from zero (when the motor shaft is per-
pendicular to the flywheel face) to the full diameter
of the ball when the shaft is parallel with the face.
In practice, of course, the shaft does not reach the
vertical position; an additional precaution against
permanent depression of the Neoprene surface is
provided by an auxiliary mounting bracket which
automatically lifts the motor clear when it is switched
off. As the tilting axis of the motor coincides with the
centre of the ball, only a sinile line of contact of
constant diameter is made on the flywheel. Industrial
as well as domestic versions of this machine are
available and, in one of these, four hours’ playing
time is obtained with excellent speech quality at
lin/sec using a 1200-ft reel.

Simon Sound have introduced a very professional
looking twin-channel monitoring recorder for airports,
using magnetic tape and giving four hours’ duration on
2400-ft reels. By an ingenious system of overlapped
mounting for the spools, the equipment is accommo-
dated on standard 19-inch instrument panels.

Baird, who were early in the market with a portable
tape recorder, have now entered the industrial field
and make an industrial model (Type TRSI1) for
vibration study and other applications.

On the disc reproducing side, there has been
plenty of activity, and Collaro are now at the production
stage with a ““ transcription >> motor, with a turntable
weighing 81lb. All their 3-speed turntables are now
fitted with an ingenious spring-loaded centring
device for the large-hole 45-r.p.m. discs. This is
automatically depressed below the turntable level
when using 78 and 33} r.p.m. records, and, unlike
the separate centring-spiders often used, cannot be
detached and lost.

Garrard’s latest record changers extend their
already wide range with a high-quality unit (Type
RC90) which is finding ready sales abroad, and an

Under-side of the * Reflectograph’
tape recorder, and (on right) details
of the continuously variable ball drive.
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Radial-tracking pickup arm (Classic Electrical).

inexpensive unit (Type RC110) which has enabled
many manufacturers to reduce considerably the price
of radio-gramophones for the home market (as reported
in another section of this review).

The Philips ‘ Featherweight > 3-speed record
changer, which has hitherto been obtainable only in
radio-gramophones or record players, is now to be
sold as a separate component (Type AG1000).

Some interesting new pickups have made their
appearance.  The ceramic cantilever piezoelectric
pickup, as used in the Model 2126 record player and
Model 1507 radio-gramophone, is a new departure
for H.M.V., who have hitherto favoured the magnetic
type. It is, we believe, the first commercial appearance
in pickups in this country of the barium titanate
type of element, with its advantages of thermal
stability and resistance to the effects of moisture.
This substance is, however, fragile and requires care-
ful mounting ; in the H.M.V. pickup a pivoted guard
affords protection from gross mishandling.

The Acos “Hi-G > pickups which are designed
to track the severest accelerations (of the order of
2000 times the acceleration due to gravity) which can
be recorded on discs, and which have hitherto been
sold only to manufacturers, will now be more generally
available. In the HGP37 series the makers have
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Acos Type HGP37 canti-
lever crystal pickup.

“-FLYWHEEL

RESILIENT
MOUNTING

Goodmans Z33 moving-
coil microphone.

Left: Double - element
crystal microphone, Type
Mic 35 (Acos).
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Left : Production-model «FR" metal-cone loudspeaker (G.E.C.).
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Centre : Garrard Type RCII0 3-speed record changer.

Right : Composite cambric diaphram used in Whiteley Electrical Type HF loudspeakers.

returned to cantilever mounting for the stylus, which
drives the crystal element through the compliance of a
specially graded plastic moulding. The cantilever
anchorage is of simple design and can be easily replaced.
The system is said to be truly aperiodic throughout the
frequency range, the effective mass at the point is 7
milligrams and the compliance 3.5 to 4.0x107¢
cm/dyne.

A beautifully made radial tracking arm is under
development by Classic Electrical to overcome dis-
torsions due to tracking errors. Less than 3 grams is
required to propel the carriage, and to reduce friction
to this extent knife-edge rollers running, on miniature
ball races, in a hardened and ground groove have been
used.

Two new microphones have made their début.
The Goodmans Z33 is of the maving-coil type and is
mounted on a “ wire>* base formed for equal con-
venience as a desk stand or poccket attachment; a
tapped hole is also provided for stand mounting.
The Acos Mic 35 is an ingenious double-element
design in which two diaphragm-driven crystals are
connected in parallel, and in phase in the sound field.
It is claimed that in addition to enabling character-
istics of two different elements te be combined to give
a smooth overall response at low cost, the arrange-

Spring - loaded 45
r.p.m. centring de-
vice (Collaro).

Type 635 30-watt
gramophone ampli-
fier (Trix).
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Twin-channel monitoring recorder, Type LDT7 (Simon).

ment gives some measure of noise suppression when
used as a close-talking microphone.

An inexpensive loudspeaker with quality of repro-
duction above the average has been produced by
Whiteley Electrical. The diaphragm is a pressing of
open-mesh cambric backed by a light felting over
the active area of the cone, the whole being cured
together after pressing. The etfect is to give a freely
suspended movement of low mass which gives very
effective reproduction of transients.

Comprehensive demonstrations of high-quality
reproduction were once again staged by Goodmans
and G.E.C., the latter with the production models of
their metal-cone loudspeaker, which was shown
in the experimental stage last year.

One of the oldest firms in the loudspeaker business,
Baker Selhurst, made a welcome reappearance at the
Show and demonstrated a special unit for low fre-
quencies as well as their wide-range ** de luxe ” units
in which a domed metal apex to a paper cone with
two rates of curvature combine to cover frequencies
from 18 to 17,000¢/s.

Two new amplifiers for high-quality enthusiasts
have been added to the already wide range of Trix
products. The T635 is a 30-watt amplifier with inputs
for two ribbon or moving-coil microphones and a
gramophone pickup. It has independent bass and
treble controls and can be switched to work from a
6-volt external battery or (normally) from a.c. mains.
The T102 has been designed for use by gramophone
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societies and is compact and easily carried. It has an
output of 12 watts, and is fitted with wide-range
base and treble controls.

VALVES AND CATHODE RAY TUBES

MOST television set makers are now featuring the
17-in rectangular tube in their latest models, so there
is no doubt that this size of tube has come to stay.
Although there is some talk of a reversion towards the
9-in size (perhaps because owners of big-tube receivers
are finding it difficult to pay for tube replacements), it
seems fairly certain that the future trend of design
will be towards even larger screen diameters.
Cathodeon, for example, have just brought out a
mammoth rectangular tube with a 27-in screen and a
deflection angle of about 90 degrees. It has a
tetrode gun and the anode voltage is about 18 kV.
E.M.1. are still producing the 21-in metal tube that
they introduced two years ago, and we understand
that one or two other manufacturers may be coming
out with new tubes of this size.

A rather more down-to-earth design trend has been
the reshaping of existing sizes of tubes so that they
take up less space in the cabinet. More and more
types are being made with wider deflection angles and
consequently shorter lengths. Usually the wide
deflection angle is about 70 degrees, but in one
experimental 12-in tube made by G.E.C. the reshaping
process has been taken even further to give an angle
of 90 degrees and a reduction in length of over 5 inches.
The deflector coils have to be specially designed for
such wide angle scanning, of course, but existing
types of output valves can apparently be used in the
time bases.

Rectangular tubes are another way of saving space
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Cathodeon  27-in
rectangular tube.
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in the cabinet—although Ediswan have pointed out
that their new 14-in round tube CRM141 actually gives
a picture of greater area than that of a 14-in rectangular.
The secret is, of course, a little judicious corner-
cutting. On the other hand, G.E.C. take an entirely
new line in introducing their 17-in rectangular tube,
7401A, by pointing out that it can be arranged to give
a picture with nice square corners, like that of a
projection receiver!  Incidentally, the Ediswan
CRMI141 has an improved type of ion-trapping
tetrode gun which not only stops the negative ions
from getting to the fluorescent screen but also prevents
the positive ones from bombarding the cathode and
poisoning it. The secret of this is a slanting electro-
static lens formed between the first and final anodes.

Other manufacturers seem to be showing some in-
terest in electrostatic methods of focusing the beam.
Indeed, two recent tubes made by Brimar, the C14GM
and C17GM, are entirely focused by electrostatic
means—a reversion to the early days when all tubes
were of this type. They use an extra electrode at
near cathode potential inserted between the penulti-
mate and final anodes. The main advantages of this
system are its simplicity and avoidance of external
focus magnets. Usually, the fineness of electrostatic
focusing is about the same as magnetic focusing, but
Brimar claim that their electrostatic tubes are actually
better. They also say that the focus does not change
so much with variations of final anode voltage. A
similar electron optical principle is used by Mullard
in one of their recent magnetically-focused tubes,
the MW43-64, and here the object is to improve the
uniformity of focusing over the whole screen. The
pre-focusing action of the electrostatic lens formed by
the extra electrode makes the beam narrower than in
an ordinary tetrode, so there is less deflection de-
focusing at the outer edges of the picture. Judging
from recent American experience, however, it is
questionable whether there will be a complete swing-
over to electrostatic focusing. For one thing, the
electrode structures of the tubes are rather more
difficult and costly to manufacture than those of
ordinary tubes.

It seems, too, that manufacturing problems are
really at the heart of the old triode-versus-tetrode
controversy, which has recently flared up again.
Some firms have adopted the tetrode exclusively,
while others insist that it is not really any better and
continue to produce their latest tubes with triode
guns. The main advantage of the tetrode would seem
to be that the tube characteristics are not affected by
variations in the final anode voltage, so that the picture
brightness remains more constant. On the other
hand, the triode is supposed to give a spot that is less
prone to astigmatism, so that the definition of the
picture may be somewhat better. It is often stated
that because the eclectron beam of the tetrode is
narrower than that of the triode it requires less
focusing power and is not so liable to deflection de-
focusing. Defenders of the triode, however, reply
that there is no reason why its beam should not be
made equally narrow. They also say that there is
nothing to prevent ion traps from being fitted to
triodes—although apparently this is not quite so easy
to do as in tetrodes. The fact that the Americans use
the tetrode exclusively is not particularly significant—
they just didn’t happen to think of the triode first.

With the cost of replacing cathode-ray tubes as
high as it is at the moment, many people will be in-
terested in a new English Electric scheme for recon-

WIRELESS WORLD, OCTOBER 1953



G.E.C. 12-in cathode ray tube with
90-degree deflection angle.
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Construction of S.T.C. ger-
manium junction photocell.

Right : Mullard EF86 low-noise pentode.

ditioning their 16-in metal tubes, which normally
cost over £22. When a tube fails (beyond the 6
months guarantee period) it can be exchanged for a
reconditioned one, carrying a new guarantee, for £12.
The reconditioning process consists of cutting off
the neck of the tube, fitting a new gun and renewing
the fluorescent screen.

Developments in valves this year have not been
very spectacular, but there have been some steady
improvements in design, particularly in mechanical
construction. It is said, in fact, that the technique of
reliable valve production is having such a beneficial
effect on ordinary valves that there will soon be no
need to distinguish between the two kinds. One
rather interesting example is to be found in the Osram
television booster diode U329. A high heater-to-
cathode resistance is needed for this type of valve,
so the makers use a thin layer of vacuum—in other
words, they space the two electrodes apart. The
arrangement is claimed to be much more reliable
than the usual insulating ceramics, which are rather
prone to electrolytic action.

On the score of electrical efficiency the latest range
of Mullard B7G battery valves are a notable achieve-
ment, for they have a filament consumption of only
25mA. This firm also have a new B9YA pentode, the
EF86, intended for a.f. voltage amplifying stages,
which replaces their EF37A or EF40. its mechanical
construction has been designed to avoid microphonic
tendencies, and the bi-filar heater reduces hum to a
minimum. A similar valve from another manufac-
turer is the Osram Z729, notable for its low hum-level
of 1.5 pV.

Osram have also produced two high-slope B9A
valves, primarily for television applications. The
7309 is a short-base r.f. pentode intended as a video
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amplitier and has a slope ot 15 mA 'V ; while the
7719, designed as an r.f. or i.f. amplifier, has a slope
of 7.4 mA/V. In the Z719 two cathode connections
are provided to reduce input circuit damping, while
the low anode voltage of 170 V makes the valve
particularly suitable for transformerless receivers.
For stabilizing the series heater current in these
receivers against mains fluctuations, and thereby
prolonging the life of the valves and tubes, this firm
have introduced a barretter, type 305. With & control
range of 40-90V, it maintains the current within
4-5 per cent of the nominal value.

Turning now to the topical subject of crystal
valves, Mullard have entered the germanium field
with two crystal diodes, OA60 and OA61, and two
point transistors, OC50 and OC5I. The 0OC50
transistor is a general purpose type, while the 0C51 is
intended for switching, gating and computing circuits.
The G.E.C. type GET1, which has already become
well known as an experimental transistor, is now in
production and is available to manufacturers in
sufficient quantities for experimental work. The
current gain is greater than 2, the * knee > yoltage is
less than 3 and the collector current at =30 V for zero
emitter bias is less than 2 mA.

Apart from transistors, the most interesting ger-
manium device to come on the market recently is the
germanium junction photo-electric cell. Made by
S.T.C., it consists of a p-n junction mounted in a
metal cylinder of about {in diameter, with a glass
window at one end and a connecting wire at the other.
If the junction is biased at about 50 V in the reverse
direction it passes a saturation current which is
practically independent of the applied voltage, and
when it is illuminated this current increases in direct
proportion to the light intensity. The current varies
between about 250 A and 2.5mA so the cell can
be used for direct operation of a relay. S.T.C. have
also introduced a power rectifier using a p-n junction.
With a resistive load the maximum input voltage is
100V, the peak inverse voltage is 140V and the
maximum mean d.c. output current is 100 mA. The
germanium element is hermetically sealed with glass-
to-metal seals and the complete assembly is about
the size of a halfpenny.

OTHER EXHIBITS

AMONG the electronic exhibits arranged by the
Radio Industry Council was an unusual type of
machine for separating discoloured peas or beans
from good ones. Instead of a mechanical system to
do the final sorting it used electrostatic deflection.
The beans are fed from a hopper on to a moving belt
and then shot through an illumination chamber,
where they are viewed by two photocells from opposite
sides. A discoloured bean causes the photocells to
produce a signal, which is amplified and applied as a
negative cut-off voltage to the grid of a large valve.
As a result the anode voltage of the valve rises
momentarily to about 25kV, and this high potential
is applied to a point electrode so that the discoloured
bean receives an electrostatic charge in mid-flight.
After leaving the photocells the beans fall in a stream
between two deflecting plates which carry a charge of
about 25 kV, and the discoloured ones are attracted
to one side out of the normal trajectory so that they
fall into a separate container. The apparatus was
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designed by the machinery department of R. W.
Gunson, the seed merchants.

The increasing use of radio heaters in industry was
exemplified by a new Redifon dielectric heating
equipment for welding plastic sheet. Its main
feature is that the welding electrodes are in the form
of a pair of ““ tongs,” which can be taken to the work
on the end of a coaxial cable, instead of being
incorporated in the main body of the equipment.
With varying thicknesses of plastic to be welded, the
impedance of the capacitor formed by the two elec-
trodes may be anything from about 2Q to 60Q, so
an impedance-matching device has been incorporated
to ensure that the maximum r.f. power is applied. It
consists of a coaxial stub and has to be adjusted
according to the thickness of the dielectric. The
single-valve oscillator used in the equipment has an
output power of 450 watts at 35 Mc/s.

One of the very latest electronic aids to industry is,
of course, the closed-circuit television system, and
there are now two firms making the apparatus in this
country. The E.M.I. equipment consists of a
camera, a control panel and a television receiver. The
camera, which weighs 28 Ib, uses a miniature C.P.S.
Emitron pick-up tube and can be adjusted to cover
a highlight brightness range of 10 to 100,000 ft-
lamberts. There is also an electronic system for
magnifying the picture up to twice the normal size
for close inspection. If necessary the optical focusing
and lens selection can be done remotely from the
control panel. The Pye equipment is an improvement
on their previous design in that the entire picture-
generating apparatus, including the power supply, is
contained in the camera itself—excepting, of course,
the monitor on which the pictures are remotely
displayed. Both equipments work on the British
television standards, and their pictures can be displayed

on domestic receivers—the Pye one having an r.f

Machine for sorting peas or beans, using electrostatic deflection method of separation,
and (right) radio heater made by Redifon for plastic welding.
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output which can be tuned over all the B.B.C.
channels.

Another electronic system for transmitting visual
information was the Creed ° Desk-Fax”, a small
phototelegraphy equipment designed for sending
written or typed messages over telephone lines. It
operates on well-known principles and the received
message is reproduced by a stylus on voltage-sensitive
Teledeltos paper. The scanning is done at 100 lines
to the inch, and a typewritten message of 150 ‘words,
occupying an area of approximately 15 square inches,
takes about two minutes to transmit. The same
machine is used as both transmitter and receiver.

Among the latest test equipment is a new valvp
tester made by Avo. Known as the Type 160 it
tells a little more than usual
about a valve and covers such
tests as cathodz=-heater insula-
tion, inter-electrode insulation,
mutual conductance up to
20 mA/V, amplification factor
and a.c. resistance. It is a.c.-
operated, weighs 22lb and
accommodates almost every
type of valve in current use.

Electrical interference is still
a serious nuisance to broad-
cast and television reception
and while the technique of
suppression is well known,
convenient forms of suppress-
ors for use in the home and on
domestic electrical equipment
have been scarce. Dubilier
has introduced a series of
suppressed plugs in 5-A, 13-A
and 15-A types; the 13-A
model includes a fuse. Sup-
pressor capacitors of 0.1 and
0.05 pF are embodied in the
plug. These are made of hard
rubber and should be very
durable. Alone, these plugs
are effective on the medium
and long wave-bands only
and not at television fre-
quencies. For this there is a
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Above : Dubilier interference suppression components for
sound radio and television.

Right : Avo valve tester Type 160 for comprehensive tests
on all modern valves.

Left : Industrial television equipment made by E.M.L

range of Dubilier suppressors embodying chokes as
well as capacitors and a kit of components for
use on the actual offending appliance. A 3-pin,
5-A plug made of bakelite and containing suppressor
capacitors is made also by Belling-L.ee. The capaci-
tors used in this model are 0.05 uF.

People who make capacitors are obviously in a good
position to say how they should be measured and
tested. Hunt’s have introduced a capacitor tester
comprising an orthodox Wien bridge, with a few

AVIATIO

Trend in Development

Flying Display

WHILE the radio show at Earls Court was in pro-
gress another exhibition of radio and radar equipment
was staged at Farnborough, where the Society of
British Aircraft Constructors were holding their annual
flying display. A wide range of equipment was shown,
including aircraft communication sets, navigational
aids, ground station installations and various electronic
apparatus connected in one way or another with flying.

If doubt has even existed that the higher frequencies
covering the band 2 to 20 Mc/s have no future in
aviation radio the newest of the communications equip-
ments should finally dispel such opinions. There is
a definite demand for this type of apparatus but in a
different form to that used in the past. Hitherto the
designs assumed one member of the crew would be
a radio operator with telegraphy the primary means of
communication, but radio-telephony facilities were in-
cluded for short-distance working.

It seems now that telephony is becoming the primary
system for all purposes with telegraphy taking second
place and remote control is provided for operating
the radio equipment from the pilot’s cockpit. Direct
operation is still a requirement so that the new sets
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refinements. An unusually large, high-grade potentio-
meter is used for the adjustable ratio arms and to
obviate multiplicity of scales the multiplifiers are in
steps of 100. The coverage is 20 pF to 500 uxF in
three ranges and power factor and leakage are also
measured. The bridge also serves for resistance and
insulation measurements so three resistance ranges are
included, covering 5 Q to 100 MQ. Insulation
testing is provided for but not actual measurement o*
leakage resistance.

N RADIO

as Seen at the S.B.A.C

at I'arnborough

have the dual facilities and provision is made for m.c.w.
as well as ¢.w. transmission.

This requirement has led to considerable change in
the design of h.f. aircraft equipment as more power
output from the transmitter is needed to ensure satis-
factory telephony communication over long distances
and since frequent changing of frequency may be
called for when working different ground stations and
to enable the optimum frequency for the time of day
and path to be selected a comprehensive remote con-
trol system must be included. Also the control unit
must not be too bulky since space is at a premium in
the pilot’s cockpit,

In order to meet this growing demand Standard
Telephones have produced a new version of their
STRI18B high-power h.f. telegraph-telephone aircraft
communications equipment and in its modified form
it is known as the STR18C. The main modification
is the combining for general servicing purposes and
convenience of the transmitter driver section and the
receiver in a single unit. Some circuit modifications
have been made also.

The STR18C allows for instant operation and selec-
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tion from the remote control point of 100 channels in
the band 2.8 to 18.1 Mc/s. All the channels are crystal
controlled by separate crystals and each crystal is used
for the receiver as well as for the transmitter which
leads to some economy in crystals and space. The
transmitter gives not less than 100 watts output on
telephony throughout the band covered and provision
is made for use of all orthodox wire or suppressed
aerial.

Another high-power h.f. radio-telephone for aircraft
with provision also for telegraphy operation on c.w.
or m.c.w. is the Marconi AD107B. Full remote opera-
tion is possible and some 110 to 130 watts output is
available on telephony for an open wire or suppressed
aerial. Instant operation on any one of 20 pre-selected
channels is possible and a new set of channels can
easily and quickly be set up in flight should the
necessity arise.

Whilst remote control may have certain advantages
for aircraft operation it has undoubtedly added enor-
mously to the complexity of the equipment.
Admittedly the channels are precisely fixed by the use
of crystals but the associated circuits in the transmitter
and the receiver have to be tuned accurately on every
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change in frequency. Very small tolerances only are
acceptable on the h.f. bands where receiver bandwidths
must necessarily be restricted in order to avoid adjacent
channel interference so that high precision in the whole
of the remote control mechanism is absolutely
essential.

Anti-Static Aerials

Prolonged tests have shown that with the new high-
power h.f. radio-telephones ranges of 2,000 to 3,000
miles are normally attainable unless conditions are
extremely bad. Atmospheric static especially in tropical
regions is the main difficulty to long-range telephony
operation on the high frequencies, but even this is-
apparently being overcome to a large extent by the use
of the latest suppressed aerial systems. Apart from
reducing drag and impeding the speed of the aircraft,
which is one of the objections to exposed wire aerials,
the suppressed or buried aerial appears to have a
marked discrimination between static and signal with
the result that when telephony is quite unintelligible
on a trailing wire aerial it has often been perfectly
understandable on the suppressed aerial. No adequate

Among other equipment is
shown the Standard Tele-
phones STRI8C high-power
radio-telephone for remote
control on the h.f. band.

AUTOMATIC
0.F RECEIVERS
AD 7092 A

MF-HF RECEIVER
AR B4

A

ASpi7 INLICATOR Amalgamated Wireless (Australia) * Air-

FOR AD 70024 Mite ** v.h.f. aircraft equipment.

Complete Marconi radio installation for a
modern air liner.  Some equipments are
duplicated to ensure no interruption in
service in the event of a failure.
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The various units comprising
the suppressed aerial equip-
ment made by Ekco.

explanation for this seems forthcoming but the system
is still very new and few civil airliners have as yet been
fitted. But some of the newer types will have it, the
new Britannia being a case in point. So far the Royal
Air Force have been the principal users.

The new 'h.f. equipments have somewhat obscured
the developments in the v.h.f. part of the spectrum of
which there have been a few although nothing of great
consequence, The principal change is brought about
by the likelihood that very shortly civil airliners will
be required to operate on more than the former
number of channels in the 118- to 132-Mc/s band.

It is expected that a minimum of 34 will be needed
and to meet this possible demand Murphy has intro-
duced a new remote controller for their TR41 v h.f.
aircraft sets giving instant selection of up to 36 crystal-
controlled channels.

Compact, lightweight v.h.f. radio telephone sets find
many applications in the smaller type of aircraft but in
the majority of cases operation is required only on a
very few channels. Murphy have control units for
their sets giving a choice of few as well as many
channels but one of the smallest sets for the facilities
that it provides must surely be the Amalgamated Wire-
less of Australia “ Air-Mite.” This company is asso-
ciated with the English Marconi Company.

The “Air-Mite” measures 6} x 4% x6in overall,
weighs 121b and in its present form allows for opera-
tion on 3 crystal-controlled channels in the v.h.f. band
and also provides intercom facilities between pilot and
passenger. Its main usefulness is apparently found in
aircraft employed on such prosaic functions as crop
spraying, pipeline patrols in remote, sparsely populated
country and also by flying clubs and private indi-
viduals. It now gives about twice the r.f. output than
hitherto and ranges of 50 to 60 miles are said to be
regularly obtainable at the usual flying heights of
these aircraft.

Navaids

Among the new navigational aids is a simplified
airfield approach radar working in the 3-cm band and
produced by Decca from experience gained with
marine radar on the same wavelength. Much of the
marine technique and circuitry is embodied in the
equipment which is known as the Decca Airfield Con-
trol Radar Type 424,

Its primary function is to speed up the landing of
modern high-speed jet fighter aircraft but it needs only
the addition of a v.h.f. radio telephone to convert it
into a most useful small-scale GCA (Ground Control
Approach) installation for airports where a full-scale
GCA would not be justified.

Another equipment of a somewhat similar kind is
made by E. K. Cole and details have already been
given' of this Ekco Airfield Approach Aid, as it is
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Murphy receiver used for radio control of model and target
aircraft.

i
F
Scanner and radar head of the Decca Airfield Radar Type 424.

called, in Wireless World. It has since been greatly
improved in layout and in convenience in operation but
basically remains the same.

Radio equipment designed to hasten the rescue of
survivors of aircraft wrecked in the sea has been re-
ceiving some attention lately, The subject has not
been ignored by any means in the past but this year
two entirely new sets, both in conception and make up,

' Simplified Aerodrome Apprcach Aid,” W;@;World, April,
1952, p. 162.
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Burndept * Talbe ' life-saving
radio beacon with two-way R/T
Its size can be judged from
the box of matches.

Pye 50-watt v.h.f. transmitter-
receiver (right). 2

make their appearance,
One, the Ultra “ Sarah,”
has already been de-
scribed in some detail,? but
the other, which is made

by Burndept, made its
début at  Farnborough
this year,

Known as “Talbe” it is
a combined automatic radio
beacon and short-range
radio telephone set highly
miniaturized and so designed that it can be stowed
away conveniently in the standard type of life-saving
jacket, familiarly known as a “Mae West.”

With the aerial extended it automatically trans-
mits a distress signal on 121.5 Mc/s using c.w. with
a 1,000-c/s modulation pip once every 2sec for
identification. Location of the beacon in the sea is
effected by the normal D/F technique adopted by
Service aircraft which can pick up the beacon at
about 50 miles when flying at 5,000 ft and the R/T
has a range of approximately 20 miles. Small batteries
weighing 21b suffice to operate the beacon for six
hours continuously and give also an additional 30
minutes two-way telephony working.

Burndept has also developed a miniature life-saving
beacon transmitter for use in collapsible dinghys on
similar lines to “ Talbe ” but without the R/ T facility.
Having a larger battery, since weight restriction is
not so vital, it has a duration of 24 hours continuous
operation.

Radio control of models is not new, but it is likely
to play quite an important part in the early design
stages of new jet aircraft. Full-size prototypes of the
larger swept-back wing or delta-wing aircraft are
costly, whereas a study of the behaviour of a new
design in model form with radio control is far less

?* Radio Rescue Beacon,” Wireless World, August, 1953, p. 381.
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expensive and renders much valuable information.

Radio equipment based on the system described
some time ago in Wireless World® is now being made
by Murphy. It operates on 27 Mc/s but the same
system is equally applicable to the 80-Mc/s band.
Sub-carriers are used for each of the control func-
tions required and the amount of movement in each
case is determined by variations in the mark/space
ratio. These are applied to the v.h.f. carrier by fre-
quency modulation and servo mechanisms in the air-
craft translate the radio intelligence into mechanical
movement of the control surfaces.

Frequency modulation is used also in the
radio-control equipment fitted to the target
model aircraft made by M. L. Aviation. The
system is to employ an auto-pilot and use the
radio messages to over-ride the auto-pilot. Two-
tone modulation conveys the control intelligence.

V.H.F. ground station equipment shows few
basic changes but some new transmitters have
appeared. Pye has one giving 50 watts output
on any spot frequency in the band 60 to 184
Mc/s. Two models are made, one covers 60 to
100 Mc/s (PTC750), the other 100 to 184 Mc/s
(PTC751). This firm has recently completed
a mobile radio installation for a mobile GCI and
operations room for the South African Air
Force. It provides several different channels of
operation with facilities for easy and rapid
change in frequencies when required.

Many and diverse are the applications of tape
recorders, but a novel one must surely be the
Westinghouse Automatic Announcer. The basis
of the equipment is a bank of small “ cassettes,”
each containing a small spool of magnetic tape,
another to wind it on and a three-purpose mag-
netic head for recording, erase and playback as
required. Designed in the first place for train
announcements, it is now being extended to
announcing the arrival and departure of aircraft.
Any number of small “cassettes” can be in-
cluded 1n a single installation and each runs for
45 sec, but longer working times can be arranged if
necessary.

3¢ Radio Controlled Jet Piane,” Wireless World, December, 1952,
p. 489.

RADIO EXHIBITORS AT THE S.B.A.C. SHOW

Amalgamated Wireless (Australia), Ltd., General Buildings, 99,

Aldwych. London, W.C.2.
Burndept, Ltd.,, West St., Erith, Kent.
Ekco Electronics, Ltd., Southend-on-Sea, Essex.
Cossor Radar, Ltd., Highbury Grove, London, N.5.
Decca Navigator Co., Ltd., 1-3, Brixton Rd., London, S5.W.9.
E"Sioltit l;ms. (London), Ltd., Century Works, Lewisham, London,

E 13,
English Electric Co., Ltd., Queens House, Kingsway, London,
w.C.2.

Ferranti, Ltd., Ferry Road. Crewe Toll, Edinburgh.

General Electric Co., Ltd., Magnet House, Kingsway, London,
w.C.2.

Marconi’s Wireless Telegraph Co., Ltd., Chelmsford, Essex.

McMichael Radio, Ltd., Wexham Rd.. Slough, Bucks.

M. L. Aviation Co., Ltd., White Waltham Aerodrome, Maidenhead,

Bucks.
Mullard, Ltd., Shaftesbury Ave.. London, W.C.2.

Murphy Radio, Ltd., Welwyn Garden City, Herts.

Plessey Co., Ltd., Vicarage Lane, Ilford, Essex.

Pye, Ltd., Cambndge.

Redifon, Ltd., Broomhill Rd., London, S.W.18.

Salford Electrical Instruments, Ltd., Silk St., Salford, Lincs.

Sangamo Weston, Ltd., 22-26, Oxford St., London, W.C.1.

Standard Telephones & Cables, Ltd., Connaught House, A'dwych,
London, W.C.2.

Ultra Electric, Ltd.,, Western Avenue. Acton, London, W.3.

Westinghouse Brake & Signal Co., Ltd., 82, York Way, King's
Cross, London, N.1,
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THE EDITOR

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

Allocation of Frequencies

YOUR August Editorial rightly expresses misgivings
on the subject of v.h.f. frequency allocations in this
country, particularly on the potential clash of television
on the one hand, and Government and mobile services
on the other. I should like to comment on a particular
aspect of this problem.

Your issue also contained a description of the newly
developed air-sea rescue equipment SARAH, and indi-
cated that it operated just over 200 Mc/s. I have nothing
but support for efforts made towards introducing satis-
factory air-sea rescue communication, but for this
particular equipment to be of value the following
conditions will have to be met:

(1) It will have to operate on a frequency above Band 3
(216 Mc/s) and the upward extension of it being planned
in Europe. If it does not, the airborne receiver will be
jammed at very great ranges by television transmitters,
British or Continental, or both.

(2) The frequency band allotted to it will have to be
available eventually for both civil and military users.

(3) At least a measure of international agreement will
have to be obtained on the channels to be used, and upon
the rules covering its operation.

I hope some reassurance on these points will be forth-
coming, otherwise the designers of the equipment may
suffer in the way your Editorial foreshadows. If clear
public statements of intention were made by the Govern-
ment on frequency allocation, this kind of situation need
not arise.

My view is that there is an urgent need for v.h.f. air-
sea rescue arrangements and that these could be most
easily made on the international air distress frequency
in the 120-Mc’/s band, or on the international marine
frequency of 156.8 Mc/s, or on some nearby channel.
On these frequencies a minimum of new equipment will

be required.
Rees Mace Marine, Ltd. R. I. T. FALKNER.

Exhibitions and Catalogues

THE excessive number of exhibitions of electronic
equipment means that the same manufacturers re-exhibit
the same products on every occasion; thus their stands
are overwhelmed with equipment which is already much
too familiar.

An exhibition stand should focus the attention on one
or two new exhibits only, and these should be accurately
described in the technical leaflets available.

These leaflets and also the exhibition catalogue are all
too often so written that they are of little value. A visitor
wishes to know the technical details of the exhibits in
terms he can understand; a bald statement of the name of
the equipment is useless. The leaflets supplied are often
couched in the florid terms of a press handout.

A catalogue should enable a visitor to decide in advance
which stands he wishes to visit and later to refresh his
memory on the technical details of the equipment seen.
But, unfortunately, this is not often the case. In a recent
catalogue, out of a total of 142 pages only 43 are given
to the description of the exhibits and 15 to a classified
index; the description of the products of three manu-
facturers is crammed into a single page and this allows
only the name of each exhibit to be given. Aithough this
is not the worst example which I have seen, it cannot be
said to perform the required functions as described above.

Surely, it is not asking too much of manufacturers and
stand designers to give prominence to really new equip-
ment and to provide an accurate technical description of
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it.  If, therefore, manufacturers, stand designers and
exhibition organizers would collaborate now, next year’s
exhibitions may prove to be of a higher standard.

Hayes, Middx. S. PEARCE.

Ignition Interference in U.S.A.

FOR many years I have been reading the random writings
of “Diallist” with interest and some amusement, but I
fear that I really must protest against his proposal to
penalize millions of motorists in order to permit British
manufacturers to continue to turn out poorly designed tele-
vision sets that are subject to interference from auto-
mobile ignition. Here in the U.S.A. our television sets
operate in the midst of millions of motor cars, all un-
suppressed, yet never have I seen a case of ignition inter-
ference or even heard of anyone troubled by it.
Rockville, Md., U.S.A. MALCOLM S. MORSE.

Dry Cells

I WOULD like the opportunity of dispelling some of
the doubts as to the reliability of the present type of dry
cell which may have been aroused by R. W. Hallows’
article in your June issue.

In the first place the idea of using cumbersome designs
by which the electrodes are reversed is by no means new
as a study of the patent and technological literature will
show, These ideas have not received wide acceptance,
as the present design of using the zinc can as both con-
tainer and electrode is fundamentally correct and lends
itself to very fast and economic processing.

Ways and means of overcoming zinc corrosion and early
perforation have been studied extensively by battery tech-
nologists, particularly during the last war when the
demand for primary cells and batteries capable of storage
and operation under varied climatic conditions was of
extreme importance. A fair measure of success has been
achieved by chemical methods and careful, controlled pro-
cessing. [t is fair to say that, nowadays, commercial types
of h.t. batteries will store for 12 months, and most torch
type cells for 2 years, without undue loss in capacity or
reliability.

Major Hallows’ conception of the electrode reactions
is also somewhat off the beam, and this to some extent
leads him to be a too earnest advocate of the “inside-
out cell.” The reduction in size of the zinc electrode
can be carried too far, with the result that it can suffer
from lack of electrolyte at high current densities—this
factor alone restricts the application of this type of cell.
Furthermore, the mere placing of the electrode inside the
cell does not overcome the consumption of electrolyte,
whilst the cell is idle, at the electrode face, and the con-
sequent inefficiency due to deposition of water-insoluble
compounds.

His view that, by extending the carbon area, the effi-
ciency of the manganese dioxide electrode is increased is
also not true. He has been led into this belief through
his conception that carbon is the electrode and the man-
ganese dioxide is packed around it to keep it clear of
hydrogen. In fact, it is the manganese dioxide which
is the electrode, and the oxidation of hydrogen takes place
at the oxide surface. The oxide is intimately mixed with
some form of carbon, and this, with the carbon rod, acts
mainly as a conductor. One can see, therefore, that the
carbon area is already quite large, The main point in
disposing this electrode around a cylinder should be to
lessen its thickness so that the conductivity of the elec-
trode is not unduly lessened by the end products of the
electrode reaction; i.e., lower oxides of manganese and
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zinc amino compounds. The design suggested does not
do this.

Battery technologists are not unmindful of the present
deficiencies in the current design of cell, nor of the neces-
sity of saving zinc, and constant research is in progress
to find a substitute (e.g., magnesium), as well as to pre-
vent wasteful corrosion of zinc itself.

R. W. LEWIS
(Chief Chemist, Vidor, Ltd.).
South Shields, Co. Durham.

R. W. HALLOWS writes: My friend R. W. Lewis is
so knowledgeable aboutr dry cells that I should hesitate
to cross swords with him, had he not made a lunge at me,

Despite what he writes, the “ inside-out ” cell has proved
successful in the United States and I understand that it
is shortly to make its appearance here.

I did not suggest that the shelf-life of our cells is poor;
what I did (and do) complain of is that too many of them
perforate while in use when their e.m.f.s are considerably
above 0.9 V. One cell which passes out in this way can
render the other 79 of a 120-V h.t.b. useless,

Pace Mr. Lewis, I really do know that the cathode of
a Leclanché cell is not the carbon rod, but what I called
in these articles the manganese-dioxide element. I agree
that during discharge oxidation of hydrogen occurs mainly
at the oxide surface; in this way hydrogen is prevented
from collecting as densely as otherwise it would on the
particles of carbon in the depolariser mix and on the
central conducting rod.

No known depolariser, however, is sufficiently active to
prevent entirely the accumulation of hydrogen. Some
does collect, with the result that internal resistance rises
and e.m.f. falls.

Broadcast Transmitter Distortion

IN reply to J. D. Herring (September issue) the detector
circuit of my receiver is as shown. The figure I gave
was calculated for 5,000 ¢/s. Admittedly, I ignored both
stray capacitances and component tolerances. But does
this matter? I chiefly meant to convey that the ratio is
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about as near to unity as one can, in practice, reach. In
fact, it is doubtful whether high-level modulation will
occur at a frequency of 5,000c¢/s. This detector circuit,
and others more modest, give complete satisfaction on a
good transmission, even where the dynamic range covered
is extremely wide.

London, N.10. IAN LESLIE.

Correction.—In the letter from J. D. Herring on p. 416
of our September issue the lower of the two resistors form-
ing the diode load should have been marked 47 k(2.

Technical Qualifications

I RECENTLY attended a post-graduate course in
electronics at the English university (special honours
degree standard) and, in general, found that holders of
the City and Guilds Full Technological Certificate in Tele-
communications tended to be weak in mathematics,

To qualify for the Final and Full Technological Certi-
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contlinued

ficate the standard of mathematics is approximately Inter.
B.Sc. level. Endorsements in mathematics can be obtained
by taking Grades 4 and 5 and the standard then approaches
that of a general degree, but at present such endorse-
ments are optional.

The present City and Guilds syllabus places too great
an emphasis on telecommunications as understood by
Post Office engineers.

The electronic industry of to-day calls for engineers with
a knowledge of pulse techniques (radar, television and
computors) and microwave circuitry.

My main criticism of the City and Guilds examinations
is thar there are too many “talkie-talkie” examination
questions and too few simple practical design problems.
No engineer worthy of his name can afford to be without

a working knowledge of elementary physics, some
mechanics and drawing.
The letter from ‘Personnel Manager” (September

issue) prompts me to ask why membership of the

Brit.LR.E. is considered inadequate as a condition for

enrolment by the Technical and Scientific Register.
Apparently a radio engineer can only obtain “ official ”
recognition if he is first trained as an electrical engineer!
Surely if public corporations, such as the B.B.C., accept
Brit.LR.E, membership as a means of obtaining engineer
status, the Technical and Scientific Register should give

similar recognition.
Ruislip Manor, Middx. M. L. BARTON.

THE City and Guilds of London Institute Full Techno-
logical Certificate in Telecommunications is a qualification
recognized by the Admiralty Scientific Service and the
Ministry of Supply for the post of Experimental Officer.
The Ministry of Education regard its holders as qualified
teachers of that subject. Also the B.B.C. advertise that
those who possess it are eligible for posts as Grade C engi-
neers. Industry probably fails to appreciate its worth
because of the incomprehensible attitude of the Technical
and Scientific Register which, whilst recognizing a Higher
National Certificate, regards those persons who hold City
and Guilds qualifications as being of craftsmen status only.
This attitude is deplored by most responsible educa-
tionalists, but it must affect the attitude of industry

towards this qualification.
Sully, S. Wales. TERENCE L. SQUIRES.

“ Wireless Fifty Years Ago?”

MAURICE CHILD’S notes in your August issue evoke
many pleasant memories—some of them of Maurice Child.
They also move me to make some comments which may
have some interest even if they are not very relevant. For
example, his reference to the early Marconi aerial, sup-
ported by a nearly vertical bamboo sprit, makes me wonder
why the present sail arrangement of most American—and
maybe British-—yachts is called “ Marconi Rig,” for that
rig employs no sprit or gaff.

I am sure that, had space permitted, Mr. Child would
have liked to have said much more of those early days,
otherwise he would have mentioned the ever-kindly and
courteous Commander Loring, who personally inspected
all new wireless installations. When I fitted a ship I
would wire him and he would promptly come down and
inspect the installation wherever it might be.

Mr. Child’s reference to the early detectors seems to
me to under-emphasize the importance of carborundum,
which was the preferred detector in commercial practice
until the advent of de Forest’s triode. It was, in fact,
employed in the Marconi wavemeter shown in Mr. Child’s
illustration.  Operators often carried their own, which
they used when carborundum was not supplied.

I had frequent recourse to Mr. Child’s school when I
was in need of operating talent over forty years ago, and
I am delighted to know that he still carries on the good
work.

New York. U.S.A. ARTHUR H. MORSE.
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Push-Pull Transistor

Amplifiers

By J. L. MISSEN,* BSc, AR.CS.

Practical Circuit Grving an Output of goomW with Point Transistors

THE use of duality in deriving transistor circuits
from vacuum tube circuits was explained in the
September issue of this journal in Part 8 of the
series dealing with transistors. A brief mention was
made of the transistor dual of the Class B
thermionic valve amplifier, and a theoretical circuit
for a power amplifier was given. The essentials o'
this circuit are reproduced in Fig. 1.

A practical point-contact transistor push-pull am-
plifier which has been developed from the circuit
of Fig. 1 is capable of providing over 400 mW of
af. power into a suitable load at under 10 per cent
harmonic distortion. The driving power is within
the capabilities of a single transistor stage.

Limitations of a Conventional Transistor Ampli-
fier.—Before proceeding to a description of the
actual circuit, it is worth while considering the reasons
why a single transistor power amplifier of conventional
design is not capable of delivering more than 20 mW
of output power.

Typical static characteristics for the transistor are
shown in Fig. 2. Collector current is plotted against
collector voltage for various emitter currents. No
appreciable control over collector current is exercised
by negative voltages or currents at the emitter. The
minimum collector current for a given collector
voltage is therefore determined by zero emitter
current.

The power developed in a given collector load
resistor is obtained by draw-

ing a load line of slope 12

Now the dotted curve of Fig. 2 represents the
maximum permitted collector dissipation, i.e. for
every point on the curve, VI, = 100 mW. Thus
the operating point must never lie outside the area
between the curve and the voltage and current axes.
In the example chosen, the load line for an h.t. of 50
volts has been drawn tangential to the curve of maxi-
mum permitted dissipation so that the collector
dissipation reaches its maximum rating at one point
in the cycle.

With this value (6.25kQ) of load resistance, the
collector dissipation at point A, corresponding to
zero emitter current, is 88 mW. By utilising expres-
sion (1), the power output is found to be 20
mW,

It will be noted that the collector dissipation for

" Research Laboratories General Electric Co. Ltd.

Fig. 1. Transistor dual
of a Class B push-pull
amplifier.

Fig. 2. Collector cur-
rent/collector  voltage
characteristics of a
point transistor.

equal to the load resistance
from a given h.t. voltage
point on the collector-vol-
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the quiescent condition, defined by zero emitter
current, is approaching the maximum permitted
value.

Thus, to summarise, the power output from a
point transistor used in the type of circuit peculiar to
thermionic valves results in a power output limited to
some 20 mW by virtue of the h.t. and load limitations
imposed by the low collector dissipation rating.
Furthermore, at the nominal quiescent condition of
88 mW collector dissipation, only a small change in
h.t., ambient temperature, or transistor equivalent
circuit parameters could result in the collector dissi-
pation exceeding 100 mW, with disastrous results !

Requirements for Higher Output Power.—A
new approach is needed if the transistor is to prove
useful as a power amplifier which will provide a
reasonable ratio of power output to collector dissi-
pation.

The two main requirements are :

(a) A system of operation providing low collector
dissipation in the quiescent condition, which will allow
the use of a higher supply voltage.

(b) A type of power supply with ¢ poor >’ regula-
tion so that the quiescent collector dissipation is
maintained well within the maximum rating.

If, instead of operating with zero bias, the emitter
is given a large positive bias, then with a resistive
collector load, the quiescent point would be B (Fig.
2), where the collector voltage is low, and the collector
current relatively high. Under these conditions the
collector dissipation is only 22 mW, which is a quarter
of the dissipation when the transistor is used in a con-

>

BLOCKING
CAPACITOR
}{ OUTPUT
TRANSFORMER
EMITTER
. BIAS HT. COLLECTOR
INPUT r-{.——lp_{ FEED
RESISTORS

N

Fig. 3. Modified transistor push-pull output stage with
positive emitter bias and output transformer in parallel
with the high-value collector feed resistors.

BLOCKING
CAPACITOR
R
Re ouTPUT
< TRANS.
COMMON | K.T. SUPPLY. "lL
Viw ’ H——fi—r-4 .

-t

BLOCKING
CAPACITOR

Fig. 4. Practical point transistor push-pull output stage.
Typical component values are given in the text.
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ventional circuit. Thus condition (a) is satisfied.
Requirement (b) can be met by arranging that the
resistive collector feed is of such value that the load
line of Fig. 2 does not cut the curve of maximum
permitted dissipation.

However, in an a.f. output stage feeding a loud-
speaker, an output transformer is required for match-
ing to the low-impedance speaker. Now as require-
ment (b) necessitates collector feed resistors of high
value, it becomes more efficient to run the output
transformer in parallel with these resistors.

Combining these features, it is possible to evolve a
modified push-pull output circuit for transistors in
which the emitters are biased positively and the
collectors are fed from a source of high internal
impedance, thus permitting a much larger voltage
and current swing at the collectors for a given dissipa-~
tion. A simple circuit incorporating the above ideas
is shown in Fig. 3.

Equivalence Between Theoretical Dual and
Practical Circuits.—In Fig. 1 the constant-current
supplies are indicated by dotted lines. Probably the
simplest method for producing a current of constant
value, irrespective of the termination, relies on a high
voltage source E, in series with a high resistance R.
If the circuit is completed by a resistance r (<R) then
E

I R R constant .. N @)

It will be seen that the power supply to the
collectors and emitters of the circuit of Fig. 3 is
virtually a constant-current supply. In general, a
compromise must be effected in the values of E and R
from the standpoint of power economy.

From a comparison of the circuits of Figs. 1 and 3
it is obvious that there are striking similarities, even
to the parallel load. Thus in the case of the transistor
push-pull amplifier, a circuit development on the
basis of obtaining high power output with low collector
dissipation leads to the same result as would be
obtained by deriving the dual of the Class B thermionic
valve amplifier circuit.

Circuit Details.—The complete circuit arrange-
ment is shown in Fig. 4 and may be seen to be a
development of Figs. 1 and 3. The constant-current
supply for each collector consists of a battery in series
with an inductance L and a resistance R, the battery
being common to the two. The use of an inductance
enables a lower battery voltage to be used than with
a resistance alone : also it makes the a.c. impedance
of the source high to audio frequency, so that its
shunting effect on the load is less. Typical values for’
L and R, are 20H and 2.2k respectively.

The bias current to the emitters is obtained from a
battery in series with resistors R,. A typical value
for R, is 1,000 Q.

A single battery is used for both collector and
emitter. This is earthed at the positive end, and a
tap corresponding to the emitter bias is connected tc
the base leads of the triodes. Thus the same battery
may be used for the h.t. supply of preceding stages
when necessary. Usual values for the battery would
be — 45V with base tap at — 3V.

The output transformer is connected between the
collectors via a blocking capacitor of value 1 »F and
is arranged to match from 5000 to 15Q. The input
transformer feeds the emitters via a 2-uF blocking
capacitor. Two G.E.C. point-contact transistors,
type G.E.T.1, were used.
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Operation of the Cir-
cuit.—The operation of a 20 1
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mately 20 milliwatts. %
The d.c. conditions are
determined by the value of sol o\ | 1

the h.t. voltage and the re- 0 2 4 6
sistances R, while the a.c.
load is approximately R, if
the shunting effect of the
constant current network is small. Thus both d.c.
and a.c. load lines are required to determine the
operating conditions and power output from the
curves of Fig. 5. The d.c. load line is drawn through
the quiescent point of Fig. 5, to meet the voltage axis
at a point corresponding to the battery voltage. The
slope of the load line gives the value of the d.c. load.
The a.c. load line similarly passes through the quiescent
point. In Fig. 5 two a.c. load lines have been drawn,
corresponding to R, greater or less than R,,.

For the case of R, greater than R, the peak voltage

10 12 4 16 18 20

(mA)

Fig. 5. Combined characteristics of two type G.E.T.L
transistors in push-pull.

Fig. 6. Paths followed by current during one half cycle of a
sine wave.
TRANSISTOR A
la=1.(1—sNwt) I siNwt=1,
C

appearing between collector and base (V') exceeds the o
battery voltage, due to the back e.m.f. appearing fo=I (|—51Nw5"\¥ R
across the inductance L in series with the battery o 4 2
e.m.f. I
The peak-to-peak voltage appearing across R is * ‘ L |
thus 2V’, and the power output is .
b _ QVE @ -T2R, , 1 SR
out — SRL - 8 _ ( ) L
The conditions prevailing during one half cycle of T le
operation are indicated in Figs. 6 and 7. Suppose each ieo=1, (+siNw?) s R.
transistor to be drawing a quiescent emitter and 2 '—'ﬁ
collector current of I, and I, respectively. If a v 5 <}

sinusoidal input signal I,.sin oz is applied between
the emitters, the emitter currents will be modified
accordingly. Given a peak input current swing equal

WIRELESS WORLD, OCTOBER 1953

—\WWW americanradiohistory com e

—f——————————
fea=1.(1+sNwt) I siNwt
TRANSISTOR B

469



to the steady emitter bias, then, on the negative half
cycle, the emitter current of transistor A in Fig. 6
will swing to zero according to the relation 7, = I,
(1 — sin wt), for wt between o and =.

¢+ Assuming that distortion may be neglected, the
collector waveform in transistor A will be indicated
approximately by the relation 7,, = I, (I — sin w?) as
in Fig. 7. However, the collector current is supplied
from a network which presents a high impedance to
a.c. and maintains a constant current I,. Thus the
a.c. component of I, is negligible, so that on equating
the currents” at the junction C shown in Fig. 6,
I, = 7, + iy, and on substituting for 7,,, 7, = I siner,
which is a half sine wave positive pulse of current,
which passes through the load R,

At the lower transistor B the standing emitter bias
will be increased by the positive-going signal, so that
the collector impedance will be very low and will
present very little impedance to the load current
Ic sin wt.

For the next half cycle, where wt lies between =
and 2, conditions will be reversed, with transistor B
biased to a high-impedance condition. A current
pulse is thus driven through the load'in the reverse
direction, and back through transistor A, which is
then in a low-impedance condition.

To summarise: the effect is that each triode is
biased to a high-impedance condition in turn, so that
as the collector current falls, a current flows through
the load such that the instantaneous sum of collector
and load currents over a half cycle is constant and
equal to the current supplied by the constant-current
network. The resultant current waveform through

Fig. 7. Waveforms of current under the conditions of Fig. 6.
POSITION IN CIRCUIT "TRANSISTOR A TRANSISTOR B
0 T 0 T
I | LI! |
i i Yl !
EMITTER . . -
IM I;i
=1, (1—=sINw?t) 1',2=I,'_(a+5|_nwt)
0 T
Lo IcI
COLLECTOR \
i i
Ic ICB T
fa=1c Q—siNwt) | foo=1, (1+5Nw?)
0 T 2
] | !
| | i
IN LOAD v
'\ /)™ LOAD CURRENT
' — -
fi=lcsinwe SECOND HALF CYCLE

the load over a complete cycle is sinusoidal and has a
peak-to-peak amplitude of approxiamtely 21,.

In this push-pull amplifier the idle transistor is
biased to a low impedance which is in series with the
load, whereas in a thermionic valve push-pull circuit
the idle valve is biased to a very high impedance,
which is effectively in parallel with the load. @

Experimental Results.—In general, the operating
conditions and power output which were indicated
graphically in Fig. 5, were obtained experimentally ;
allowance being made for the small amount of power
dissipated in the idle transistor which is in series with
the load. The power output was calculated from
measurements of the voltage swing across a resistor
which replaced the output transformer. For applica-
tions where a distorted waveform was acceptable, an
output of over 0.5 watts was obtainable.

It will be observed from Fig. 5 that the upper a.c.
load line passes through a region of the graph in
which the collector dissipation exceeds 100 mW, i.e.
outside the area enclosed by the 100 mW curve and
the axes. However, during that part of the cycle for
which the triode emitter is biased positively, the
collector dissipation is approximately equal to that
under quiescent conditions, and is considerably less
than 100 mW, so that the mean collector dissipation
is under 100 mW although the peak dissipation
exceeds this value.

Experimental results over a number of hours,
during which time the peak dissipation exceeded
100 mW for a small fraction of each cycle, have shown
no deleterious effects on the germanium triodes.

Performance figures for the transistor push-pull
amplifier are given in Table I. The first set of results
gives the maximum power output obtainable without
exceeding the mean collector dissipation rating, or
allowing the harmonic distortion to exceed 10 per cent.
Under these conditions the power output amounted
to 420 milliwatts in a 5,000~ Q load.

The second set of results was obtained under condi-
tions for which the collector dissipation never exceeded
100 mW, and the power output was then 200 mW.
This operating condition, for which the a.c. load line
is tangential to the 100 mW dissipation curve, is
illustrated on Fig. 5.

It will be seen from Table I that the overall
efficiency is lower than might be expected. This is
due to the power dissipated in the collector feed
resistors R,.

Similar precautions with regard to bias are required
as for a Class B thermionic valve circuit, in that h.t.
must be switched off before the bias is removed.
Failure to do so results in the collector dissipation
rating being exceeded, with consequent failure of the
transistor.

The circuit has been found to operate satisfactorily
over a considerable period of time and has been
successfully applied to an all-transistor super-
heterodyne broadcast receiver and an a.f. amplifier.

TABLE 1
Battery ! Mean Collector | Peak Collector | Power Efficiency Harmonic Power
Voltage | Dissipation Dissipation Gain Distortion Output
' (Milliwatts) (Milliwatts) (db) (Per cent) (Per cent) (Milliwatts)
T 100 150 12 28 10 420
35 65 100 13.5 21.5 9 200
|
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German Radio Show

An Engincer’s lmpressions

of the Dusseldorf Exhibition

THE German radio exhibition this year was evidently
modelled on our own Show, although the physical
layout was rather different because it was held in
several halls, each of which was somewhat smaller than
Earls Court. Nevertheless, it included a large tele-
vision studio with a public gallery, and programmes
were transmitted from here to the various receivers
in the exhibition. The cameras were operated from an
O.B. van which had been driven into the studio, while
a second van provided programmes from a nearby
theatre. In another hall was the “ Fernsehstrasse ’—
the equivalent of the Earls Court * Television Avenue.”
The quality of the pictures shown here was good, but
in spite of the use of 625 lines, as against our 405, it
was not on the average as good as that to be seen in
our own “ Television Avenue.”

My greatest single impression was of the high
quality reproduction of the average German radio set
—and the fact that the public is prepared to pay for
it. Table models often have two low-frequency
loudspeakers and one tweeter. Many different makes
of tweeters are available and several are of the electro-
static type. On the Grundig stand, a great deal of
attention was aitracted by an elaborate radiogram/
tape-recorder combination which had no fewer than
eight loudspeakers! There is evidently big business in
tape recorders, and this, together with f.m. broadcast-
ing and the recent introduction of the long-playing
record, probably accounts for the great public interest
in “hi-fi.,”

Internal Aerials

With 108 f.m. stations now operating in Western
Germany, there was naturally a large number of f.m.
sets on show. Most of these were combination models
with long, medium and short a.m. wavebands, and they
all had internal aerials, including dipoles for the f.m,
as well as facilities for external aerials. Many of the
receivers used a ferrite rod aerial whicn could be
rotated by a knob outside the cabinet to reduce inter-
ference to a minimum.

There is as yet no large-scale production of tele-
vision sets in Germany and the receivers shown were
generally pre-production models. However, public
interest was high and there is no doubt that produc-
tion will mount rapidly during the next twelve months.
Many of the cathode-ray tubes were either American
types or made from American glass parts, but the
German production of 14-in and 17-in tubes is well
under way. There was no evidence tha. any larger
tubes are likely to be made in the next twelve months.
Quite a number of 21-in sets were on show, but all of
these had American tubes in them. The cheapest
receiver 1 saw was priced at 800 marks, but it had no
sound, and n order to use it one had to buy from the
same company an f.m. set covering the television sound
band.
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Practically all the television receivers have 12-
channel tuners, mostly copies of the American turret
tuners, with at least one Oak-type switch and one
eddy-current inductance tuner. The circuitry, too,
tends to follow American practice, especially with
things like inter-carrier sound and vision a.g.c. Many
sets, however, use the a.c./d.c. series-heater tech-
niques, as valve types are more like the British than
the American—in some cases they are identical.

The American influence was also to be seen in the
cameras used in the television studio, which contained
American image orthicon tubes. These cameras, made
by Fernseh G.m.b.H., have five-lens turrets, and
focusing is achieved by moving both the turret and
the tube, thereby eliminating the need for a counter-
weight. = Critical adjustment of light intensity is
obtained by the use of a variable density filter, the lens
iris being set to the required depth of focus. This
firm also showed an industrial television equipment
using a small super-iconoscope camera, whiie Grundig
had a similar apparatus using a photo-conductive type
of pick-up tube.

Good Components

Components generally seemed to be of good quality
and well designed, and in general were similar to those
produced here and in America. Both germanmum
diodes and transistors are availaole, though the last
mentioned only 1n small quantities, at prices between
£1 and 30s apiece. Aerals of all shapes and sizes were
on show, and they seemed to me (0 very cu€ap com-
pared with ours. A television signal generator made
by Telefunken that I happened to see struck me as
being much more versatile than anything we have over
here. Besides producing a variety of different wave-
forms, 1t included a wobbulator and covered cleven
television channels and two uf. frequencies. In ract,
it took about a quarter of an hour for the man on the
stand to demonstrate the full capabiliies of the in-
strument to me.

The German Post Office had a big exhibit and I was
particularly impressed by wneir demonstration of the
effect of various types of nterference on sound and
television receivers.

PUBLICATION DATE

We regret that owing to a temporary
re-arrangement at our printers it will be
necessary to postpone publication of the
November issue of Wireless World from
October 27th until Nevember 3rd.
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Radio Servicing Certificate <
European V.H.F. Stations +

Ruling 2 ¢

Servicing Exams

NEW REGULATIONS have been introduced by the
Radio Trades Examination Board for entry to the Radio
Servicing Certificate examination which  is conducted
jointly by the R.T.E.B. and the City & Guilds,

The change reduces from five years to three years the
minimum time which entrants must have spent in gain-
ful full-time occupation in radio engineering or servicing
and the age of entry from 21 to 19 years. The certificate,
however, will not be issued until the candidate is 21.
Entrants who have completed an approved course of tech-
nical instruction will in future have to serve only one
year’s full-time servicing instead of three years.

These regulations will apply to the 1954 examination
which will be held on May 4th and 6th for the written
papers and May 15th for the practical test. The closing
date for entries is February Ist. Application forms and
regulations may be obtained from the R.T.EB,, 9, Bed-
ford Square, London, W.C.1.

What is FElectronics ?

AN OFFICIAL RULING on the proper meaning of
the debatable word electronics is on the way. The fol-
lowing definitions put forward by the International
Electro-technical Commission have been submitted for
approval by the various national committees.

Electronics (noun).—That branch of science and tech-
nology which deals with the study of the phenomena of
conduction of electricity in a vacuum, in a gas, and in
semi-conductors, and with the utilization of devices based
on these phenomena.

Electronic (adjective).—Qualifies that which is concerned
with clectronics or any device which functions according to
its principles.

s

C.C.I.R. London Meeting

THE SEVENTH plenary assembly of the C.CIR, to
which we referred in our last issue, was apened by the
Postmaster-General, Earl De La Warr, at Church House,
Westminster, on September 3rd.

FIELD MARSHAL VISCOUNT MONTGOMERY, who opened
the Earls Court Radio Show, inspecting the sound reproduc-
ing equipbment in the R.I.C. Control Room. This year's show
attracted 295,240 visitors—over 5,000 more then last year.
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“Electronics” :

Attended by over 300 representatives of some 50 coun-
tries, the work of the assembly is largely being conducted
by comparatively small working parties, each covering a
specific subject. The recommendations of these commit-
tees are brought before the main assembly for considera-
tion and, if approved, incorporated in the findings of the
assembly.

We hope to include in our next issue a report on the
assembly which is scheduled to close on October 7th.

Broadcast Station Guide

WITH the coming into force on July 1st of the Stock-
holm Plan for v.h.f. broadcasting in Europe most of the
West German f.m. transmitters have changed their fre-
quencies. These new frequencies and those of all the
European v.h.f. stations, totalling about 150, are included
in the seventh edition of our book, “Guide to Broad-
casting Stations.”

As it is two years since the publication of the sixth
edition, the preparation of the new edition provided an
opportunity of completely revising the information in each
of the sections. Details of 1,800 short-wave broadcasting
stations of the world and nearly 600 medium- and long-
wave European stations are listed both geographically and
numerically in order of frequency.

Operating details of some 40 European television
stations and the frequencies used by the world’s standard
frequency transmitters are also given in the 104-page book,
which is obtainable, price 2s, from booksellers or by post
from our publishers, price 2s 2d.

Educational Opportunities

IN ADDITION to the courses in radio and allied sub-
jects to which we referred in our last issue we have been
notified of both full-time and part-time courses covering
the Brit. I.R.E. exam.,, the full technological certificates
of the C. & G., the R.T.E.B. television and servicing
exams., and the P.M.G.’s certificate exam., at the Norwood
Technical College, London, S.E.27.

A “Student’s Guide ” to courses of study in engineer-
ing available in the Manchester area has been produced
by the Manchester and District Advisory Council for
Further Education. The Council, whose address is Edu-
cation Offices, Deansgate, Manchester, 3, has also pre-
pared a booklet listing the post-advanced lectures in
electrical and mechanical engineering available in the area.

Courses for the radio amateurs’ examination are being
provided at the Grafton L.C.C. School, Eburne Road,
Holloway, London, N.7, on Mondays. Applications should
be made to A. W. H. Wennell (G2CJN), 145, Uxendon
Hill, Wembley Park, Middx., secretary of the Grafton
Radio Society, who are sponsoring the course. An ama-
teurs’ course is also being conducted at the Chichester
Evening Institute, Orchard Street, Chichester, on Wed-
nesdays.

PERSONALITIES

Dr. B. V. Bowden, M.A,, AM.LEE., the new principal
of the Manchester College of Technology, was head of the
Computer Group of Ferranti which he joined in 1950. After
spending three years in the Cavendish Laboratory, Cam-
bridge, with Lord Rutherford and four years in the scholastic
world he joined T. R. E. Malvern, from which he took a
team to the Nayal Research Laboratory, Washington, to work
on an aircraft identification system. From 1945 he was for
a short while at the Massachusetts Institute of Technology,
after which he joined Sir Robert Watson-Watt’s consulting
organization before going to Ferranti’s.
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L. H. Bainbridge-Bell, whose absorbing personal interest is
the clear presentation of technical information (particularly in
diagrams), has joined the British Standards Institution as a
committee secretary in the Electrical Section. He will assist
in the preparation of glossaries and the standardization of terms
and definitions in the electrical field. He recently retired from
the Admiralty Signal and Radar Establishment which he joined
in 1939.

F. T. Cotton, B.Sc., who joined Hivac in January this year
as engineer-in-chief, has been elected a director of the com-
pany. He was for 15 years with the Cossor organization and
was for some time chief valve engineer of Electronic Tubes

of High Wycombe. Since leaving Electronic Tubes in 1947
he has been with Ekco-Ensign and the English Electric Valve
Company.

W. E. Miller, M.A. (Cantab.), who is to be the president of
the British Institution of Radio Engineers for a second year,
has been editor of the Wireless and Electrical Trader since
1940 and was previously technical editor for 14 years. His
journalistic career started in 1925 when he joined the staff of
Experimental Wireless, now Wireless Engineer.

The Trix Electrical Co., Ltd., have appointed two new
directors: C. E. Redrupp, who has been in charge of tech-
nical development and design during his 20 or more years
with the company, and M. L. Berry, who will continue on the
sales side of the business.

OUR AUTHORS

E. W. Rogers, contributor of the article on acoustic response
curves in this issue, is chief of the Communications Depart-
ment of Redifon, Ltd., having previously been chief designer
in the department from 1945 to 1952. He served his appren-
ticeship in the Audio and Acoustic Laboratories of E.M.IL. at
Hayes from 1929 to 1936, following which he was for two
years with Cossor’s as a development engineer. He joined
Rediffusion, Ltd., an associate company of Redifon, in 1938.

H. V. Harley, contributor of the article “Valve Matching
Using Resistors,” on page 488, is a post-graduate student in
the University of Wales, where he is doing research work for
the Ph.D. degree. During the war he was a senior N.C.O.
in the Royal Corps of Signals and in R.EM.E.

J. I. Missen, who on page 467 discusses the application of
transistors in push-pull amplifiers has, since 1949, been engaged
in transistor developmentand circuit applications at the Research
Laboratories of the General Electric Company, Wembley. He
spent 4} years during the war in R.E.M.E., maintaining Army
radar and telecommunication equipment, after which he was for
two years at the Royal College of Science where he gained a
degree in Physics.

OBITUARY

R. C. Walker, B.Sc.(Lond.), A.M.ILEE., AMIMecchE,
who was in charge of the technical and commercial develop-
ment of photocells, Geiger Miiller counter tubes and specialized
electronic devices in the General Electric Company’s Valve
and Electronics Department, died on August 7th, aged 57.
Mr. Walker’s first association with the company was at the
Osram-G.E.C. Lamp Works, Hammersmith, where he was
engaged part-time while taking his degree course at Reading
University. He joined the staff of the G.E.C. Osram Valve
and Electronics Department in February, 1928. He was the
author of a number of works on electronics and its application
to industry.
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Edward B. Bull, founder and managing director of Welwyn
Electrical Laborarories, Ltd., of Bedlington, Northumberland,
manufacturers of resistors and capacitors, died in August.

Harry Diggle, managing director of Hivac, the valve manu-
facturing subsidiary of the Automatic Telephone and Electric
Company, died on August 17th. In 1932, in collaboration
with Stephen de Laszlo, he founded the High Vacurm Valve

LARGE SCREENTV.—A2I-ft
screen erected above the
proscenium at the Earls
Court Studio and smaller
screens at the sides enabled
the audience to see the
transmitted picture as well
as the full stage production.
The equipment was installed
by Cinema-Television.

Company, which was responsible for considerable work in the
field of valve miniaturization. This company was succeeded
in 1939 by Hivac, Lid.

IN BRIEF

Thirteen Million.—There are now over thirteen million
holders of broadcast receiving licences in the United Kingdom.
At the end of July there were 10,531,402 “sound” licences
(including 195,075 for car radio) and 2,479,454 television
licences, making a total of 13,010,856.

A series of lectures on Solid State Physics ” is to be given
in London on October 20th and 21st by research engineers
from the R.C.A. Laboratories, Princeton, U.S.A. There will
be morning and afternoon sessions, with talks and discussions
on recent developments in the fields of transistors, elec-
tronically active solids, photo-conductivity and television
camera tubes. Particulars as to the place and time of the meet-
ings, which were not fixed when we went 1o press, will be
obtainable from the R.C.A. European Representative, C. G
Mayer, 53, Pall Mall, London, S.W.1.

Colour Television has been chosen by the Television Society
as the subject of this session’s Fleming Memorial lecture. G.G.
Gouriet, B.Sc., B.B.C. (Engineering Research Department), has
been invited to give the lecture at the Royal Institute, Albe-
marle Street, London, W.1, at 7.0 on February 12th and 25th.
Admission will be by ticket obtainable from the Television
Society, 164, Shaftesbury Avenue, London, W.1.

Sound Recording Congress.—An international congress on
sound recording processes is being organized by the Société
des Radioélectriciens for next spring. The congress, which
it is proposed to divide into four sections covering mechanical,
photographic and magnetic recording and the problems of
standardization, will be held in Paris from April 5th to 10th.
Particulars are available from J. Matras, Secretary, Société
des Radioélectriciens, 10 Avenue Pierre Larousse, Malakoff
(Seine).

« Electronics—Key to Progress » is the theme of the ninth
National Electronics Conference and Exhibition which is being
held in Chicago, Illinois, from September 28th-30th. The
proceedings of the conference will be divided into various ses-
sions, including circuitry, ultrasonics, electron tubes, nucleonics,
transistors, instrumentation and microwaves. The 100 papers
will be published in the Proceedings of the National Electronics
Conferenge (Vol. 9), which will be available early next year,
price $5.00, from the secretary of the N.E.C., 852, East 83rd
Street, Chicago, Illinois.

« Design for Production » is the title given by the British
Institution of Radio Engineers to a Convention being planned
for next July (9th-13th) at Christ Church, Oxford.

An invitation to senior students of technical colleges and
like institutions to visit their works at Watford, Herts, 1s
extended by Wild-Barfield Electric Furnaces. The tours are

conducted during afternoons (Monday to Friday) and include
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an inspection of the Research and Development Departments
as well as the production plant,

BUSINESS NOTES

Kelvin Hughes equipment supplied for the 8,000-ton pas-
senger liner Maort, scheduled to undergo her trials on Septem-
ber 30th, includes the MS26B echo sounder, which uses Tele-
deltos recording paper. The liner will be operated by the
Union Steam Ship Company of New Zealand.

Marconi Echometer.—Designed primarily for coastal and
estuary craft, which normally do not require soundings deeper
than 100 fathoms, the new Marconi Marine visual-indicating
echometer has a range of 0-130 fathoms. The Visette, as it
is called, operates from a 24-volt d.c. supply, has a total power
consumption of 20 watts and is completely self-contained in
a case measuring 18 x 16 x 14 inches.

E.M.I1 Sales & Service, Ltd., have formed a Recording
Equipment Division which is responsible for the domestic and
professional recording equipment designed and produced by
the company. Romer Hatton has been appointed sales man-
ager of the Division with R. J. Wood as assistant sales manager
and W. H. Y. Grainger as sales engineer,

B.B.C. has ordered four complete mobile television O.B.
units from Marconi’s. Each unit will be equipped with five
cameras (two in reserve) with controls and mixers for both
sound and vision.

E.M.I. tape recorders and associated equipment recently
supplied to the B.B.C. include over fifty portable battery-
operated recorders and eighty-five for studio use,

NEW ADDRESSES

Rees Mace.—We were misinformed regarding the new
address of the Depot of Rees Mace Marine, Lid, in Swansea,
given in our last issue. It should be 6, Coed Celyn Road,
Derwen Fawr, Swansea, Glam, (Tel.: Swansea 87637).

Truvox, Ltd., announce that during extensions to their
Wembley works, the general office and home sales and export
departments  are temporarily at 15, Lyon Road, Harrow,
Middlesex. (Tel. : Harrow 9282.)

MEETINGS

Institution of Electrical Engineers

Inaugural address of the president,
B.Sc. (Eng.), on October 8th.

Discussion on * Television ” opened by the president on
October 19th.

Radio Section.—Address by J. A. Smale, C.B.E., B.Sc. (chair-
man), on October 14th.

Discussion on “Long Playing Disc Records Compared with
Magnetic Tape for Sound Reproduction in the Home,” opener
H. F. Smith, on October 26th,

All the above meetings will be held at 5.30 at Savoy Place,
London, W.C.2.

Cambridge Radio Group.—Address by D. Weighton, M.A.
(chairman), at 6.0 on October 13th at the Cambridgeshire
Technical College.

North-Eastern Centre.— Television Broadcasting Stations,”
by P. A. T. Bevan, B.Sc., at 6.15 on October 26th at the
Neville Hall, Westgate Road, Newcastle-upon-Tyne.

North-Eastern Radio Group.—Address by F. H. Birch, B.Sc.
(chairman), at 6.15 on October 5th at King’s College,” New-
castle-upon-Tyne.

North-Western Radio Group.—* Colour Television,” by A, J.
Biggs, Ph.D., B.Sc., at 6.30 on October 21st at the Engineers’
Club, Albert Square, Manchester.

South Midland Radio Group.—* Special Effects for Tele-
vision Studio Productions,” by A. M. Spooner, B.Sc. (Eng.),
and T. Worswick, M.Sc., at 6.0 on October 26th at the James
Watt Memorial Institute, Great Charles Street, Birmingham.

North Staffordshire Sub-Centre.—“ The Control of a Ther-
mal Neutron Reactor,” by R. V. Moore, G.C., B.Sc. (Eng.),
at 7.0 on October 26th at the Technical College, Stafford.

Southern Centre.— Special Effects for Television Studio
Productions,” by A. M. Spooner, B.Sc. (Eng.), and T. Worswick,
M.Sc., at 7.30 'on October 28th at the R.AE. Technical Col-
lege, Farnborough.

H. Bishop, C.B.E.,
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British Iastitution of Radio Engineers

London Section.—* The Impact of Information Theory on
Television,” by D, A. Bell, M.A,, B.Sc.,, Ph.D, (University of
Birmingh'am), at 6.30 on September 30th.

Annual General Meeting, followed by “Printed Circuits :
Some Principles and Applications of the Foil Technique,” by
P. Eisler, Dr. Ing. (Technograph Electronic Products), at 6.0
on_October 2lst,

Both the above meetings will be held at the London School
of Hygiene and Tropical Medicine, Keppel Street, London,
w.C.1

North-Western Section.—* The Detection and “Cure of
Parasitic Oscillations in Radio and Electronic Equipment,” by
H. Whalley (Metropolitan Vickers), at 7.15 on October st at
the College of Technology, Manchester. .

North-Eastern  Section.—* The Impact of Information
Theory on Television,” by D. A. Bell, M.A., B.Sc., Ph.D.
(University of Birmingham), at 6.0 on October l4th at the
Institution of Mining and Mechanical Engineers, Newcastle-
upon-Tyne,

Scottish  Section—* The Microwave Test Bench and Its
Components—a practical introduction to waveguide work,” by
J. Bilbrough (Microwave Instruments), at 7.0 on October 8th
at the Institution of Engineers and Shipbuilders, 39, Elmbank
Crescent, Glasgow, C.2.

Television Society

London—*“Recording Television Programmes,” by C. B. B.
Wood (B.B.C. Research Dept.), at 7.0 on October 9th.

“ Flywheel Synchronizing and Scanning Circuits,” by H.
Fairhurst (Murphy Radio), at 7.0 on October 22nd.

Both the above meetings will be held at the Cinematograph
Exhibitors’ Association, 164, Shaftesbury Avenue, London,
W.C.2.

Bedford Centre.—* Large-Screen Television,” by T. M. C.
Lance (Cintel), at 8.0 on October 7th. )

“The Importance of the D.C. Component,” by D. C. Bir-
kinshaw (B.B.C.), at 8.0 on October l4th.

Both the Bedford Centre meetings will be held at the Clap-
ham Road Schools, Bedford. o

Leicester Centre.—Lecture-demonstration on the application
of the cathode-ray oscillograph to television servicing by H. J.
Beech at 7.0 on October 19th at the Leicester College of

Technology.

British Sound Recording Association

London.—* Fundamentals of Disc Reproduction,” by §.
Kelly, at 7.0 on October 23rd at the Royal Society of Arts,
John Adam Street, London, W.C.2.

Institute of Practical Radio Engineers

Midlands Section.—* Electrical Indicating Instruments,” by
W. Pierce (Crompton Parkinson), at 7.30 on October 5th at
the Crown Hotel, Broad Street, Birmingham.

Institution of Production Engineers

Glasgow Section.— High-Frequency Heating and Induction
Hardening,” by R. H. Barfield, D.Sc., at 7.30 on October 15th
at the Instituion of Engineers and Shipbuilders, 39, Elmbank
Crescent, Glasgow, C.2.

Institution of Works Managers

Glasgow Branch.—* Electronics in Materials Handling,” bv
L. Landon Goodman, B.Sc. (Eng.), (British Electrical Develop-
ment Association), at 7.15 on October 26th at the Institution
of Engineers and Shipbuilders, 39, Elmbank Crescent, Glas-
gow, C.2

CLUB NEWS

Cambridge.—The first lecture of the new session of the
Cambridge University Wireless Society will be given on
October 12th by J. M. Carter (Wright & Weaire), who will
talk on tape recording. Sec.: R. C. Marshall, St. John’s
College, Cambridge.

Cleckheaton.—“ Radar 1939-1945 » is the title of the talk
to be given by W. Ripley (G4AD) to members of the Spen
Valley and District Radio and Television Society on
October 7th. At the following meeting (October 21st) Capt.
R. E. Perry, of the U.S.A.AF, will speak on “Ham Radio

in U.S.A” Meetings are held at 7.30 at the Temperance
Hall, Cleckheaton. Sec.: N. Pride, 100, Raikes Lane, Birstall,
nr. Leeds.

Edinburgh.—In addition to the regular meetings on alternate
Thursdays at 25, Charlotte Square, Edinburgh, the Lothians
Radio  Society has arranged visits to the Kirk o’ Shotts
television transmitter on October |1th and 18th. Sec.: L.
Stuart, 38, Caledonian Crescent, Edinburgh.
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TRANSISTORS

R 1 .

By THOMAS RODDAM

9.—Complementary Symmetry and Its Application in

Circuits for Television Reception

COMMUNICATION engineers, as a class, are
concerned with two quite different kinds of prob-
lems. On one side, the solid, plodding, public-
service engineers, who have to do with telephones,
transmitters and the like, are forced to consider the
problems of life, stability and long-term reliability :
just what this means you can se¢ by looking in a recent
Bell System Technical Fournal for a series of papers
on how to twist a wire round a tag. The broadcast
receiver engineer, on the other hand, must always be
penny wise: it is not for him to consider what the
capitalized cost of current and repairs will be over a
20-year period.

So far in this series we have tended to look towards
the Marthas of the transistor world, but this month,
for a change, we shall see what has been going on in
another place, the receiver laboratory.

A television receiver probably contains more circuit
types per cubic inch than any other electronic equip-
ment : there are linear circuits and non-linear circuits,
low frequency circuits and high, oscillators and ampli-
fiers. The production of a completely transistorized
television receiver is thus a rather striking stage in the
development of the transistor : the production of one
hundred television receivers would be a revolution
and a revelation. The first television receiver using
no ordinary valves—except, of course, the cathode-ray
tube—has recently been described by Mr. G. C.
Szicklai,' whose lecture in London was reported in
the August issue of this journal. This receiver, which
has a 5-inch picture tube, uses 37 transistors and
takes only 13 watts from the battery. It is portable,
but unlike most American receivers it cannot be tuned
over a wide band, and is arranged to receive only one
station, channel 4 of the American system (67.25
Mc/s).

The circuit techniques used in this receiver are of
considerable interest, and it is proposed to give a short
general survey of them in this article. A word of
warning 1s necessary. Many of the transistors used
in this receiver are either
specially developed units ~

receiver. Although this diagram does not make 1t too
clear, the receiver consists of a superheterodyne cir-
cuit in which the intermediate-frequency amplifier is
followed by two second detectors, on¢ for the intelli-
gence, sound and vision, and one for the control func-
tions, the synchronizing signals. Thus the upper
second detector feeds into the video amplifier and into
the inter-carrier frequency stages, ratio detector and
audio amplifier. As you will remember, the American
television system uses f.m. for the sound, and the
sound signal can be extracted at the beat frequency
between the sound and vision carriers. The lower
second detector feeds into a sync separator and pro-
vides the control for the two scanning chains. This
splitting was introduced because the sync amplifier
loaded the second detector too much to give satisfac-
tory performance in the intelligence channel.

The receiver uses a balanced diode mixer circuit
which is tapped down on the frame-aerial/tuning-
circuit system. The frame aerial is tuned by a parallel
L.C circuit to 67.25 Mc/s, and a 60 Mc/s local oscil-
lator signal is injected at the mid-point of the frame.
The oscillator itself, using a point transistor, is in
appearance simply one of the circuits we discussed
earlier, using the positive feedback produced by a
high impedance in the base. As we mentioned in the
previous article, however, the phase shifts in the tran-
sistor itself play an important part at these high fre-
quencies, and the capacitance from emitter to earth,
which does not appear in the circuit diagram, Fig. 2
forms an essential part of the oscillatory circuit. This
oscillator produces a diode current of ImA, and the
mixer circuit is stated to have a loss of 6 db.

There are six stages of if. amplification, which are
stagger-tuned and give a flat response from 7.5 Mc/s
to 9.5 Mc/s. Two of these stages are shown in the
circuit of Fig. 2 and it will be seen that an earthed

-

v « A Study of Transistor Circuits for Television,” by G. C.
Szil;})aé, R. D. Lohman and G. B. Herzog. Proc. I.R.E., June, 1953,
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base circuit is used. The TA-166 is a point tran-
sistor, and this type of transistor is also used for the

second detector.

The only real difference between

the if, amplifier stages and the detector is that the
. detector is operated at zero emitter bias current, thus
giving the wanted non-linearity.

The video amplifier is,

I suspect, not the arrange-

ment which would be used for a new development.
The circuit is shown in Fig. 3. The point transistor,

TA-166, was required in

good response at high frequencies.
in the collector circuit is the usual peaking coil for

L,

compensation of the output capacitance.

compensation is provided
tive feedback in the base:
L, provides an increasing
frequency rises, while the
high impedance

of this junction transistor

order to get a sufficiently

The inductance

Additional
in this stage by using posi-
the combination of B, and
amount of feedback as the
stage is kept stable by the

in the emitter circuit presented by
the collector of the junction transistor.

The main job

is to provide a fairly high

input impedance, and the gain of this stage is reduced,
with some improvement in response, as a result of the

negative feedback introduced by R,.
this circuit is a resonant circuit tuned to

LOCAL 0sC.
TA-l -

-172

Not shown in
1 Mc/s which

Fig. 2. Simplified circuit
of the local oscillator,
mixer
stages.

and first if.

shunts R, and thus reduces the negative feedback to
provide response correction. The resulting response
is flat up to about 2 Mc/s. The bleeder resistors for
the base bias which we discussed in Part 6 of this
series will be noted in this circuit. It might perhaps
be pointed out that the junction transistor here is a
p-n-p type.

The load resistor is 2,700 ohms, and the TA-166
point transistor gives an output of 8 volts peak-to-
peak across this load. The whole of this swing is
used for picture, the sync pulses being crushed by
overloading. This is another reason for providing
the separate synchronizing system. The synchroniz-
ing path, which begins with the second detector shown
in the third row of Fig. 1, is tapped down on the
driving transformer. It starts off with its own detec-
tor, which is followed by two junction transistors of
type TA153. The first of these is an earthed-base
circuit without emitter bias and acts as a Sync separa-
tor, the second is a conventional earthed-emitter
amplifier circuit. The vertical oscillator is controlled
by the integrated sync pulses, while a rather complex
a.f.c. circuit, which I do not propose to describe here,
is provided for the horizontal circuit.

The vertical oscillator itself is shown in Fig. 4. This
is a variant on one of the circuits discussed in Part 5
of this series, though it is now the saw-tooth decay, up
path 4 of Fig. 6, page 258, June issue, which is of
interest, not the pulse. This oscillator is designed to
run slightly slow, so that it can be driven by positive
pulses applied to the emitter: these are the pulses
produced in the vertical integrator. Three stages of
amplification are used, the final stage, which produces
a peak-to-peak current of
100mA in a 65-ohm, 45-
mH deflection coil, being
a “Sziklai special,” using
complementary symmetry®.

The key to this new idea
of complementary sym-
metry is the possibility of
making two kinds of junc-
tion transistors, n-p-n and
p-n-p: once this possi-
bility is realized it be-
comes logical to show the
general set of junction

=
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transistor curves in the
form of Fig. 5. These
curves are the collector
current-voltage character-
istics, measured in an
earthed-emitter circuit
with base current as para-
meters. The + signs cor-
respond to an n-p-n tran-
sistor and the — signs to
a p-n-p unit. Normally,
of course, these character-
} istics will not have num-
R, R, berf‘ on the scales, but will
R be “generalized character-
2 istics,” but R.C.A. had a
bright idea of producing a
complementary pair, tran-
sistor and  “transistor-
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Fig. 3. Essential features of the video amplifier. Right : Fig. 4. Vertical-deflection oscillator
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TE,

Fig. 5. Complementary characteristics of n-p-n and p-n-p
junction transistors.

through-the-looking-glass,” so that numbers could be
put on which would apply to the mirror pair. If you
now consider a working point somewhere in the middle
of the diagram and a load line across it you will see
that if the base current is increased, in the sense of
“ made more positive,” the collector current will in-
crease by becoming a smaller negative current, as the
base current becomes less negative. It is very import-
ant to keep an eye on the signs here: a current of
_6mA is considered to be less than a current of
—5mA.

‘As a result of this effect, a mirror-pair of transistors
fed in parallel, with outputs connected in parallel, will
behave like a push-pull amplifier and will, in particular,
give the well-known even-harmonic balance. The
reader is recommended to examine this closely for him-
self, by testing what happens as the base current is
driven.

A typical circuit is shown in Fig. 6, with some values.
This circuit operates in Class A, giving a gain of 46 db.
Higher gains are obtained if the load resistance is in-
creased, as you would expect with a pentode-like tran-
sistor. In Fig 7 an alternative way of approaching the
circuit is sketched. Here ideal 1:1 transformers are
used to reverse the signs in the lower path. The mode
of operation is easily followed: as A is made positive,
bl becomes positive and b2 negative; ¢l goes negative,
while ¢2 goes positive, but because of the second 1: —1
transformer the point D is driven negative by both
transistors. Now we replace the combination trans-
former: p-n-p transistor: transformer, by an n-p-n
transistor and simply twist the lower half of the cir-
cuit up to the other side of the mirror plane, and we
have, apart from the supply and bias circuits, the
system of Fig. 6.

One version of this circuit will operate directly into
the 500-ohm coil of a loudspeaker (one of the loud-
speakers designed for use with the Peterson and Sin-
clair single-ended push-pull amplifier®}, and the heavy
and bulky output transformer normally needed is thus
eliminated. A well-balanced pair of transistors will
produce no standing current in the load: the coil is
therefore not subjected to any permanent shift away
from the centre of the field. This feature is of great
value if the circuit is being used to drive the deflection
coils of a cathode ray tube.

In the transistorized television receiver a circuit of
this general type is used, but the load is connected in

s Proc. I.R.E., Jan., 1952, p. 7, and w.W., May, 1952, p. 203.
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Fig. 6. Transistor push-pull amplifier circuit making use of
complementary symmetry.
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Fig. 8. Two-stage complementary
system with negative feedback.

symmetry Class B

the common emitter lead, ard the two transistors are
operated in the earthed-collector mode. Supply volt-
ages of + and —4% volts give a current which varies
from —SOmA to -+50mA in the 65-ohm, 45-mH coil
of the vertical deflection circuit.

An amplifier based on this principle whic" is especi-
ally attractive is shown in Fig. 8. This is a Class B
system directly coupled to a second Class B system
with quite a 'arge amount of negative feedback from
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output collectors to the emitters of the input stage.
The feedback makes it possible to work into a 16-ohm
load, and a maximum power rating on programme
peaks of 0.5 watts is permissible. The input imped-
ance is high, and the power gain is about 28 db. As
the efficiency is nearly 50 per cent and the circuit
takes almost no current in the absence of a signal,
the power drain is only about 100 mW, a very surpris-
ing figure for a 500 mW output amplifier.

There are further variants on this theme of comple-
mentary symmetry, and some of these exhibit the same
remarkable simplicity as Fig. 8, which, it should be
noted, is a complete circuit diagram with nothing left
out. An amplifier of this type contains no components
except the transistors, the holders and the terminals.
Design follows the usual combined characteristic pro-
cess we already know in valve circuitry for fitting
together the curved characteristics of Class B stages.

The line time-base system of a television receiver
with magnetic deflection raises some special problems,
because the amount of energy involved is very con-
siderable. It is not the need to dissipate energy, for
which we should need only high-power amplifiers: the
problem in a horizontal deflection system is to control
the large amount of energy which must be stored in
the coils at the ends of the sweep. The charge on a
capacitance represents potential energy, while the
magnetic flux corresponds to the kinetic energy. We
try to save up the energy in a capacitor for use in the
next sweep, to economize in power consumption.
Transistors can be of great value here.

The horizontal deflection circuit of the transistorized
television receiver uses a cross-connected pair of tran-
sistors or a special symmetrical transistor unit. The
basic arrangement and its equivalent circuit are shown
in Fig. 9, in which the cross-connected pair of tran-

c e l
CONTROL
PULSES c L (o)
e c £ I
~—{u)s]
SWITCH
R
c L (b)
3 T
L »
Fig. 9. (a) Circuit of transistor * switch " used in line

time-base circuit. (b) Equivalent circuit.

] —
~ = |

=

(e) (b)

Fig. 10.  Collector current curves taken on a curve tracer
for (a) asymmetrical and (b) symmetrical junction
transistors.

478

sistors is replaced by a resistor R and a switch in the
equivalent circuit. When the common base lead is
held negative by, say 10 volts, the transistors provide
a resistance of only about 1 ohm to currents in either
direction—up to currents of the order of 500 mA—
while if the base lead is made positive the switch is
opened and has a leakage resistance which is of the
order of 50 kilohms. The analysis of this circuit is
carried out by considering three phases, starting from
the switch open and system at rest condition.

The first phase being when the switch is closed.
Provided that we do not allow this phase to last for
times comparable with L/R the current in the coil
grows linearly with time, and at the end of time T
has reached a value ET,/L.

The second phase being when the switch is opened
The coil is already “charged,” and an oscillatory cur-
rent is thus produced in the LC-circuit. After a half-
cycle, which takes a time T,==vLC the current in
the coil has reversed, but the magnitude is again
ET,/L.

The third phase begins when the coil is carrying a
current —ET,/L. The switch is closed and the bat-
tery starts to drive a current into the coil. Just as
in phase 1, the current rises linearly, but it is now
arising from —ET,/L, so that after a time T,=T,
the current will have reached zero.

These are just the conditions corresponding to the
beginning of phase 1: no current in L, and switches
closed. The linear run up of the current thus con-
tinues quite smoothly.

It is not very economical to use two transistors for
this job of producing the horizontal deflection, and a
special symmetrical transistor has been produced to
replace the cross-connected pair. This symmetrical
transistor is a p-n-p junction type in which the two
p’s are the same, so that you cannot tell emitter from
collector. Many early transistors were like this, but
it remained for Sziklai to see how this feature could be
used and to ask the transistor makers, who had worked
hard to find how to make emitter and collector differ-
ent, to go back and rediscover how to make them
exactly the same. Their success is indicated quite
clearly by the curves shown in Fig. 10.

The general circuit arrangement of a deflection sys-
tem using a symmetrical transistor is very similar to
the circuit using the cross-connected pair, and anyone
who is interested in more detail should turn to the
two papers quoted. The actual performance obtained
is rather interesting. For the S-inch tube a peak-to-
peak current of 1.2 A is obtained, and the supply con-
sumption is only 70mA from a 13-volt source. The
peak flyback voltage is 120. The efficiency of the
circuit 1s rather more than twice that of the best valve
circuits, even if the valve heater is not included in
the balance sheet. The losses are equally distributed
between the transistor and the deflection coils.

There are quite a number of other applications for
a symmetrical transistor: among those which may be
mentioned are modulators, phase detectors, f.m. detec-
tors and clamp circuits. These circuits can be studied
experimentally by using a cross-connected pair, though
some of the transistors have such normally undesirable
properties that they might well prove of direct use as
symmetrical transistors !

Acknowledgement.—Figs. 1, 2, 3, 4, and 9 arc based
on Figs. 1, 2, 5, 8 and 12 of reference 1, and Figs. 5, 6, 8
and 10 on Figs 1, 2, 8 and 14 of reference 2 (Proc.
IL.RE).
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More Valves
for Microwaves

NEW readers (and old ones who have forgotten)
start here. “Microwaves,” for the present purpose,
are chiefly those in what is known officially as the
s.h.f. (“super-high” frequency) band, from 3,000 to
30,000 Mc/s, wavelengths 10 to 1cm. Ameoeng other
things they are used for radar and for linking up the
B.B.C. television system. A notable example is the
Manchester-Edinburgh chain of links on about 4,000
Mc/s. Valves working according to the usual prin-
ciples are little or no good for such high frequencies;
for one thing, the time that electrons take to cross
from one electrode to another is an appreciable part
of an s.h.f. cycle, and this leads to various complica-
tions; for another, it is difficult to make the distance
between the tuning circuits and the working surfaces
of the electrodes less than an appreciable fraction of
a wave-length. By dint of making the electrodes part
of the tuning system and reducing the electrode clear-
ances to paper thickness, exceptional triodes (*disk-
seal” type) have been produced capable of oscillating
and even amplifying at around 3,000 Mc/s, but their
power and amplification are small. A complete break-
away from ordinary valves is the magnetron, capable
of almost incredible performance under pulsed radar
conditions—peak output at 3,000 Mc/s of several
thousand kilowatts, for example. It can also be
designed to work at much higher frequencies, but
since the whole of the tuned circuit is part of the
valve a different size of valve is needed for each fre-
quency band. The magnetron is a diode, with heated
cathode and positive anode, but unlike ordinary diodes
its electrons flying from cathode to anode are
influenced not only by the h.t. voltage but also at
right angles by the force of a powerful magnet, and
the energy imparted to them by the h.t. is not delivered
to the tuned circuit after they have arrived at the
anode, in the form of grid-controlled anode current,
but actually while they are still flying around in the
space between the electrodes. Incidentally, it is the
interchange of energy between an electrode and
electrons moving near it that puts the grid of an
ordinary valve more or less out of action at these
frequencies. This transit-time effect rules out ordinary
valves because it comes in the wrong phase, but mag-
netrons profit by it because with the help of the
magnet it is made to occur ir the right phase.

Now that we have, I hope, become used to the idea
of tuned circuits that are just little hollows or cavities,
and the idea of electrons taking or giving energy to
electrodes without actually touching them, it will be
easier to tackle the two other main types of microwave
valves—Kklystrons and travelling-wave tubes. After
that we can sum up by comparing the merits and
limitations of all four types.

I wonder, though, whether there is still some lack
of conviction about the influence of flying electrons.
Cavity tuning is just a further development of the
tendency towards combined and distributed induct-
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By ““CATHODE RAY”

ance and capacitance exemplified on so many house-
tops in the simple dipole, to say nothing of the acoustic
analogy presented by sound resonance in rooms—or
in a sea-shell held close to the ear. But analogies are
not quite so helpful when it comes to visualizing the
giving and taking of energy by flying electrons. A
falling brick does not impart appreciable energy to
anything until it actually hits it. One can study quite
considerable books on valves without coming across
any hint that the electrons do things to the valve cir-
cuits while they are still travelling through space.
The reason is that except at microwave frequencies
such effects are usually negligible. Of course, it
follows directly from basic principles that work is
done on a charge that is moving towards an opposite
charge under the force of attraction, and vice versa,
but this sounds rather highly theoretical and somehow

.it is difficult to picture action taking place in a circuit

due to electrons moving near it. Yet that is what is
happening in a capacitor with dielectric material
between the plates. It can store more energy when
the material is there than when it is not, because the
material contains large numbers of electrons on an
elastic string, as it were, and when a voltage is applied
between the plates they move towards the positive
plate, straining at the leash. When the capacitor is
discharged they give up this extra energy while they
are being pulled back agains: the attraction of the
positive plate,

Or consider what happens at the grid of an ordinary
valve (Fig. 1) if a large negative voltage is suddenly
applied. All the electrons in the space move away
from the grid as fast as they can. Those that had
passed through the grid and were on their way to the
anode are speeded by a kick in the pants from the
repellent negative grid voltage, and those that were
on their way towards the grid receive this blow in
the face and hurry back on their tracks. The moving
of all these negative charges away from the neighbour-
hood of the grid would upset the potential of the
grid unless some negative charges were moved on to
it, and these charges flowing in from the negative
battery constitute a current, just as if a conductive

Fig. I. When the grid of
a valve is suddenly made
very negative, all elec-
trons in the space are
driven away from the
grid.  While they are T
doing so, their move-
ments cause grid current
to flow, and if this
condition is maintained
by making the grid poten-
tial alternate at thous-
ands of megacycles per
second the resulting
power loss is heavy.
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path had been placed between grid and cathode.
An s.h.f. signal applied to the grid alternates so rapidly
that the wretched electrons are continuously being
pushed and pulled to and fro before they have time
to get anywhere, and the compensating current that
has to flow in the grid circuit is so large that it inflicts
intolerable damping on that circuit. Which is why
the grid-controlled kinds of valve won’t work. This
resistive current must not be confused with the capa-
citive current that also flows and which could perhaps
be neutralized by inductance without serious loss.
Whereas no current flows into or out of a capacitance
so long as the voltage across it is constant, a constant
voltage continues to drive electrons away from the
interelectrode spaces as long as any remain there.
Now suppose that electrons are kept out of the
space by absence of anode voltage, combined with
slightly negative grid. Switch on the h.t. voltage,
and a mob of electrons will surge forward from the
cathode. During the minute fraction of a micro-
second during which they are crossing the space to
the grid, the grid potential would be upset by the
approach of this negative charge if a small positive
charge were not brought on to the grid. In practice
a positive charge is brought by removing electrons,
and the flow of electrons against the e.m.f. of the grid
bias source means that energy is flowing into that
source. This energy, even if very small, must, come
from somewhere, and, of course, in this case it is

coming from the h.t. which is responsible for the’

forcible movement of electrons towards the grid.

Klystrons

The various kinds of klystron are designed to trans-
fer energy to and from circuits by electrons stream-
ing past them rather than into them.

Imagine then that a stream or beam of electrons has
been produced by a “gun,” just as in a cathode-ray
tube, and that it is shooting upwards at a constant
speed. In Fig. 2 the numbers 1-10 on the left show
the positions of selected electrons in the beam at
“zero” time, which is indicated by ‘0 on the hori-
zontal scale, marked in very small units of time. The
diagonal lines enable the positions of the electrons to
be found at other times; for instance, after 4 time
units have elapsed electron 1 is at position 1’, having
moved four spaces upward; electron 2 is at 2’, and so
on. If the electrons were moving faster, this would
be shown by diagonals sloping more steeply, and vice
versa. Because they are all moving at the same
speed all the lines are at the same slope.

Next, suppose that at the position marked 1 there
are two holes or grids through which the beam must
pass in quick succession, and that these electrodes are
connected to opposite ends of a tuned circuit that is
kept in oscillation (Fig. 3). Then during the half-
cycles when the upper or second grid is positive there
is an electric field between the grids tending to
accelerate the electrons, and during the negative half-
cycles the electrons are retarded. Let us trace this
effect on the position-time diagram for several half-
cycles (Fig. 4). Until the electrons reach position 1,
where the grids are, everything is as in Fig. 2. The
. sine-wave drawn at the foot along the time scale shows
that at zero time the inter-grid voltage is maximum
positive, and the gain in speed of electron No. 1, which
is then passing under its influence, is shown as a 25
per cent increase in the slope of its diagonal. The
time units are now seen to be eighths of a cycle. So
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A Fig. 2 Diagram showing progress
' of selected electrons upward at
constant velocity, represented by
] 1 constant slope of the diagonal lines.

4 Below: Fig. 3. In the klystron the
alternating voltage across a tuned
{ circuit kept in oscillation (here
I represented by conventional sym-
w 1 ] .
z % ; bols, though actually a cavity
=3 resonator is used) is used to vary
§ 4 the velocity of a beam of electrons.
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Fig. 4. When the alternating voltage across the tuned

circuit (represented by the waveform at the foot of this dia-
gram) is positive, an electron passing under its influence
(at the ** buncher ' position) is accelerated, as indicated by
a steepening of the diagonal line from there on. Negative
voltages cause deceleration. The result is bunching, as
seen at the ‘‘ catcher '’ position.

one time unit later the voltage is 1/#'2 or 0.707 times
peak, and from position 1 onwards the second elec-
tron is shown travelling 0.707 x25=17.7 per cent
faster than before. When the third electron passes
between the grids their difference of potential is zero,
so it continues at its original pace. No. 4 is retarded
17.7 per cent; No. 5, 25 per cent; and so on. If we
now transfer our attention to a point two spaces above
the grid position and watch the electrons fly past we
notice—as the diagram clearly shows—that some of
them come at longer intervals and others closer to-
gether in bunches, like a badly run bus service. Com-
paring them with the foot of the diagram we see that
the periods of sparser electrons synchronize with the
negative half-cycles of oscillation, and the bunches
with the positive half-cycles. Remember that the
electrons shown in the diagram are only selected
“tracer bullets ” representing the vastly greater num-
bers being shot upward. Compared with the average
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beam current arriving at the grids, the current pass-
ing the higher position is alternately negative and posi-
tive, in synchronism with the oscillatory grid poten-
tials. So if we were to put here a second pair of grids
connected to a circuit tuned to the same frequency,
periodically varying beam current would induce in
this second circuit an oscillatory current. Since most
of the energy of the electrons is due to the anode
voltage of the gun, and the energy required from the
first tuned circuit to bunch them is relatively small,
it turns out that under suitable conditions the oscil-
latory power developed in the second tuned circuit is
greater than that in the first. So the possibility of
amplification is opened up. And by back-coupling
the second circuit to the first, one can obtain con-
tinuous oscillation.

For obvious reasons the first pair of grids is called
the buncher. The second is called the catcher,
though this name is rather misleading, for it is the
energy of the electrons that is caught, rather than the
electrons themselves. There is in fact a final electrode
called the collector, because that is what it does. The
whole point of this scheme being to operate at micro-
wave frequencies, the conventional tuned circuit
shown in Fig. 3 is unsuitable. Resonant cavities are
used, through which the beam passes. One form,
shown in section in Fig. 3, is shaped like an American
doughnut. Another type is actually a short section
of coaxial “line.” The gun consists of a cathode,
surrounded except at the outlet by a control electrode
at about the same potential, and an anode to bring the
electrons out at speed; but except in high-power trans-
mitting klystrons the anode voltage is lower than in
television c.r. tubes—sometimes less than 1,000V.
Fig. 4 shows that the catcher might be even more
effective if placed farther away from the buncher, but
of course the phase difference between the two reson-
ators would be different; and obviously the best posi-
tion would depend on the initial speed of the electrons,
controlled by the anode voltage.

This bunching process is called velocity modulation,
to distinguish it from the process by which the con-
trol grid in an ordinary valve produces bunching at
more or less constant electron velocity.

Klystrons have been designed on the principle just
described with some success as amplifiers of micro-
waves, but unfortunately they are rather noisy so
cannot be used effectively to amplify very weak signals.
The same principle has been adopted in power oscil-
lators developing up to several hundred watts continu-
ously at around 4,000 Mc/s, which considering that

B al
1‘.

BUNCHER

ELECTROR

BEAM .
Fig. 5. Section of resonant cavity taking
the place of a conventional tuned circuit
in the klystron. Oscillatory voltage is
developed between the lower and upper
holes. through which the beam passes.
Right: Fig. 6. Diagrammatic comparison
of (a) two-resonator and (b) reflection
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klystrons, the resonators being shown ()

as conventional tuned circuits.
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something of the order of 1watt is enough for the
B.B.C. television network links seems to be adequate,
to say the least.

For low-power oscillators, used in signal generators,
and especially as superhet oscillators in receivers,
the choice is nearly always a modified form of
klystron in which a single resonator is used as both
bunchrer and catcher. It reminds me of the inex-
perienced driver who knocked down a traffic-control
policeman, and on getting into reverse to apologize
knocked him down again. In the klystron the revers-
ing is brought about by a negatively charged electrode
called the reflector, placed so as to repel the velocity-
modulated beam soon after it emerges from the
resonatpr. When the electrons find a fairly high nega-
tive 'voltage ahead of them they hurriedly reverse and
pass once more through the resonator, and if things
have been successfully arranged they do so in the
correct phase for positive feedback and oscillation.
The most convenient method of controlling the phase
is by adjusting the reflector voltage.

Tuning Facility

One advantage of the reflection klystron is that
there is only one resonator to tune, so there is no pos-
sibility of the catcher being out of tune with the
buncher. The resonator can be provided with one
or more screw plugs for varying the internal volume
and hence the tuning, or in some models the tuning
is varied over a small frequency band by squeezing
the cavity. Even without doing anything to the
resonator one can vary the frequency of oscillation
up to about 1 per cent—which is. a considerable
number of Mc/s—by varying the reflector voltage, and
this is such a convenient method of frequency modu-
lation that f.m. is usually adopted, for example in
television microwave links.

In Fig. 6 the two-resonator and reflection klystrons
are compared in simplified diagrams, and Fig. 7
shows the arrangement of electrodes in a typical
reflection klystron. Note that the resonator is built
into the walls of the valve in the same way as the
grid and anode of a disk-seal triode.

It must not be imagined that the subject of
klystrons has now been covered, for their behaviour
is much more complicated than this simplified story
would suggest. But we must press on regardless if
we are to get in -anything about the travelling-wave
tube, which is the most difficult to explain of all.
There is already a large book devoted entirely to it,

REFLECTOR

RESONATOR

(v)
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filled with abstruse mathematics, Like the magnetron
and klystron, the travelling-wave tube draws on the
energy of electrons flying through space at high speed
—energy put into them by the steady h.t. supply.
Unlike them, it has no resonator or other tuning
device, so its functioning is not restricted 10 a par-
ticular frequency or narrow band of frequencies. It
is, in fact, a unique and remarkable device—an
aperiodic amplifier of microwaves. In the early days
the only aperiodic (i.e., untuned) amplifier was the
resistance-coupled kind, and it was effective only for
audio frequencies, because of stray capacitance,
especially Miller effect. With the development of
high g. screened pentodes the frequency band was
gradually widened to include r.f. up to 1 Mc/s or so,
and, with inductance compensation, higher still, to
include the whole television v.f. band. But the wider
the band the lower the amplification that can be
obtained per stage. At still higher frequencies the
effect of stray capacitance is so devastating that it can
only be overcome by merging it into a tuned circuit,
and of course that is effective only at and near the
frequency to which it is tuned. As one gets beyond
the v.h.f. band it becomes increasingly difficult to
obtain any amplification at all, even with tuning—
hence the strenuous efforts made in disk-seal triodes
and klystrons. So the travelling-wave tube, which
reintroduces aperiodic amplification in the s.h.f. band,
of all frequencies, really is quite an astonishing device.
The CV2188, for example, at a fixed adjustment gives
15-19db gain at all frequencies between 3,000 and
4,600 Mc/s simultaneously—a bandwidth of 1,600
Mc/s!

The reason why the magnetron and klystron cannot
do this, you remember, is that the d.c. power of the
electrons is converted into alternating power by care-
ful timing or synchronization effected by tuned cir-
cuits, just as in a watch the steady power of the
mainspring is converted into regular pulses by the
action of its “tuned circuit,” the balance wheel. The
magnetron, as at present known, is unsuirable for
amplification, so can be left out of the comparison;
the klystron, as we have just gathered, needs a tuned
circuit to control the timing of the bunches of elec-
trons and thereby apply their energy to the second—
or the same—tuned circuit at the right moments to
develop oscillations of greater amplitude. The
travelling-wave (t-w) tube works on a different prin-
ciple, for it makes use of the speed of waves, which
is practically the same at all frequencies. Instead of
the electrons being made to alternate in time they are
made to alternate in distance, running alongside the
waves and feeding them with energy continuously.
This process is difficult to visualize in detail, but I
think one can fairly easily get a rough idea of it, once
the principle of energy transfer from flying electrons
has been accepted.

In a klystron each electron comes under the

. influence of the bunching voltage only during the
fleeting moment when it is actually passing between
the fixed buncher grids. This period has to be kept
very brief; otherwise the phase of the voltage would
have time to change substantially, or even reverse,
while the electron was still there. In the t-w tube it
is kept under the influence during most of its journey,
for the accelerating or retarding field is made to run
along with it, and by so doing to maintain the correct
phase all the time. When signals are sent along an
ordinary waveguide or transmission line an electric
field made in the signal pattern runs along it. . But
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as the speed is not far short of the speed of electro-
magnetic waves in space (“the speed of light”) an
enormously high voltage would be needed to make
the electrons keep up with it. With reasonable
voltages, an electron beam travels at about one-tenth
this rate, so the solution is to slow the signal waves
down to that. This is very simply done by passing
them along a wire wound into a helix (a long single-
layer spaced-turn coil) so that the length of the helix
is about one-tenth the length of the wire. The signal
to be amplified is introduced at one end of the helix,
starting a wave moving along it. At the same end of
the tube is an electron gun, shooting a beam along
the tube inside the helix.

Fig. 8(a) shows diagrammatically a length of the helix
in section, in which the electron beam and the signal
are supposed to be travelling from left to right. For
simplicity let us assume that the signal is a sine wave,
the voltage along the helix at the instant considered
being as shown in Fig. 8(b). The positive and nega-
tive peaks are marked along the helix, so at this instant
the electric field inside the helix is tending to move

RESONATOR l‘ REFLECTOR
“ o
FINE-TUNING
_~ PLUNGER
/

COARSE-TUNING -
PLUNGER = FOCUSING
ELECTRODE

\ b

-

= fuay \
GLASS : ] ﬂ \}-]_E_\ CATHODE
DIMPLE pa __H”
idad !
W I:“ £
w2 Fig 7. Section of tybical
- reflection  klystron, as

used as a local oscillator
0

in a superhet receiver.
000000000000000000000000

000000

x
S (2)
+ + +

00000000000000000000000000000000000000000000000000

e  C

Fig.8. Diagram representing at (a) the helix of a travelling-
wave tube in section, with the electron beam passing through
it from left to right. The wave potentials on the helix at the
moment selected are shown at (b), and the resulting electric
fields inside the helix tend to retard or accelerate the elec-
trons in the beam as shown by the arrows, causing them to
bunch (indicated by shading).
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the electrons in the directions shown by the arrows.
This movement, of course, is superimposed on the
high-speed flow from left to right. Since the h.t.
voltage has been adjusted to make this flow more or
less keep step with the signal along the helix, the local
attractions for the electrons are maintained all the way
along, and so the electrons increasingly pile up in
some places and thin out in others, as indicated by
the shading. In other words, continuous bunching is
occurring all along the tube.

Now the original unbunched electron stream was
simply d.c., having no ability to affect the a.c. signals
in the helix. But the bunched stream, which can be
regarded as a series of positive and negative charges
superimposed on the d.c., inevitably does induce
signals in the helix, of the same wavelength as the
bunching signal. While it is true that this original
signal must have given up some of its energy to the
electrons to make them bunch, this energy is very
small compared with the energy of the bunches
moving along at high speed. If the h.t. voltage
responsible for their high speed is adjusted so that
the phase of the signal induced by them is suitable,
it builds up the original signal so that when it emerges
from the helix it is stronger than when it went in.
Which, of course, is exactly what is wanted.

As one would expect, the voltage needed to obtain
maximum amplification is quite critical, and must be
obtained from a stabilized supply. For if the speed
of the electrons were much different from that of
the signal along the helix they would be alternately
bunched and debunched as they came into and out
of step.

Obviously the electron stream must be kept to a
straight and narrow path all the way through the helix,
and this is a different matter from focusing in a
cathode-ray tube, where it doesn’t matter much if the
beam spreads out a bit in the middle so long as it is
well focused when it arrives at the screen. Besides a
first and second anode system to get the electrons off
to a good start, a strong magnetic field is provided
all the way, as shown in Fig. 9, which is a simplified
section of a t-w tube.

As not very much has been published about these
tubes, here are a few details of the CV.2188 used in
the 250-mile chain of microwave links from Man-
chester to Kirk O’Shotts, made by Standard Tele-
phones and Cables, L.td.* This is the first regular ser-
vice in the world to make use of these tubes. Each
repeater station on the route receives signals in the
4,000 Mc/s band from the previous station, converts
them to 60 Mc/s i.f. for amplification, and tken con-
verts them back to the 4,000 Mc/s band (but 37 Mc/s
different from the received frequency) for re-trans-
mission. The output from the frequency changer is
not enough, so the duty of the t-w tube is to raise it
from 25 milliwatts to about 1.5 watts. The second
anode and the helix are earthed; the cathode is kept
at —3,000 V, the first anode at —1,800V, and the col-
lector at 450V (id prevent secondary electrons from
leaving). Total current is about 14 mA (just over 40
watts), of which the first anode hardly gets any, and
the helix only about 1mA. So most is received by
the collector, which is surrounded by a forced-air
cooler. The helix, wound 19 turns per inch, has an
inside diameter of 0.13in, and the beam diameter is

* “ The Travelling-Wave Tube as Output Amplifier in Centimetre-
Wave Radio Links,” D. C. Rogers, Proc. I.E.E., Part III, May,
1953, p 151. “ British TV Relay Uses Travelling-Wave Tubes,”
D. C. Rogers and P, F, C. Burke, Electronics, June, 1953, p. 156.
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Fig. 9. Simplified section of travelling-wave tube with
waveguides and focusing electromnagnet in place.

0.09in. The average tube life is over 3,000 hours; the
senility of a tube can be read off from the supplye
voltage stabilizer, which is arranged to raise the anode
voltage automatically to offset the effects of old age.

For an American type of tube it is claimed that an
output of 10W is obtained in the 6,000 Mc/s band
with 25 db gain, using 1,200V, And for a receiving
type the gain is 15db to 0.5mW, with a noise factor
of 10db, using 600V 0.5mA. (I can almost hear some-
body remarking that travelling-wave tubes are only in
their infancy!)

Summing Up

And now for a final summing up of microwave
valves.

Disk-seal valves.—They persuade ordinary valve
principles to work at these unaccustomed frequencies
by dint of extraordinary feats of manufacture. They
both oscillate and amplify, but performance of even
a modest order ceases above about 4,000 Mc/s, and
unless some wonderful new technique is devised there
seems to be little scope for substantially increasing
either the performance or the frequency. Where it

- is sufficient to do the job it has the advantages of

simplicity and small size.

Magnetrons (resonant-cavity type).—Unsuitable for
amplification or low-power oscillation or any sort of
gradual modulation, but unrivalled for high-power
oscillation, especially when pulse-modulated as in
radar. Simple and robust, and available for any of
the microwave bands, but frequency not easily varied
by more than a little, and prone to oscillate at more
than one frequency at a time.

Klystrons.—Can be used as oscillators and (if of
two-resonator type) as amplifiers, but in latter role
are noisy. Particularly suitable as low-power oscilla-
tors, especially in superhet receivers, but can be
designed for power output rivalling magnetrons in
continuous rating and unlike magnetrons they lend
themselves very well to frequency modulation.

Travelling-wave tubes.—Oscillate and amplify, but
compare unfavourably with the others for oscillation.
Unique in amplifying almost equally over very wide
frequency band. Larger and more complicated than
disk-seal triode or klystron, but in addition to wide-
band characteristics, they beat the triode in perform-
ance and the klystron in noise-factor.

So we see that while for some purposes there may
be room for choice from among these four types, for
the most part each has its own job or jobs at which it
does best.
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Inexpensive Megohmmeter

An Instrument for Measuring Resistance Over the Range o.1 to 10,000 MQ

By H. E. STYLES, Bs.

v

DURING the course of experimental work, a need
is often felt for equipment by means of which
insulation resistance may be checked or resistances
of the order of hundreds of megohms measured with
reasonable accuracy. Such measurements cannot be
#made with the simple tvpes of a.c. bridges normally
available to most people, whilst d.c. tests usually
require very sensitive, delicate and expensive
measuring instruments or somewhat elaborate ampli-
fying equipment.

This article shows how a simple, inexpensive and
robust instrument may easily be constructed so as to
permit accurate measurement of resistances within the
range of 0.1 to 10,000 megohms or more under an
applied potential of about 100 volts.
instrument enables insulation resistance to be tested
at about 500 volts, though at this voltage resistance
measurements may be less accurate as they are not
independent of variations in mains supply voltage.
The same instrument can, with very little complica-
tion, be made to serve as an audio-frequency signal
generator capable of producing any desired frequency
from 0.25 to several thousands of cycles per second.
Only one component, a one-megohm resistor, needs
to have a precisely known value and calibration of the
equipment is a matter of extreme simplicity.

The instrument is based upon the very simple
circuit shown in Fig. 1 which will be recognized as the
most elementary form ot saw-tooth oscillator. Capaci-
tance C charges through resistance R to the striking
potential of the neon discharge tube S at which stage
the capacitance becomes rapidly discharged until its
potential falls to that at which tube S becomes extin-
guished. The potential of C then rises again and the
cycle repeats indefinitely. Pulses of current are
thereby produced in the circuit comprising C and S,
and these pulses may readily be made evident by
inserting a low resistance telephone receiver at the
point marked X in Fig. 1.

The frequency at which pulses are generated will
depend upon the characteristics of the neon tube S,
the values of C and R and the applied voltage E
which must, of course, be greater than the striking
voltage of S. For any particular discharge tube, the
frequency of the pulses will be inversely proportional
to the product of C and R and directly proportional
to E. If the latter be maintained constant, it is
evident that for any chosen value of C, determination
of the frequency of oscillation with different resistances
at R will provide a means of accurately comparing
their values. .

An appropriate constant voltage can readily be
achieved by means of the circuit shown in Fig. 2,
which incorporates two additional discharge tubes as
voltage stabilizers. Provided the latter are operated
at a suitable current, the frequency of oscillation

434

In addition the.

produced by this circuit can be made independent of
the supply voltage within quite wide limits. By
suitable choice of capacitance the frequency of oscilla-
tion can be kept within easily countable limits for
values of resistance ranging from one to 10,000
megohms. For purposes of signal generation, fine
control of frequency can readily be obtained by means
of the slightly modified circuit shown in Fig. 3.

Fig. 4 shows the circuit of the final instrument based
upon the foregoing considerations. In order to
render the equipment capable of being used for
testing earthed circuits, power is taken from the
mains via a double-wound transformer. The latter
can, however, be of very small size, as it is required
to supply only two or three watts, and the author has
successfully employed one in which the primary and
h.t. secondary windings are wound with 44 s.w.g.
and 47 s.w.g. wires respectively.

An EB34 (VR54) valve is employed as a voltage
doubling rectifier and with a 200-volt input this
provides a peak output of about 560 volts d.c. The
valve operates under conditions much more arduous
than those for which it is rated, but no difficulties
have been experienced on this account. The heater
winding of the transformer is left floating in order
to minimize potential differences between it and the
valve cathodes, whilst the internal and external
screens of the valve are left unconnected.

Resistances R, and R, together should be such as
to allow a current of about 1.5 mA. to flow through
the stabilizer tubes S, and S,, for which VS870s are
used. Under such conditions of operation a variation
of + 109, in mains supply voltage produces no
detectable change in frequency of oscillation.

@

Fig. 1. Basic circuit o the megohmmeter.
+ ——AW— —AAV
R
+C

&

Stabilized h.t. supply for the megohmmeter.

Fig. 2.
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Switch A enables the stabilizer tubes to be dis-
connected so as to raise the test voltage to the peak
value available from the rectifier. This voltage is, of
course, not independent of mains fluctuations and
may also vary according to the current passed by the
resistance under test. For these reasons resistance
measurements at the higher test voltage can only be
regarded as approximate, but this is all that is normally
required for insulation test purposes.

With switch A closed a stabilized potential of about
200 volts is maintained across tubes S; and S,, so
that, as the striking voltage of the oscillator tube S,
is about 100 volts, resistance measurements are con-
ducted at an applied potential of about 100 volts. It
is important to know this as the resistance of some
materials varies considerably with the applied volrage.

Switch B is the normal on-off switch fitted to the
one-megohm volume control potentiometer R; and
when closed permits the latter to be employed to vary
the frequency of oscillation produced by resistance
R, in conjunction with any capacitance selected by
means of switch C. If the instrument is not required
for use as a signal generator the switched potentio-
meter can, of course, be omitted.

Resistance R; must be of accurately known value
and such as will produce, in conjunction with a one-
microfarad capacitance, an oscillation of easily
countable frequency. One megohm will probably
be found suitable but differences between discharge
tube characteristics may necessitate choice of a some-
what different value. A CV188 tube is employed for
the oscillator S, though another VS70 could be used
in this position. The former tube, however, appears
to exhibit greater differential between striking and
extinction voltages and therefore produces pulses of
greater amplitude, whilst the use of a distinctive
tube for the oscillator serves to obviate any possibility
of inadvertently exchanging it with one of the stabilizer
tubes.

The four capacitors connected to switch C have to
withstand only the striking voltage of the oscillator
tube, but their insulation must be beyond suspicion
and components of high voltage rating are therefore
desirable. The two capacitors of lower value can well
be of the mica dielectric variety but good quality
paper insulated capacitors may be used. Switch C
must also be free from detectable leakage, one having
ceramic insulation being preferable, whilst the oscilla-

+ — A

1MQ
FREQUENCY
CONTROL

Fig. 3. Frequency control for a
neon tube oscillator.

Right : Fig. 4. Complete circuit
of the megohmmeter high resist-

— Sooadnt -~ el _—

tor tube base and holder must also be free from
surface leakage in order to avoid shunting the capa-
citors with a resistance which would prevent them
from charging at a correct rate. Switch B must be of
good quality also, but in this case any leakage will be
made evident during initial tests with the instrument.

Needless to say, the test terminals themselves
must be very well insulated. The author employs a
bakelite instrument panel upon which are mounted
the test terminals. Surface leakage between these
terminals could readily be detected at 500 volts, using
the smallest capacitance, and it was therefore necessary
to eliminate the effect of this by surrounding the
terminal connected to the oscillator anode by a guard
ring* (on both sides of the panel) connected to the
oscillator cathode. Surface leakage currents are
thereby by-passed and prevented from charging the
capacitance and producing false indications. Similar
precautions may be necessary to eliminate surface
leakage effects when testing high resistances and a
guard ring terminal connected to the oscillator cathode
is provided for this purpose.

Calibration

Calibration of the instrument is effected as follows :-
The test terminals are short-circuited, switch A is
closed, switch B is opened and switch C is set 50 as to
connect the one-microfarad capacitance into circuit.
The number of clicks produced by the telephone
receiver in exactly one minute is carefully determined.
Let this number be N. Then if an unknown resis-
tance, R, connected between the test terminals pro-
duces, in conjunction with the one-microfarad capa-
citance, n clicks per minute, its resistance will be

given by the formula : R:§R4—R4. If R, is made
n

exactly one megohm, this formula reduces to R= P —1

megohms.
With other values of capacitance

becomes : R=IER4——R4 where F is the ratio of the
n

the formula

capacitance of the 1.0-pF capacitor to that of the
capacitor selected for use. If the capacitors employed

* For example, see ' Measuring High Resistance.” by M. G. Scroggie.
Wireless World, June. 1952, pp. 236-238. Eb.
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possess precisely correct values, rotation of switch C
will correspond to successive tenfold multiplication
of resistance values. There is however no need to
employ precision capacitors as the appropriate mul-
tiplying factors can easily be determined as follows.

Select a resistance which produces a fast but easily
countable frequency with the 0.1-uF capacitor. Count
the number of clicks per minute. Change over to the
1.0-uF capacitor and repeat the count. The ratio of
these two counts will then give the desired multiplying
factor to be applied to readings obtained with the
0.1-uF capacitor in circuit. The 0.1-pF capacitor can
similarly be compared with the 0.01-xF component
and an appropriate factor for the latter derived. This
procedure is repeated for the 0.001-pF capacitor, the
only difficulty being to find resistances of sufficiently
high wvalue for the purpose. Specimens of poor
insulating materials such as wood, fibre and cardboard
may be employed provided that checks are made to
ensure their resistance remains constant during the
course of the tests.

The last stage of the calibration procedure consists
of determining the multiplying factor to be applied to
all readings obtained when the test voltage of 500 is
used. For this purpose a resistance of about 5 megohms
should be connected across the test terminals and,
using the 1.0-uF capacitor, counts taken with switch A
in both the closed and open positions. The ratio of
these counts gives the required factor for obtaining
approximate resistance values at the higher test voltages
In carrying out this particular calibration care should
be taken to employ a resistor unlikely to exhibit any
marked change in resistance when the applied voltage
is raised from 100 to 500. A series of five separate
one-megohm resistors should be satisfactory in this
respect.

Careful tests have shown that for resistances up to
some twenty megohms the instrument is capable of
an accuracy sufficient to give results within 19, of
the true values and it is believed that this accuracy
holds good at higher values. The stability of the
equipment can always be checked by taking a count
with the test terminals short-circuited. Any change
observed may be due to alteration in discharge tube
characteristics with age but is more likely to be due to
alteration in the comparison resistance R, or to
accumulation of slightly conducting films on the insula-
tion of various components. No trouble of this kind
has yet been experienced as the instrument can be
housed in a tightly closed box, there being no appreci-
able evolution of heat.

Single=sideband Reeceiver

THE single-sideband (s.s.b.) method of transmission
18 gaining in popularity on many long-distance short-
wave radio circuits since it possesses several distinct
advantages over the older double-sideband system.
For example, the signal/noise ratio is better; less
bandwidth is required for a comparable service; there
is a marked freedom from non-linearity distortion due
to multi-path transmission and greater traffic-handling
capacity, cince both sidebands can be employed
independently.

In view of these advantages, more than usual
interest attaches to the developmer:: by the equipment
division of Mullard of an independent sideband
communications receiver known as the Type GFR552,

4856

It covers 4 to 30 Mc/s in four ranges and is intended
for the following types of reception: —

1. A3—normal double sideband.

2. A3a—single-sideband with a pilot carrier 16db

below the peak sideband power.

3. A3b—independent sideband with pilot carrier 26

db below the peak power of either sideband.

The receiver is a double superheterodyne with
intermediate frequencies of 3.1 Mc¢/s and 100kc/s
respectively. It is designed for continuous use on
long-distance circuits for telephone and telegraph
traffic and provides for simultaneous and independent
reception of four telephone channels of 3-kc/s band-
width or two of broadcast quality (6kc/s). Alter-
natively each sideband can be used to carry several
audio-frequency telegraph channels.

The receiver is assembled in an enclosed rack-type
cabinet measuring 7ft high, 24in wide and 26in
deep. The makers are Mullard, Ltd. (Equipment
Division), Century House, Shaftesbury Avenue,
London, W.C.2.

Short-wave Conditions

Predictions for October

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distance
paths from this country during October.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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Converter for 200 kefs

Unusual Application of Crystal Control

By C. B. RAITHBY*

A VERY large number of communication receivers
of both American and British manufacture do not
include the long waveband and cannot therefore
receive Droitwich on 200 kc/s.

This is a disadvantage to both the “all-wave”
listener and the transmitting amateur. For the
former, if he wants to listen to the B.B.C. Light pro-
gramme reception on 1,214 kc/s is often unsatisfac-
tory in many areas. For the latter, the 200-kc/s
transmission, if available, provides an excellent means
of checking the calibration of oscillators.

The converter described here provides a simple
means of receiving Droitwich on 200kc/s on any
reasonably well-screened short-wave receiver.

An ECHS35 valve is used as a mixer with a crystal-
controlled oscillator. The coil L L, is a Wearite
type PAl but any equivalent coil is suitable.

The advantage of the design is that a wide range
of crystals may be used including available ex-
Government surplus. Crystal frequencies ranging
from 3 to 10Mc/s have been found satisfactory.
Some actual frequencies used are 3.5 Mc/s (with the
main receiver at 3.3 or 3.7 Mc/s), 8 Mc/s (with the
receiver at 7.8 or 8.2 Mc/s), 10 Mc/s (with the main
receiver at 9.8 or 10.2 Mc/s). A receiver frequency
occupied by a very strong station should be avoided.
Fortunately the input to the receiver from the con-
verter is so great that the former’s gain is greatly
reduced by the a.g.c. action. No such difficulties were
encountered on the frequencies mentioned.

If the converter is to be located inside a communi-
cation receiver, then its construction and shape will
depend on the space available. In the one described
and illustrated a small brass chassis, approximately

» Amateur radio station G8G1.

\'Y

RF.C.
25

L1

L

-Q
HT.

Circuit diagram of the crystal-controlled long-wave converter.
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Crystal-controlled converter described in the text fitted
with the ECH235 valve and below, an underside view of the
chassis.

Kitiies=E

R

41 % 12 x 1tin is used. The layout is not critical and
any reasonable layout should prove satisfactory. If
space is very limited a miniature frequency changer
valve such as the UCH42 may be used, with appro-
priate circuit changes, instead of the ECH35. A
length of coaxial cable conveys the converter output
from the feed-through insulator on the left to the
receiver aerial socket. If the converter is located
within the receiver the power supplies of 250 volts
d.c. and 6.3 volts a.c. can probably be taken from
the existing supply unit. At 250 volts h.t. the current
consumption is 10 mA, but satisfactory operation can
be obtained at 130 volts, 31 mA if economy is essen-
tial due to possible overloading of the receiver’s power
supply circuit.

When this is not possible a small separate power
unit will be necessary. The converter can be used
apart from the receiver and quite satisfactory opera-
tion has been obtained with about 30ft of coaxial
cable joining the two.

In this unit capacitor C, is fixed and of 350 pF.
If preferred a combination of fixed capacitor and
parelleled trimmer may be used. C, is not very
critical, however. It is suggested 350 pF be used as
a start. If the receiver has an “S” meter various
values can be tried until the maximum reading is
obtained.  Alternatively, temporarily connect a
normal variable capacitor of 0.0005#F maximum
across L., and adjust for optimum setting, remove,
measure the capacitance on a bridge and connect in
a fixed capacitor(s) of this value.

To put the converter into operation, connect the
receiver’s aerial socket to the converter and the con-
verter’s output terminal to the receiver. Insert a
suitable crystal in the converter, switch on and tune
the receiver to the crystal frequency to check that it
is oscillating. Then tune the set 200ks/s higher or
lower for Droitwich. Select the better of the two.
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Valve Matching Using Resistors

Analytical and Experimental Methods of Equating Characteristics

OCCASIONALLY circumstances arise when two
or more valves having as nearly identical character-
istics as possible are required. Perhaps a valve
voltmeter is being built in which drift is to be mini-
mized' ; perhaps the mathematics of a novel circuit
is simplified by the assumption that all of the valves
have identical parameters.? To meet the need,
negative feedback might possibly be applied to reduce
unwanted effects,® or the required valves may be
specially selected? from a number of the same type.
The home experimenter’s valve stock may not be
large enough to allow making a good selection, and
the experimenter may wish to avoid the complication
of negative feedback with its resulting reduction of
gain. An ideal way out of the difficulty would be to
modify the characteristics of the available valves,
reducing their parameters to a common level. This
idea can in fact be applied with a fair degree of success
by using suitable resistances in conjunction with the
valves. The matching is not perfect and does not
take account of parameter changes caused by ageing
or by fluctuations of heater voltage. Nevertheless
the method is simple in principle and application.
Fig. 1 shows an elementary amplifier modified by
the inclusion of the resistor R, between the valve
and its load impedance Z. From simple theory the
alternating output voltage V, for an alternating input
voltage V, is
ﬂlvlz

T ta+R, +Z

where p, and r,, are the amplification
factor and valve impedance respectively,
the minus sign indicating the phase re-
Jationship between the input and output
voltages. The same output would be
obtained, in the absence of R, if the valve
had the same amplification factor u,, but
an impedance equal to (r,; + R;). In
accordance with the relationship u = g,,7,,
the mutual conductance of the new
valve would be

V, = 0

Em1

behaves as a new valve with an amplification factor

1
# 2<1 ¥ raz/R2>

and impedance r“2<l+—:ﬁ>
a2/ ™2

()

(a) Simple amplifier, (b) a.c. equivalent circuit.

(b)

(1 -+ Ry/rgn)

In Fig. 2, the amplifier is modified by the resistance
R, in parallel with the valve. The expression for the
alternating output voltage is now

JuaViZ

T2
— OV + Z
(1 + raz/R2> u

where u, and r,, are the amplification factor and valve
impedance respectively. )
Thus the combinaticn of valve and parallel resistor

( 1
1 + r40/Ry

V,= — 2
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(a) Simple .
amplifier, (b) a.c. <

equivalent circuit, +
(c) alternative equi- v
valent circuit de- '

rived from (b).
. ! k - J
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By II. V. HARLEY, Bscx

This may also be easily seen by applying Thevenin’s
Theorem to the equivalent circuit of Fig. 2(b). The
mutual conductance is g,,,, and is not altered by the
parallel resistance.

In a like manner the parameters of the “ equivalent
valve ” made from a true valve with both series and
parallel resistances can be found. Fig. 3 tabulates
the results.

The effective parameters of the combinations depend

* Department of Electrical Engineering, University College of
North Wales.

¢ HPE . 4

both on those of the valve and on the resistances.
Suitable choice of the resistances makes it possible to
derive combinations with similar parameters, even
though the valves themselves are dissimilar. Thus
for equivalence of Figs. 1 and 2 the parameters of the
one combination are made equal to those of the other.

Equating the amplification factors we have

Ho
e .. . .. . 3
T Ry &

and for equivalent impedances

r('
rall + Ryfrgy) = (1—;712/11_) .. .. (4)
a2, 2.

The required values of R, and R, may thus be found

| 2 3 4 5
a a
Rs
CIRCUIT OF -
EQUIVALENT VALVE R, g 1] 3w
k k
AMPLIFICATION —— T -
FACTOR K K (, n r_‘,> (l sy ﬁ) (I + E)
R, R, 2 R, :
. R
R r r‘\(I + -r—3> Ry |
IMPEDANCE Ta "a(l + ;'—) = aR iy (| + r")
a a a 3 R,
1+ == |+ == + = R
< Rz> R z)
9 R
MUTUAL q mR q et R
CONDUCTANCE m |+ =L = 1+ T+ —‘(I L
Ta Ta Ta * Rz
Fig. 3. Properties of '’ equivalent valves.” Fig. 4. Equivalence of valve-resistance combinations.
] 2 3
a

CIRCUIT
CONFIGURATION

PARAMETERS OF e
VALVES ALONE i Tyt O,

CONDITIONS FOR
A.C. EQUIVALENCE

WITH CIRCUIT OF
COLUMN |
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simply by solving equations (3) and (4) for R, and

+HT. R,, giving
R, 1

gm2
Fig. 5. Circuit for
determining

matching  resist-
ances.

< mutual conductance.

B
R, = <_1L>__
He = 11/&me

If one excludes negative resistances and negative

/ mutual conductance valves, equations (5) and (6) can

only be satisfied for g,,,>g,,, and po=pu, Gf u, =

then R, = o0, i.e. this resistance is not needed).

Thus the parallel resistance must be associated with

%, the valve having the larger amplification factor and
Ry

Rlzyl(;——:g%) )

©

the series resistance with the valve having the larger

It can be seen that the circuit arrangements of
Figs. 1 and 2 could not have been matched had both

one valve been greater than the corresponding para-

meters of the other. For
such a case, a more general
“ equivalent valve,” such as
in Fig. 3, columns 4 or 5,
would be necessary. Fig. 4
details the more general
conditions for equivalence
of the valve-resistance
combinations.

Depending upon which of
the wvalves has the lower
mutual conductance, -either
R, or R; of Fig. 4 may be
zero. The g,, of the matched
pair then equals that of
the valve with the lower
mutual conductance. By
restricting the parallel re-
sistance to the valve with the
higher u, the amplification
factor of the matched pair
is made equal to that of
the valve with the lower .

( T =32  the amplification factor and mutual conductance of
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Fig. 6. (a) Anode characteristics of 6SN7 double triode, (b) “ anode ’’ characteristics
of matched valve-resistor combinations. (x points for one triode section, e points
for the other triode section.)
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Neither mutual conductance
nor amplification factor can
be increased by adding
resistances.

The resistances R,, R,
and R; of the foregoing

_results could, of course, be

incorporated in the actual
amplifier load impedances,
and the alternating output
voltages could be taken at
the correct level from the
modified loads. However, it
is of interest to examine the
effect of the resistances as
added in Figs. 3 and 4 on
the d.c. characteristics of the
combinations.

Let the same linearity of
valve characteristics be
assumed, as implied in the
a.c. equivalent circuit
analysis. The current
taken by an ‘ equivalent
valve” may be found by
combining with the true
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anode current the effects of voltage drops and shunt
currents contributed by the added resistors. By so
doing, one finds that a further condition has to be
satisfied if d.c. equivalence of the valve-resistance
combinations is to accompany a.c. equivalence. This
condition, which is derived in the appendix, is inde-
pendent of the added resistances, and can be simply
expressed in terms of the valve mutual conductances
or amplification factors. Therefore the possibility
of obtaining similar d.c. characteristics for a.c. matched
combinations depends only upon the characteristics
of the valves themselves, and nothing can be done
about it by adding resistances. A limited series of
experiments with triode valves of like kind has shown,
however, that matching of a.c. characteristics may in
practice be accompanied
by reasonable matching of

ke 3 -

R e -—

now be required. When both a.c. and d.c. nulls are
obtained, the calibrations of the four resistors give the
resistances required to produce matched combinations
“for the particular h.t. and grid bias voltages obtaining.

Fig. 6 shows the matching achieved between the
two sections of a 6SN7 double triode, using the
above experimental method. The results of Figs. 7
and 8 were obtained by calculation from the equations
of Fig. 4, the valves being KT63s strapped as triodes.
It can be seen from Fig. 8(b) how nearly coincidence
of d.c. characteristics has followed the a.c. matching.
For Figs. 9 and 10 calculated values of resistance were
again used, but with valves of more widely differing
characteristics.

It is of interest that the valve-resistor combinations

v
@®

overall d.c. characteristics.

I

21

The latter effect is of

(¢)

36—

(v)

l

importance as it affords a

~tp 4—|
1
|

;°’or

means of finding easily the
52

resistances required.  The
circuit used is that of Fig. 5.

It is assumed at the outset

o,
i
)

; 28
that the valve-resistance com-

o]

binations, when matched, will

F—
™, .

behave identically for both a.c. zd i

LR

and d.c. Any single mutual

characteristic curve of a com-
bination will be defined by the

20

I, (mA)

NG el

effective anode current corres- 3

ponding to a particular grid

Ny \,\\
X

voltage, and by the slope of

the characteristic (i.e. by the

Ny
o
C

mutual conductance). Then 7

any two combinations are 8
matched if they have the same

mutual conductance and the A
same standing current for

given grid and h.t. voltages.

The resistances Ry, of Fig. ) ag 80 120
5 are equal and of the order
of 100 to 500 ohms. R;, Ry,
R; and R, are calibrated car-

bon track or wirewound vari-

Vy!

Fig.8. (a) Anode characteristics of KT63 valves alone (strapped as triodes), (b) **anode’’
characteristics of matched valve-resistor combinations.
bination, e points for other valve or combination.)

160 200 240 0 200 240

(x points for one valve com-
The matching resistances were

3blef‘35i510f5fnd R.fli'sincluded calculated using valve parameters for V, = 160V and V, = —6V.
to protect the milliammeter.
The input alternating voltage o8
is obtained from an audio | e e Fig. © Mutual J
frequency source. Because low " e 8- (a) ;.,‘.gg ‘g" ”“""‘g
values of R, are used, the 44— (8) XSE AR O LI G [SIE
h 5 >each  ~ / (both strapped as triodes), (b)
alternating voltage across eac > Al mutual conductance curves for
one of themwill beproportional "X 40 % matched valve-resistor combina-
to the g, of the valve-resist- & 4+ A tions. (e points for KT63, x
ance combination feeding it. - i points for K166.) The matching
Equality of alternating voltage = p resistances were calculated using
across each R;, and thus 5 7 valve parameters for V, = 160V
equality of the mutual con- g2 32 and V, = —6V.
ductances of the combinations, - 2 -+ [ S
is achieved by adjusting R, or 3 28 7 P
. i - AS 7
R; until the sound in the 2 WSS L1 (b) Aq|_
headphones is 2 minimum. To - V| s
keep the mutual conductance e (Aol
ooee . y -
of the combinations as high as 2o 7T/ LA
possible, either R, or R, A T IR
should be zero. After being re v e
appropriately switched in, R, 6 4 L
or R, is adjusted until the 14 : )
milliammeter reads zero. Slight o a0 80 0 160 200 240 0 a0 80 120 160 200 240
readjustment of R, or R; may Va Ve
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Fig. 10 (@) Anode characteristics 45
of KT63 and KT66 valves alone [
(both strapped as triodes), (b)

40— (a) >

‘*anode’’ characteristics of

I T

— () o P

~d 5
=

4~ ——{
|

=~
~6
e /0
=
~6

matched valve - resistor combin-
ations. (e points for KT63," x 35

points for KT66.)  The matching |

Pl

resistances were calculated using

%
valve parameters for V, = 160V 30 /

©and V, = —6V.

S
4

were reasonably matched, even

I, (mA)

Ex
~,
™ol
X,
SN

X\~x

though the parameters of the 20

valves themselves were not
constant over the range of 15 !

operating voltages.

S
S
oI

The results presented are

for triode wvalves. In ele-

.
hS i

mentary analysis, pentodes

are looked upon as constant

s

current devices. To modify

the characteristics of a pen-
tode, a rather large resistance
might be needed if connected
between the anode of the valve
and the load, whereas the desired result may better be
achieved with an un-bypassed cathode resistor. This,
of course, constitutes negative feedback.

APPENDIX
Analysis of D.C. Conditions

Case 1.—The equation of the more linear regions of the
anode characteristic curve of a valve is closely approximated

by
Ia=,}<va+#vg>+k O

a

where I, is the anode current, r, and u the valve impedance
and .amplification factor respectively, and the constant k
is the intercept on the I, axis of the tangent to the anode
characteristic for zero V,. This constant, 4, may be
thought of as an additional valve parameter which must
be considered when d.c. matching is desired.

Hence for Fig. 11 we may write
1 ..
I, = <V,,+;L1V,,>+kl R
Ta1

where the subscript ; indicates that the parameters apply
to the particular valve in Fig. 11.

Also V, = V" — IR, a0 Lo (i)

Fig. 11.

Fig. 12.

www americanradiohistorv com I

From (ii) and (iii)

1 k
Ia = <_ > <Va/ o V{I> + — i R .
rar (1 - Rylryy) f a+ Ryfra) (iv)

Comparison of the valve parameters of (i) with those of
the valve-resistance combination in (iv) gives the same
results as were derived earlier from purely a.c. considera-
tions ; see Fig. 4, column 2.

Case 2.—The effective parameters, including the
effective value of %, may also be derived for the valve-
resistance combination of Fig. 12. Using the suffix 2 to

denote the parameters of the valve alone, we have by
comparison with equation (iv)

1 Ry
L= v, —
: <ra2<«1 n R;,/r,ﬂ)) < S+ V) 0T Ryjrgy ¥

Also Io=V,//Ryyand I, = I, + I .. oo (vi)

Hence, from (v) and (vi)

1+ r,p/Ry -+ Ra/R2> ! o
I, = T s WVt )V,
! ( ra2(l + Ry/rag) Q <1+7'a2/R2+R3/R2) >

ks

T R o
L
Comparison of (1) and (vii) shows the results of Fig. 4,
column 4. For complete equivalence of the circuits of
Figs. 11 and 12, equations (iv) and (vii) must have identical
coefficients of current, of V,’, and identical constant terms.
Over and above the conditions for a.c. equivalence, the
equations show that there is a further condition to be
satisfied for d.c. equivalence, viz. :

ky _ ks
(1 + Ry/ra1) B (1 + Ry/re)

.. (viii)
But, for equal mutual conductances of the combinations,

Emi1 _ Em2
(l + Rl/ral) (l + R3/ra2)

(ix)
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whence, from (viii) and (ix) the additional requirement for
d.c. matching is

=
kﬂ Em2

which depends on the valves alone

The condition can also be expressed in the more
illuminating form

X
e ¢ )
[ Xo

where X, is the intercept on the V, axis of the tangent to
the anode characteristic (for a given V,) of the valve with
the amplification factor po, and X, is the corresponding
intercept for the other valve.
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“Cellular” Circuits

Solderless Assembly Method Using Small
Replaceable Units and Printed Circuitry

By MICHAEL LORANT

PRINTED circuits, in which conducting patterns
etched on plastics take the place of conventional
wiring, have come into fairly wide use. For the
problem of connecting components and valves to the
printed sheets several solutions have been offered.
However, the diversity of these solutions and their
inability to gain widespread acceptance indicates that
the right answer has not yet been found.

In a novel approach to the problem made by the U.S.
National Bureau of Standards, small three-contact
moulded blocks or cells, each containing one or two
circuit elements—resistors, capacitors, inductors, are
pressed against the etched circuit pattern by means of
springs that are extensions of the valve socket con-
tacts. No soldering is needed. The individual
moulded cells are about Zin high by %in wide by %in
thick. Each has three contacts, one on the top and
two on the bottom. The cells are grouped together in
“puilding blocks,” each comprising two valves and
twelve cells held in a compact bundle by means of a
suitable frame. The top surface of the block consists
of a spring assembly containing the valve sockets and
the necessary spring contacts. When the block is
fastened to the printed base-plate by means of screws,
springs in the spring assembly apply substantial pres-
sure to the top terminal of each cell and hold the two

Part of a working circuit using the experimental cellular
assembly technique. Each cell is fitted with a small knob
and the blocks are spaced far enough apart to allow the
cells to be withdrawn.
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Lottom ¢erminals firmly in contact with the
printed circuit pattern. Positive and noise-free elec-
trical connection is further assured by the application
of a thin film of grease to the cell contacts.

The two-valve block is considered an optimum-
sized sub-assembly in the new system. Any number
of the blocks can be mounted on a suitably printed
base-plate of sufficient area. Potentially inexpensive,
they are compact (about 2tin x lin x 17%in, not includ-
ing the valves) and are easy to store and to handle.
They are extremely rugged, and as long as a block
is secured to the base-plate none of the cells can
vibrate or shake loose.

A noteworthy feature of the technique is that it
enables both blocks and cells to be replaced quickly
without the use of plugs or connectors. If conven-
tional plug-in assemblies were made as small as these
blocks the plugs would add substantially to both
size and cost. The elimination of both soldering
labour and multiple connectors results in a double
saving.

In case of trouble, an entire block can be easily
removed for repair or replacement, simply by loosen-
ing the screws that hold it to the base-plate. Either
on the spot or after return to the factory or servicing
department, defective blocks can be quickly repaired
by replacing faulty cells. Each cell is identified by
suitable markings.

An important aspect of the use of three-terminal
cells in the new technique is the fact that positive
pressure can be maintained at three points, and only
three points, by a single spring. Fortunately, in the
great majority of electronic circuits no more than two
circuit elements need be connected electrically to a
single valve electrode. A three-terminal cell, there-
fore, besides being easy to hold under firm spring
pressure, will in general provide enough electrical
contacts for the elements associated with any valve

F L L s ok Lashens ARS . L e SEM ug his)

Constructional details PN
showing how the cells
fit into the blocks.

o e e
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TOP PLATE\

ETCHED PATTERN\

PLASTIC cmsss—ﬁ
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pin. Exceptional cases can be taken care of in the
new system by providing for a spare cell not con-
nected to the valve pins. It is also possible to provide
for three-terminal cells of double or triple the stan-
dard thickness to accommodate occasional oversized
elements.

An experimental nine-valve cellular circuit already
constructed at the Bureau appears to confirm the
practical possibilities of this type of construction. For
convenience, the limited number of cells needed were
formed at room temperature using a casting resin,
although this is not the best material. For quantity
production, cells could be moulded in phenolic by the
process now in wide use for making resistors and
capacitors. The components would be spot welded
together and to the terminal tabs before moulding.

B.B.C.

SOME interesting electronic methods of combining pic-
tures are now being used by the B.B.C. in some of their
television programmes. In one, known as “inlay,” the
picture from one camera is replaced over a chosen fixed
area by the picture from another camera—the effect being
rather like an inset magazine photograph. The changing
from one camera to another is done by an electronic
switch. This is controlled by the output of a flying-spot
scanner, synchronized with the cameras, which scans a
mask cut to the required shape for the inset picture. Thus
when the flying spot comes out from behind the mask,
light falls on the photocell and the electronic switch selects
the main camera output; when 1t goes back behind the
mask the light is cut off and the switch selects the output
of the “inset ” camera.

In the other method, called “overlay,” the actors are
seen moving against a background which is actually being
generated by another camera or a film scanner. It achieves
electronically the same effect as the familiar back-projec-
tion technique, but without all the cumbersome film
apparatus that is normally needed. Simple addition of the
two pictures would, of course, give a “ghost” effect, so
parts of the background picture have to be removed to
make room for the foreground picture.

This is again done by electronic switching between the
two cameras, but instead of a mask to control the switch
the apparatus uses a “silhouette ” signal corresponding to
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the outline of the foreground picture. To obtain this, the
foreground subject, say an actor, is televised in front of a
plain black background, and the resulting camera wave-
form is clipped top and bottom to produce a square pulse.
When the pulse is “on > it causes the electronic switch to
select the picture from the foreground camera and when it
is “off ” the picture from the background camera. Thus,
wherever the foreground subject moves it is always fitted
neatly into a suitably shaped hole in the background.

“Television Enginecering™

THIS is the title of a new textbook primarily intended
for the B.B.Cs operation and maintenance staff. The
first volume, with the subtitle “Principles and Practice,”
written by S. W. Amos, B.Sc(Hons.), AMIEE, and
D. C. Birkinshaw, MB.E.,, M.A,, M.LEE, in collabora-
tion with J. L. Bliss, A M.LLE.E. (all of the B.B.C.), has
just been issued by our publishers for Wireless World by
arrangement with the B.B.C.

The first volume is divided into three parts: funda-
mentals; camera tubes; television and electron optics.
Treatment is non-mathematical, except in the appendices.
The book runs to 300 pages, with 188 illustrations. Price
is 30s. (postage 8d).
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Flywheel Synchronization

Some Further Notes

S INCE writing the original article (Wireless World,
March 1953, p. 137) the writer has installed a
multivibrator time-base in his receiver and he
feels that the changes desirable when using this form
of sawtooth generator are worth description. The
complete circuit, from sync separator to line and frame
output, used by the writer, is shown in Fig. 1. This
circuit gives really steady verticals and frame inter-
lace of a very high order. The frame separator is
one of those described by G. N. Patchett (Wireless
World, August 1952, p. 317, Fig. 19) and rhis article
should be consulted.” In the writer’s set no correction
for frame linearity proved necessary, but usually
some is needed.

Turning to the line circuit, it will be seen when
compared with the original diagram (Fig. 5, March
1953) that the d.c. amplifier is no longer used. control
being taken directly from the discriminator to the
first valve of the multivibrator. Also there is a 2.2-MQ
resistor connected from the junction of R,, R;, Fig. 5,

By B. T. GILLING

to earth. This forms the grid return of the first con-
trolled valve to earth and was inadvertently omitted
from that diagram. The pre-set 0.5-M resistor in the
grid of the second valve of the multivibrator in the
new circuit is there to ascertain the total value. When
this is found, it can be replaced by a fixed resistor,
the 50-k{) variable resistor then becoming the only line
control. In the line output a conventional boost diode
is employed enabling this stage to deliver a more than
adequate output to cover a 12-inch tube working at
9kV eh.t.

The components in the output stages are all by
Haynes Radio and are as follows: Scanning coils,
S.112, line output transformer, TW5/109, frame out-
put choke, LUSSF.

Apart from the output stages the circuit can be used
in conjunction with wide-angle deflection and fly-back
e.h.t. Several manufacturers supply components and
suggested circuits for this, but when using them very
special attention must be paid to the method of

SYNC SEPARATOR DISCRIMINATOR LINE GENERATOR LINE OUTPUT v
e l ) 300
mkﬂ% 0005 uF M 05uF s00d
100k b e i L
o " osuF
SOng
— 1 suf 39kf) 4700
) y WIDTH
+—I—]) :
CAT = 27xQ1 500kf) 0003uF  LINE
CATHODE 20kl 270pF T &
39kf) — —0
10kl el | S
1 []
OOOI“FI-“-_ l/zesm 2 65N7)
L | (PR < e
oluF l 2 /{'\'\ oo |O#F
0001 uF LINE SET
= 0005 F
39kf) 1ML r 270pF =
= Ssekll 50kf}
0005 F LINE
39k} . by
[ O oF
ISk obtaining the sawtooth waveform
\ +300V f : : PR
or applying to the discriminator.
20kl i) l s00l It can be taken from the output
s0kfd Ilép-F anode as before, but in this case the
- ..||—--|F il - series resistor must be of as high a
By value as possible and especially well
Jooof LT, wiaf rrame insulated from earth.  American
e — ) | = =)} " —o0 practice is to obtain this waveform
MO either from a special winding on the
) line output transformer or from the
s M0 earthy end of the line scan coil, but
so0oF consideration of these methods is
22060 outside the scope of these notes.
fo T OFf
FRAME FRAME Complete circuit of the time-bases and
SEPARATOR BUFFER  GENERATOR FRAME QUTPUT sync separator.
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Acoustic Response Curves

\

, By E.

THE following notes are a by-product of the
development of a pair of high-fidetity earphones
which the writer undertook, partly for personal use
and partly for monitoring purposes in a sound redif-
fusion network.

The resulting ’phones were based on metallic
ribbon' and the opinion of a number of colleagues,
based on listening tests of live and recorded material,
was that the reproduction was natural, with the ex-
ception of a slight heaviness on the very low frequen-
cies. Methods of calibrating the response were
considered. As an artificial ear was not available,
experiments were made to sece if the Fletcher and
Munson® calibration of the standard ear could be
used. .

The threshold-of-hearing response curve scemed a
promising basis. Tests showed that a simple set-up
of apparatus, Fig. 1, was sufficient.

A room was selected in the Redifon laboratories,
the apparatus installed, and 18 people, over a period
of some weeks, were persuaded to conduct the experi-
ment and record their results. It was found early on,
that to obtain repeatable results, the room noise had
to be reasonably consistent, and all measurements
were made during the factory normal mid-day shut
down period. After some practice, nearly all the
people making the tests were able to determine the
level at which the sound of the input frequency be-
came inaudible with a repcatable accuracy of +2db
over most of the range. An input level could be deter-
mined which, if increased by 2db, provided a definite
sensation of sound in the ear; or, if reduced by 2db,
was definitely undetectable. Slightly wobbling the
frequency dial of the oscillator was a help. The
measurements were tabulated from the attenuator set-
ting required to reduce the signal to be inaudible at
the prevailing room noise level, with one volt fed from
the oscillator over the range 30 to 15,000¢c/s. The
operators were particularly requested to search out
peaks and dips, and to record the extremes.

The results were collected and prepared in
graphical form. From the start, it was obvious that
all had a general shape, roughly the inverse of the
Fletcher and Munson curve, but some wider variations

-in detail were noted. Any curves with obvious freak

dips or peaks were eliminated, and 12 of the original
18 were left which fell between two lines, deviating
by about 10db. An average between these was cal-
culated and drawn (Fig. 2).

The next step was to add the resulting curve to

* Redifon, Ltd.
! British Patent Specification 604908,
? Fletcher and Munson, ¥.4.S. Amer., October 1933, page 82,
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Measurement Based on Subjective
Equal Loudness Contours

the threshold of hearing, to obtain calibration of the
earphones. An immediate difficulty arose. The back-
ground noise was definitely not below the threshold
of hearing, as was obvious when making the tests.
This subject is dealt with later in more detail. The
Fletcher and Munson curves (Fig. 3) show the ear to
be less sensitive to changes of intensity .at low fre-
quencies than to equivalent changes at middle and
high frequencies. If, then, the noise level had an
actual value of 30db, in other words, an artificial
threshold of hearing of 30db at 1,000c/s, and the ear
response curve for 0db were used, the resultant level
plotted at 50c/s would be in error by 17db.

A calibrated microphone and amplifier were
coupled to a frequency-selective amplifier (harmonic
analyser) and the noise level measured over a range
of frequencies. This indicated a much higher back-

I )

AMPLIFIER
IF REQUIRED

PHONE TESTS

—_—_—

S090 ATTENUATOR
I— T EPUATS

0= 100 di

600

ATTENUATOR
=100 di

LOUDSPEAKER TESTS

Fig. 1. The apparatus required is simple, both for testing
earphones and loudspeakers.
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ground level than was expected, but it was found
difficult to arrive at any actual figures for the results
obtained, due to the rapid fluctuations which occurred
at any particular frequency and to the random nature
of the noise. A simple filter circuit was prepared,
which gave a response, from 2,000c/s to 50c/s,
roughly the inverse of the 30db ear constant-level
curve, and level above those frequencies, the tests
having shown that the noise components were con-
centrated in the lower band.

A high-gain amplifier was calibrated with the filter
and the noise band measured in free air. Results
showed a figure of 35 to 45db over a number of days,
at mid-day. 40db was a somewhat startling figure
for a room considered to be quiet. The next step
was to ascertain the noise level at the ears, when
covered by ’phones. This was established rather
crudely by using the *phones as a microphone in place
of the calibrated microphone, and noting the differ-
ence of reading of the output when the ’phones were
in free air and when worn on the head. The latter
showed a reduction of 10db, approximately, giving a
noise level of 30db for the tests. This curve was
chosen from the equal-loudness curves, the average
response added to it, and the resultant curve for the
headphones was as shown in Fig. 4. The db scale
has an arbitrary level.

At this stage, the ’phones were sent to the N.P.L.
for calibration, the results are shown in comparison,
in Fig. 5. The N.P.L. stated the curve gave results
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which would apply equally well to the human ear
up to 3,000c/s, but above that frequency, wider
deviations could occur. They were unable, at the
time, to extend the measurements above 8,000c/s.

The marked difference between the level of the two
curves above 5,000¢/s called for a careful re-check of
all the measurements and calculations already made,
but without changes. As, in effect, the N.P.L. were
not warranting the figures above 3,000c/s, it was felt
that the Redifon response curve could be substan-
tially correct, but remained unproved. There is no
evidence of the N.P.L. apparent cut off at 7,000c/s
when swinging an audio oscillator around this fre-
quency at any input level. As the N.P.L. curve
actually calibrated the output in sound pressure units,
against an input level to the primary of the 600-ohm
transformer, it was a simple matter to calculate back
to the actual sound level called the threshold of hear-
ing in the original tests. This showed a level of 27db
above the threshold of hearing which agreed quite
well with the direct noise measurements.

The writer has re-checked the response curve with
earphones (or his own hearing response) half-a-dozen
times since the original calibration, with results
between 30 and 9,000c/s within +2db except for
narrow-width deviation of larger amplitude. Above
9ke/s, advancing years have taken their toll, and the
cut off frequency had dropped from 154 to 143kc/s,
and the level at 13kc/s has apparently dropped by
10db in 10 years. The tests have shown the import-,
ance of maintaining the same level of background
noise, or alternatively, of knowing the value of this
level, and using the correct curve. It has been found
that a cold in the head can have a devastating effect
on the high-frequency response of the ear. With
heavy catarth a 40db dip at 9,000c/s ha; been
observed.

Some years later, the writer applied the same
method in an attempt to calibrate loudspeakers, in
various enclosures, in an ordinary lounge room in the
domestic scene. The bugbear of measurements is
standing waves at the lower frequencies, which make
an ordinary response curve look like a distorted
comb; also, the complexity of the gear required puts
measurements beyond the facilities of the average
radio enthusiast.

A few experiments indicated that standing waves
apparently ceased to give trouble as the intensity of
sound dropped towards the threshold of hearing. At
100¢/s for example, measurements could be taken at
8ft from the loudspeaker in a room of floor space
25ftx 12ft, and be within +3db with the head at
different angles to the axis of the speaker, and with
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check measurements made over a number of days.

The possible explanation is that reflected sound,
being of lower amplitude than direct sound, will
reach the ear at a level below the threshold of hear-
ing. It was found that measurements were less simple
than when calibrating headphones, probably due to
the attenuation of higher-frequency external noises by
’phones. Any noise of a non-steady character such
as, the rustling of a newspaper, crackling of a fire,
etc., had a completely demoralizing effect when ex-
ploring the lower registers. A steady noise, such as
the mechanical vibration of a mains transformer, was
not disturbing. It was, therefore, essential to have
a room to oneself late at night, when traffic noises
were at a minimum. Noise measurements in the
writer’s home in a rural area, showed figures varying
between 25 and 30db under these conditions, and the
30db equal loudness contour was chosen.

First tests showed considerable inconsistencies in
measurements above 6,000c/s which were puzzling
until it was found the audio transformers in the ampli-
fier and oscillator used, radiated energy in an erratic
form at frequencies above 6,000c/s. This effect was
eliminated by covering the offending apparatus with
blankets. Fig 6 shows the response of two well-
known loudspeakers of a 12in type, mounted in an
8 cu ft vented cabinet; Fig 7 shows the response of
a small 3in loudspeaker mounted in a l-cu ft box.

Points to be watched when making tests are : —

1. A reasonably constant noise level is essential.
This means either local traffic noises must be excluded
or tests to be made during the night hours.

2. It is probable that the noise level will have to be
about 30db maximum to give reasonable results.
Noise levels higher than 30db are unlikely to be con-
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Fig. 6. Response curves of two [2in loudspeakers in
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stant enough for repeatable results to be obtained.
In rural areas, noise levels of 20db or less may be
obtainable. As a guide, at a room noise level of
20db, a train five miles away can be distinctly heard
through an open window, and the mechanical hum
noises of a radio set would probably be audible at all
parts of the room. It is probably safe to take the 30db
noise level characteristic for the ear, unless the
operator is confident he has exceptionally quiet condi-
tions, when the 20db curve can be used.

3. Measurements should be taken as far away from
walls and large objects as possible, preferably towards
the centre of the room.

These precautions taken, it should be possible to
compare differences between various loudspeakers
and enclosure cabinets, etc., by assuming the average
ear characteristics apply to the operator.  Should
means be available for checking these characteristics,
then naturally the modified curve would be used.
Great differences from the average can occur, as
shown in Fig. 8.

Another method of approximating characteristics
of the operator’s ears is to repeat the experiment of
a number of people (preferably under 30 years of age),
measuring the response of a particular system and
averaging the result, as described earlier.

If the particular characteristic of the ear can be
estimated by one or other of these means, then it is
the opinion of the writer that the overall performance
of audio systems, under normal room conditions, can
be ascertained with an accuracy at least equal to
some other more complicated methods, between the
frequencies of 30 and 11,000c/s. Much more investi-
gation is required to confirm or disprove this opinion.

Probably, the easiest method of making measure-
ments is to feed the variable-frequency oscillator via
a calibrated attenuator into the pickup input terminals
of the receiver or amplifier, the overall response of
which can be determined in the usual way. It is
obviously desirable that the hum level of the system
should be lower than the prevailing noise level of
the room at the distance at which the measurements
are made from the loudspeaker.

In conclusion, the writer would point out that the
opinions expressed are his own, and do not necessarily
represent the views of Redifon, Ltd.
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Voltmeter Loading Again

Measuring True Voltage With Only One Meter

By R. A.

lN the June issue the potentiometer method of
measuring the true voltage in a high resistance circuit
was described. This is, of course, the best method
of measuring true voltage and can be recommended
when measurements in high resistance circuits are
carried out frequently. If possible the potentiometer
should be fitted up in a permanent form, and perhaps
combined with a diode to make it usable also as a
peak reading a.c. voltmeter which will be accurate
up to at least 50 Mc/s. i

However, most people do not have sufficient use
for such a device to justify making it up in a permanent
form. When servicing or checking electronic appara-
tus, a large number of voltage checks may be made
rapidly at various points in the circuit. Generally,
the universal meter has sufficiently low consumption
to measure all the voltages with the required accuracy.
In cases of moderately high circuit resistance a higher
voltage range on the meter is used. The lower con-
sumption of the meter produces less disturbance of
the voltage, but there is the disadvantage of having
to read a small deflection. Occasionally the loading
is too great even on, say, the 1,000-V range, or the
deflection is too small to be useful, but it would take
too long to find and connect up the necessary galvano-
meter and components for the potentiometer method.
Nevertheless it is possible in many cases to deduce
quickly the true voltage by using the universal meter
only, in the following way.

Suppose we have two resistors R;, Ry, connected
in series across a supply of V volts, as shown in Fig. 1,

1/
R, v
v ' v
t
R i
Fig.t Fig.2 Fig3
and we wish to measure the voltage across R,. The
. R,
true voltage is v = V X ———.
Rl + R2
The true voltage across R, is ' = L,
& ! R, + K,
27 R
Thus — = .
v R,

Connect the voltmeter across R, as shown in Fig. 2.
Let the meter resistance be R, on the range used.

3

WIERSMA™

Thus the voltage across R, and R, in parallel, which
is the voltage indicated on the meter, is

RR,
R, + R R,R
=VX -2t =Vx P
o RR; o R,R, + RR, + R,R,
R, +R; °

Now connect the voltmeter across R,, as shown in
Fig. 3, using the same voltage range, so that the resistance
of the meter is again R,.

The voltage indicated on the meter is

R2R3
R, + R, R,R, ’
=V X —2— =V x
o2 RR, ¢ R,R, + KR, + Rk,
R, +R;
Examination of the expressions for v, and v, shows
R
that the denominators are equal. Therefore % = I—{l
2 2

,

Ly v
which is equal to —.
v

That is, the ratio of the measured voltages is the
same as the ratio of the true voltages, which exist
when the meter is removed. From this we can obtain
v as follows. '

R, ; R,+ R, v, + v,
— +1=— l,or ————— = ——
R2+ 'U2+ D (& R, Vg

R v
Hence :_ = 2

R, +R, v+,
R, Vg

andv=VX ———=VX—"—
" R, + R, U + Ve

So we must measure also the supply voltage V. This
can be done on any suitable range of the meter.
Actually, there is no need to memorize any formul=,
as the following simple example shows.

Reading across h.t.-supply : 500V on 1,000-V range.
Reading across upper resistor : 300V on 400-V range.
Reading across lower resistor : 100V on 400-V range.

So the measured voltage across the upper resistor
is three times the measured voltage across the lower
resistor.

From the above theorem we deduce that, when the
meter is disconnected, the voltage across the upper
resistor will still be three times the voltage across
the lower resistor, or the voltage across the lower
resistor is 1 of the supply voltage, or 125 volts.

There are two limitations to the application of this

ist f R d Ry i el i L .
The resistance of R, an 5 in parallel is R TR,
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methed which must be borne in mind. First, the
supply voltage V must be derived from a source
of sufficiently low internal impedance, so that the
connection of the meter in any of the three positions
does not appreciably change the value of V. This
can be assumed to be true when the total current
drawn from the supply greatly exceeds the current
drawn by the meter during the measurements.
‘Secondly, the analysis assumes a linear network,
that is, one in which all the elements obey Ohm’s
law. This makes the method useless in certain valve
circuits. For example, if R, is the anode load of a

pentode, the d.c. anode resistance being represented
by R,, then since the anode current is almost inde-
pendent of anode voltage, R, in this case is extremely
non-ohmic, and the method cannot be used. However,
in the case of the screen grid of a pentode with a high
resistance dropper, the voltage/current relation for the
screen grid is roughly ohmic and the method should
give a fair approximation to the true voltage.

The method is actually a simple application of
Thévenin’s theorem. Thus it is applicable to more
claborate networks than that described and can also
be used on a.c.

Multi=-Station

Air=to-Gronnd

Communications

New Zealand V.H.F. Area Coverage Scheme Using Radio Links Throughout

THE first stage of an extensive v.h.f. ground-to-air
area coverage communications scheme will shortly be
coming into full operation in New Zealand. Planned
by the Civil Air Department it is operated entirely over
radio channels with the control centred at Wellington
and with transmitting and receiving stations at
Colonial Knob, nine miles away, and at Mount
Egmont, a further 132 miles distant.

An alternative control centre is to be set up at
Paraparaumu airfield about 20 miles from Colonial
Knob so that the final scheme will involve three two-

way radio links, c.g., Wellington-Colonial Knob (9"

miles), Colonial Knob-Paraparaumu (20 miles) and
Colonial Knob-Mount Egmont (132 miles). The main
radio centre of the system is thus at Colonial Knob.

Outline map showing the locations of the transmitting-
receiving stations and the control centres
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Each outgoing radio link carries six speech channels
for modulating six v.h.f. ground-to-air transmitters, an
engineers’ speech channel and various audio tones for
switching, monitoring and general control of the dis-
tant unattended stations. As the ground-to-air com-
munication system is a simplex one requiring separate
transmitting and receiving frequencies all radio-links
are duplicated for the outgoing and incoming traffic
and control channels. The tone circuits of the in-
coming links are used for remotely controlling and
monitoring the receivers.

Each inter-station radio link is frequency modulated
by a band of frequencies extending from 300¢/s to
30,000 ¢ /s allocated as follows ;: —

300 to 3,000 ¢/s—engineer’s speech circuit.
3,000 to 6,000 c¢/s—switching and supervisory tones.

6,000 to 30,000 ¢/s—six amplitude-modulated sub-
carriers for ground-to-air (and vice-versa) traffic.
The suppressed-carrier single-sideband system is
employed.

Since the lower sidebands only of each sub-carrier
channel are used and mixed for transmission, speech is
effectively scrambled and the secrecy of the system is
therefore excellent.

For the inter-station radio links v.h.f. multiplex
equipment designed jointly by Pye and Ericsson Tele-
phones is employed.

Colonial Knob and Mount Egmont are at a good
altitude (3,500t and 1,500ft respectively) and S0,
despite the 132 miles separating these stations, the
path is true line-of-sight. Transmitters of about 50
watts output and Yagi aerials having 10-db gain are
expected to provide adequate and reliable signals in
both directions without the help of intermediate relays.

Two radio channels in the 70-Mc/s and two in the
160-Mc/s bands are allotted for the main and stand-
by equipments for this path and by operating in both
bands simultaneously it is expected that some useful
data will be accumulated in time on v.h.f. propogation
over long distances. Ultimately the band giving the
more consistent signals will be adopted permanently
for the main service. As the remaining two links are
comparatively short ones 10-watt transmitters operat-
ing in the 160-Mc/s band will be employed.

The six ground-to-air radio channels will be in the
normal aircraft communications band of 118 to
132 Mc/s and will be amplitude modulated.
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Manufacturers” Products

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS

E.H.T. Valveholder

A MINIATURE nine-pin (Noval)
valveholder designed for use in tele-
vision e.h.t. rectifier circuits where
high voltages are encountered has
been introduced by the McMurdo
Instrument Co. Ltd., Victoria Works,
Ashtead, Surrey. It is described as

McMurdo 25-kV
e.h.t. Noval
valve-holder.

the Type XM9/UV and consists of a
nylon-loaded Bakelite socket moulded
into a polystyrene sleeve designed to
fit a chassis hole of the size used for
a normal octal valveholder.

It is claimed that this valveholder
will operate safely with a voltage
difference of 25kV between the
holder contacts and chassis and it
obviates the need for stand-off insu-
lating pillars sometimes used for
mounting e.h.t. rectifier valves.

Battery Tester

A TEST set intended primarily for
use in radio and electrical retail
establishments handling h.t. and Lt
batteries, and which cannot be
damaged by an overload however
severe, has been introduced by Clive
Courtenay and Company, 5, Hor-
sham Road, Dorking, Surrey, and
the price is £16 16s 0d.

Known as “Test Set Type A” it
is a.c.-operated and provides three

Courtenay overload-protected counter
voltmeter and test set.

P

al
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ranges for voltage measurements and
one for resistance, the full-scale
readings in each case being 2.5V,
25V, 150V and 100,000 respec-
tively. The voltmeter resistance is
200 oams/volts, The basis of the
instrument is a 4i-in recrangular-
faced moving-coil meter and this is
flanked by a range-selection switch
and an ohms adjuster, while above
is a line of indicator lamps showing
the range in use.

Electrical cut-outs disconnect the
meter from the test circuit whenever
a 509 overload occurs on any range
and these operate about 10 times
faster than the meter movement.

Television Volume Control

A PRE-SET adaptation of the
Model A carbon-track potentiometer
produced by Morganite Resistors for
use in television receivers is now
available. As the illustration shows,
the Type AP is fitted with a moulded
“ sugarloaf ”-shaped insulated sleeve

Morganite Type
AP pre-set
volume control
for television
receivers.

over the spindle and this is designed
for either finger or screwdriver ad-
justment. The volume control
measures 1Lin diameter and is
secured by two 6-BA screws.

General production is scheduled to
commence on November 1st of all
the popular resistance values. The
makers are Morganite Resistors, Ltd.,
Bede Trading Estate, Jarrow, Co.
Durham.

Interference Suppressed

Flashers

IN order to mitigate the nuisance
of radio interference from flashing
signs, the General Electric Company,
Magnet House, Kingsway, London,
W.C.2, in collaboration with the Post
Office engineering department, has
produced a lampholder adaptor
flasher with a built-in suppressor.
This has passed the relevant clause
for interference suppression in BS800
covering the television bands of 40 to
70 Mc/s. It is also quite effective on
the sound broadcast bands.

The price of this radio interference
suppressed flasher is 14s and it is
available for voltages of 100 to 260
and from 15 to 100 watts rating. A
special version of the unit for use
with Christmas and party decoration
lamps is being developed.
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For sheer versatility, TRIX Sound
Equipment is unrivalled anywhere
in the world. For the most com-
plete and up-to-date range avail-
able therefore, consult the TRIX

catalogue. Whether for a small
or large installation your require-
ments can be fully satisfied—
and the most expert advice is
always at your disposal.
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Model RGA 3/633 enclosed

rack type Radio-amplifier
equipment. Combines am-
plifier with radio and 3-

specd record changer.

SERVICE Iw SOUND

The TRIX ELECTRICAL CO.LTD.
j-5 MAPLE PLACE, TOTTENHAM CT. ROAD,
I LoNDON, W.I. Phone: MUSeum 5817
\ Telegrams and Cables: TRIXADIO, WESDO, LONDON
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RANDOM RADIATIONS

By “DIALLIST”

Business as Usual

WHEN THE DAVENTRY third pro-
gramme station had ‘to make a big
reduction in its output power owing
to aerial trouble I quite expected
that reception in my home would
become poor. It seemed more than
likely that the lowered output would
automatically put me well into the
fringe area and that fading would
become a nuisance. Nothing of the
kind happened: the signal came in
almost as strongly and quite as
steadily as ever. Many people must
have had much the same kind of
experience, for I gather from a
friend in the B.B.Cs Engineering
Department that there were surpris-
ingly few complaints, A pretty good
show, I feel, that the station’s cover-
age should have been so well main-
tained while major repairs were in
progress.

Defining Electronics

ELECTRONICS HAS BECOME SO enor-
mous a subject that I doubt very
much whether even Wireless World
readers (who seem able to find most
of the answers) will succeed in
hitting on any concise definition
which really covers it properly.
R. A. Fairthorne’s “study and appli-
cation of sub-molecular phenomena
as elements of control” in the Sep-
tember issue is surely over-wide;
would it not include nucleonics and
apparatus such as the synchro-cyclo-
tron and the atomic pile? The same
criticism applies to Henry Morgan’s
“anything electrical which I do not
understand: ” how many radio or
radar specialists, for example, would
score good marks in an examination
on the long-distance distribution of
high power by grid systems? The
best definition that I can think of is
simply: Electronics is the branch of
electricity mainly concerned with
microamperes, microvolts and micro-
seconds. Or, more briefly still, the
“micro” branch of electricity,

The Pity On’t

IsN’T 1T a queer and tragic thing
that no sooner does science develop
some new thing as a benefit for
humanity than someone ups and says
“by Jove, I can see a way of using
that for killing people?” The in-
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ventor of gunpowder thought of it
only as a means of producing fire-
work displays; but his fellows were
quick to see how shortsighted this
view was. It has been the same old
story with the internal combustion
engine, the aeroplane, the telephone
and radio.
of that eminently peaceful develop-
ment, television. It has been found,
I read recently, that an airborne TV
camera with a radio link can be used
to direct artillery fire; the battery
commander just watches a television
screen, observes the bursts of his
shells and orders appropriate correc-
tions to the gunner. Simple; isn’t
it?

Animal Radar

IT wAS ESTABLISHED some time
ago that bats avoid obstacles by
means of a kind of radar which uses
sound pulses and sound waves. As
he flies, the bat contirually emits
short, high-pitched squeaks. His
eyesight is very poor but the return-
ing echoes of his squeak pulses give
him warning of anything in his way.
How effective the system is was
borne in on me when a bat came in
through the open window as I sat
writing these notes. Until I was
able to shoo him out he flew at full
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WIRELESS WORLD TELEVISION RECEIVER M'ODEL II
Complete constructional details with notes on modernlzlng the

RADIO DESIGNER'S HANDBOOK F Langford Smith B. Sc 00
E., Senior Member I.R.E. (U.S.A.) A.M.LE.

RADIO INTERFERENCE SUPPRESSION as Applied to Radio
and Television Reception. G. L. Stephens, A.M.I
SOUND RECORDING AND REPRODUCTION.

(Hons.), A.M.1.E.E., in collaboration
with the B.B.C. Engineering Division .

ADVANCED THEORY OF WAVEGUIDES. L Lewin 30/- 30/7
M. G. Scroggle, BSc,

TELEVISION RECEIVING EOUIPMENT
A complete list ot books is avallable on appllcation

Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street,

speed all the time, banking and
swerving within an inch or two of
walls, wires and so on, and never
hitting anything. Birds which fly in
flocks may execute those marvellous
simultaneous turns with never a col-
lision by wusing similar methods.
Skeins of ducks and geese, for in-
stance, keep up a continual clatter
and most people must have heard
the voices of a covey of partridges in
flight. It has now been found that
some fish which swim in dense
shoals, especially those of the dim
or dark deep waters, are not as
dumb as they were thought to be.
They, too, make high-pitched
squeaking noises and it seems
possible that they have their own
type of marine radar.

Dipoles and AM

A WHILE AGO, I mentioned that I
could obtain excellent reception of
the Wrotham f.m. transmissions with
the simplest of indoor dipoles at a
range of 50 miles, but that results on
a.m. were not quite so good. One or
two readers ask what I’m driving at:
do I mean that dipoles aren’t suitable
for a.m. reception ? Far from it;
they’re the right thing to use for any
sort of modulation on the metre
waves. The point is that with f.m.
you get everything that’s there, so
long as your aerial brings in a signal
of sufficient amplitude to work the
limiter. My flex dipole’ on the pic-
ture rail of a ground floor room does
this for f.m.; hence reception is fine.
The amplitude of the f.m. signal does

PUBLICATIONS

Net By
Price Post

Complled by
2/- 2/2

and Practlce

in collaboration with
30/- 30/8
" 36 39

(AUST.).
42/~ 43/6

on 10/6
J W Godfrey

10/11

30/- 30/8

12,6 13;-
W T. Cockmg.
18/- 18/8

London, S.E.l.
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not vary, but remains constant. That
of an am. signal is, by definition,
continually varying, and on the indoor
dipole parts of it fall below the mini-
mum -level required for proper re-
ception. One of the big advantages
of f.m. over a.m. is that a simple and
inexpensive aerial suffices at con-
siderably greater ranges.

Soot and Whitewash

“FREE GRID” AND I have more
than once had something to say about
the average woman’s inability to tune
a broadcast receiver to anything like
resonance. How often does one find
a musical member of the fairer sex
listening enraptured to a transmis-
sion from the Festival Hall and bliss-
fully unconscious of horrid distortion
due to mistuning?  Still more sur-
prising is their treatment of the con-
trast control of a television set. They
turn it up and up until the screen
image has the “soot-and-whitewash ”
appearance of a badly over-exposed
photograph. Having diffidently
offered to improve the picture, you
show one such offender how to ad-
just for the maximum amount of
detail. Her gratitude is mingled with
flattering remarks about your clever-
ness. Thanks to you, she now knows
exactly what to do. She may know
what to do; but does she do it? Call
a few days later and you are more
likely than not to find her gazing
contentedly at images sootier and
more whitewashed, if possible, than
those which you saw at first.

All Sorts to Make a World!

Dear Sir,

In reference to your article in the
July Wireless World, what earthly
right have you to place upon the
motorist the onus of spending money
to improve your television enter-
tainment? This interference is not
due to any development in car engine
design. This radiation, always pre-
sent, is only apparent now as a
nuisance because of the development
of this “so-called ” entertainment.

If 2,250,000 TV users want car
owners to fit suppressors, let them
provide the “couple of shillings”
per car: we motorists will contribute
the ten minutes to have them fitted.

Is it your theory that as the
motorists already contribute so much
to the national Exchequer, another
couple of shillings will do them no
harm? Or, perhaps, Mr. Diallist, you
have shares in a company making the
suppressors which your proposed
legislation will make compulsory?

Yours truly,
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PILOT-LAMP
HOLDERS

LARGEST RANGE IN
Edison Screw size to the large

L_ THE W ORLD
Standard Edison Screw fitting,

Bulgin Pilot-Lamp Holders cov-
. er every type of pilot lamp
tured from the finest materials

T

FROM the smallest Lilliput-

acceptance, Robustly manufac-
and subjected to rigid tests,
they are available with a wide
choice of different fixing brack-
ets, and include climatic-resist-
ing grades, All made to relative

British standards. The Largest
Range in the World.

@ L.E.S. Lilliput-Edison-Screwsize
for use in small instrument and
portable equipments. (Available
only without brackets. List No.
L.E.S.22).

@ M.E.S. Miniature-Edison-Screw
size. Available with Rolled Shell
or Spring Shell (M.S.5.) or with
"Moulded base for withstanding
severe climatic conditions.

. ) @ M.S.T. Miniature-Single-Turn
t/_'ﬁ M.ES. Another version of the
e - X M.E.S. type which accepts standard
" T M.E.S.-cap lamp bulbs.

@ M.B.C. Miniature-Bayonet-Cap
(sometimes known as M.C.C.=
Miniature-Centre-Contact).
Designed with the usual range of
fixing brackets, or without brackets,
to accept M.B.C. (M.C.C.) Lamp-
caps. A Tropical Moulded version
of this is also available.

@ C.E.S. Small-Candelabra-Edison-
Screw. U.S.,A. and Canadian
Standard. The Socket size is
intermediate between M.E.S. (E.IO
of B.S.98) and S.ES. (El4 of
B.5.98) and accepts lamps with
small candelabra-cap.

@ S.E.S. Small-Edison-Screw.
Made to the usual high Bulgin
specifications  from the finest
grade materials, with a wide
range of bracket fixing arrange-
ments.

@ S.B.C. Smalfl-Bayonet-Cap.
Single or Double Contact. Suitable
for Automobile Lamps and similar
uses.

@ E.S. Edison-Screw. Moulded
or S.R.B.P. types available. Made
to dimensions, fits and tolerances
of B.S.98/E.27.

Send for NEW 144 page Catalogue
(naw in course of printing), reference
No. 192/WW, price |/- post free.

THE CHOICE OF CRITICS

MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS

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

Telephone : Rippleway 3474 (5 lines)
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UNBIASED

The Mantle of Lord Roberts

DESPITE ALL THE TALK there has
been of drastic measures to reduce
the interference with sound broad-
casting and television caused by the
use of “unsilenced” electrical ap-
paratus, the trouble is as bad as ever.
Something will have to be done soon,
however, not so much for the sake
of allowing listeners and lookers to
have interference-free enjoyment of
broadcasting as in the
national interest.

Now that information

By FREE GRID

able offence, equivalent to conveying
information to the enemy, to omit
to fit efficient suppressors to every-
thing, including the thermostats 1n
our electrically-heated bedsocks.

Elec-Tick Clocks

MANY OF THE THINGS which people
of to-day take for granted in the
realm of radio and electronics were

has been published about
our guided missiles and
the way in which they
“home” on the quarry
which they are chasing, I
can refer freely to a grave
menace to our national
security which unsup-
pressed electrical inter-
terence is likely to cause
in any future war.

It is quite simply ex-
plained. As most of you
know it is possible for the
radio operator of a plane
to know when his craft is
passing over or even near
a large town, no matter
how thick the fog or how
well the town is blacked
out, for he flies into a
veritable cloud of electrical inter-
ference coming up from below. This
clementary fact is no secret and I
first referred to it in these columns
many years ago.

The interference comes not only
from the usual sources of which we
think when it bedevils our enjoy-
ment of broadcasting but also from
the innumerable electric lighting
switches which at any given moment
are being operated in a large town.
Now this is as well known to our
potential enemies in Ruritania as it
Is to us, and after the marvellous
accounts given recently of the deadly
effect of our guided missiles on any
marauding planes, the Ruritanians
‘will waste no more money on con-
structing such out-of-date devices.
Instead they will put all their re-
sources into making guided rockets
which will be steered in the general
direction of our large towns and then
left to “home ™ accurately on to the
great clouds of electrical interference
coming up from below.

“But,” protest the Simple Simons
in our midst, “could not we do the
same to Strelsau and the other large
cities of Ruritania?” Certainly we
could, if the Ruritanians were such
fools as to neglect to suppress every
switch and every electric-bell make-
and-break under their control. We
ought to do likewise before it is too
late and it should be made a treason-

504

A treasonable offence

originally suggested in the pages of
this journal. The most notable in-
stance of this sort of thing was s.w.
broadcasting to the Empire, the idea
of which was first put forward by
the Editor of this journal. There
are several minor instances of it
however, and one is recalled to my
mind by the marketing, by a well-
known firm, of a series of a.c. mains
clocks which are provided with a
homely synthetic tick.

I suggested this over twenty years
ago when synchronous clocks were
still something of a novelty.  The
reason was that I never could stand
the creepy-crawly silence of mains-

‘driven clocks and said so at the time.

Now at last after all these years a
manufacturer has satisfied my wants
and, indeed, has gone one better
than my suggestion, inasmuch as a
knob is provided for curting out the
tick when you’ve had enough of it.
The manufacturer has not, however,
named his product an elec-tick clock
as I did; doubtless he had more
sense.

History Repeating Itself

VERY OFTEN when some new in-
dustry arises, it appears at first to
threaten an existing one, whereas in
practice it has the very reverse effect
and, in fact, gives it an unexpected

www americanradiohistorvy com

boost. When broadcasting began it
seemed to spell ruin to those who
depended for their living on making
and selling gramophone records.
But, as we all know, broadcasting
not only created an unprecedented
demand for records but improved the
quality of them because the intensive
research work on the valve and its
associated circuits which it instigated
led to electrical recording. The
development of the gramophone
pick-up in the middle twenties led
to the radiogram and the result of
all this was that records were put
on the map to an extent they had
never been before.

Now history is repeating itself.
Just as the vendors of gramophones
and records wrongly saw in sound
broadcasting the “writing on the
wall,” now we find the makers of
home ciné apparatus in the U.S.A.
fearing that TV may put them out of
business. It seems to me, however,
that if the right steps are taken—and
taken quickly—TV will boost rather
than banish home movies. All that
is wanted is the production of a tele-
vision set with “pick-up terminals.”
or, in other words, provision for
scanning home-made films and show-
ing them on the c.r. screen.

The old-fashioned projector, which
has to be dug out of its box and
erected together with its screen every
time a film is shown, can then be
consigned to the junk heap and
home-ciné dealers can sell these
special TV sets instead of projectors.
In principle there are no technical
objections to such an arrangeément
and in practice there are no insur-
mountable ones. Once marketed,
not only will a boost be given to
home-taken films of the family but
also to the sale of commercially pro-
duced sub-standard films of events
like the Coronation and of complete
plays, etc., for viewing when the tele-
vision programmes fail to please.

.
|

A4 AT

— -1 © 0 6

MULTI- BAND I

R

No Sir! This is the set and that is
the converter
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The PERFECT TEST TEAM

The illustration depicts a set of modern * AVO ” testgear being used to measure the ““ Q ™ of the secondary
winding of the second L.F. transformer on a chassis of unknown characteristics—just one of many tests which
can be performed by this combination of instruments.

A signal of predetermined frequency from the *“ AVO ”” Wide Range Signal Generator is being fed into the
Electronic Test Unit,where it is amplified and fed to the secondary winding of the transformer. The Electronic

Testmeter is connected across the tuned circuit under test and from the readings obtained and the controls
of the Electronic Test Unit, the * 3 ” of the circuit can be determined.

The three instruments, shown as a team, cover a very wide field in measurement and form between them a
complete set of laboratory testgear, ruggedly constructed to withstand hard usage.
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Sole Proprietors and Manufacturers :—

THE AUTOMATIC COIL WINDER & ELECTRICAL

WINDER HOUSE *© DOUGLAS STREET * LONDON -

EQUIPMENT CO., LTD.

S.W.1 Telephone : VICtoria 34049

Ti1
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- ‘§ Twin track and choice of speeds
so u N D & 734" per sec. or 31" per sec. )

E AsoNs «p  Single Lever control for RECORD,

: §= PLAYBACK, FAST FORWARD,

FAST REVERSE and STOP.
FOR CH008|NG *:gi Headphones can be used for
THIS BRITISH MADE %  monitoring.

&Y  Output can be fed into amplifier,

TWIN TRACK

Soundmirror
TAPE RECORDER

=5

radiogram or film projector amplifier
when required for use in public halls
or theatre.

@ o, 0
§ British Made throughout.

This latest Soundmirror Magnetic Tape Recorder,
with its twin track and other refinements, is now
available for early delivery.

Book your order now, or write'to the address below
for free demonstration anywhere in'the British Isles.

The Soundmirror as illus-
trated here, in handsome
polished cabinet,

is priced at , . £69.10.0

A portable model is also

availableat . . . . . £74.10.0
Where desired, arrangements can be
made for the purchase of either
model to be spread over twelve or
eighteen months.

THERMIONIC PRODUCTS LIMITED

leaders in the field of magnetic recording
AND

BRUSH CRYSTAL COMPANY LIMITED
HY H

E * SOUTHAMPTON = ENGLAND
Hythe, Southampton 3265/9 Cables: Technico, Hythe, Southampton
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TECHNICAL DATA

ECCs8I

Vi max. ... . 300 V
pa max. ... . 25 W
Ik max. ... ke ISmA

gm (at V2a=200, la=1.5mA) 6.4mA/V
The extremely high slope of this valve recommends it for
use in grounded grid and cathode R.F. input stages working
up to 300 Mcfs. The ECC81 is directly interchangeable
with American type 12AT7.

ECC82

Va max. ... .. 300 V
pa max. ... . N5V,
Il max. ... 20mA

B (at V=250V, 1, =10.5mA) 17
The ECCB82 is a low- valve with an anode dissipation of
2.75 watts. These features make it particularly suitable for
use as an R.F. oscillator or frequency multiplier. The ECC82
is directly interchangeable with American type szU7.

ECC83

VY, max. ... ool el V7
pa max. ... W
Ix max, ... 8mA

p (at Va=250V, la=1.2mA) 100
An important feature of the ECC83 is its exceptionally high
p. Itis an ideal valve for use as a resistance-coupled audio-
amplifier, as a phase splitter, or as an inverter. The ECC83
is directly interchangeable with American type 12AX7.

WIRELESS WORLD 3

THREE NEW DOUBLE TRIODES . . .

These three double triodes, the latest additions to
the Mullard range of noval-based communications
valves, provide equipment designers with types
suitable for almost every triode application.
Features common to all three valves include inde-
pendent triode sections with separate cathode
connections, and centre-tapped heaters that allow
either series or parallel wiring (12.6V, o.15A or
6.3V, 0.3 A). Brief descriptions of these triodes are
given here. More comprehensive information on
these and other valves in the Mullard range of
noval-based types will be gladly supplied on
request.

s
[Mullard]
A
MULLARD LTD.
COMMUNICATIONS & INDUSTRIAL VALVE DEPT.,
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.a

MVTrse

ullard-
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in design—
and performance!
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TYPE W97

HUNTS “THERMETIC” MIDGET METALLISED PAPER:
CAPACITORS WITH A TRUE HERMETIC SEAL

TEMPERATURE RANGE: —100°C to +120°C
and to CATEGORY °A°, CLASS H.1

With the hitherto. unattainable temperature range of

-100°C. to —-120°C., Hunts W.97 ** Thermetic '’ midget
metallised Paper Capacitors-are to Category A (100°C.)
Class H| (84 days tropical exposure) and are the smallest
capacitors for their rating to this, the most stringent
test condition of the R.C.S.C. Specifications.

Construction is the well known Hunts ‘‘ casteliated ™
metallised paper with rugged end connections ensuring
freedom from intermittent open circuit and open circuits
at low voltage. The capacitor unit is sealed in a metal
tube with Hunts *‘ Thermetic ** compound, which also
ensures mechanical rigidity of the end wires thus avoiding
any reliance on foil and wire contacts for mechanical
strength.

W97 Capacitors are non-inductive and sultable for
operation at frequencies up to and in excess of 200 mc/s.

They are impregnated with a new material which is
absolutely stable over the specified temperature range,
and the temperature/capacitance co-efficient is infinitely
superior to other types of capacitors in this class.

This unique capacitor is designed- to withstand very
high rates of ““g™, its rugged construction enabling it to be
used in equipment where such conditions are encountered.

W97 can beé supplied with a transparent plastic sleeve
where insulation of case is required.

A. K. Hunt (Capacitors) Ltd, Wandsworth S,W.18-BAT 1083

TYPE W97 STANDARD RANGE
LIST CAP uF, DlMENSIONS(mches)
NO.

200 voles D.C. Wkg up to IOO e,
150 voles D.C.  Wkg. up to 120°C.

8M7 0.002 0.610 0.135
BM8 0.004 0.610 0.135
BMI1 0.004 0.500 0.180
BM9 0.005 0.610 0.135
BMI2 0.005 0.500 0.180
BMI0 0.0t 0610 0.135
BM1) 0.0t 0.500 0.180
BMi4 0.02 0.610 0.180
BMI5 0.03 0.610 0.260
8Mi6 0.04 0.610 0.260

400 volts D.C. Wkg. up to 100°C.
300 voits O.C. Wkg. up to 120°C,

BM4 0.0004 0,610 0.135
BMS 0.0005 0.610 0.135
B8Mé 0.00} 0.610 0.138
BMI7 0.001 0.500 0.180
BMI8 0.002 0.500 0.180
BMI9 0.003 0.500 0.180
BM20 0,005 0610 0.180
8M2I 0.0 0.610 0.260

600 volis D.C.  Wkg. up to 100°C.
450 voits D.C.  Whkz. up' to 120°C.

B8M22 2.5 pF. 0.500 0.180
B8M23 4 pF, 0. 0.180
BM2 10 pF. 0.500 0.180
BM2S 50 pf. 0.500 0.180
BMI 0.0001 0.610 0.135
BM26 0.0001 0.500 0.180
B8M2 0.0002 0.610 0.135
8M27 0.0002 0.500 0.180
8M28 0.00022 0.500 0.180
BHM29 0.00025 .500 0.180
BM3 0.0003 0.610. 0.135
BM30 0.0003 0.500 0.180
BM36 0.0004 0.500 0.180
BMI 0.000S 0.500 0.180
BM32 0.001 0.500 0.180
BM33 0,002 0.610 0.260
BM34 0.003 0.610 0.260
BM35 0,004 0.610 0.260

CAPACITORS

THE TRADE MARK OF RELIABILITY
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. . . with safety in the hazardous enterprise FAULTLESS FLUXING PRESERVES THE VITAL LINK
of the deep sea trawler is its radio and
radar equipment upon which safe navigation
depends. Thousands of soldered joints
contribute to the efficient functioning of
this delicate apparatus. One dry or H.R.

Dry or H.R. joints are impossible with Superspeed for the flux is always

released in exactly the correct proportion. This faultless fluxing action is

achieved by the unique STELLATE core which gives six

points of rapid solder collapse. At soldering temperature

2l the activated rosin flux is released immediately for effec-

joint could mean the breakdown kS d - S

s . preading and wetting. Superspeed is being used more

of a cnrf:ult,.the destrt.lctlon of the and more in the production of radio and radar equip-
vital link, a perilous voyage. ment where faultless joints are essential.

“WHITE FLASH” ACTIVATED ROSIN-CORED SOLDER

u e ’ s e e d for general electrical, electronic and telecommunication work and
all standard uses. A.1.D. and G.P.O. approved. Complies with

M.0.S. Specification DTD §99. In all standard tinflead alloys, Cored and solid solder

10-22 5.w.g. Also avallable in a range of coloured cores, indispens- rings and solld solder
able for simple intermediate and final inspection and circuit or washers supplied to cus-
operator identification. Samplesof Superspeed and the comprehensive tomers®  specifications.

Superspeed booklet gladly sent on request. Technical advisers are
available for free consultation.

mivoescruneo av e ENTH OVEN GROUP

Marketed by Enthoven Solders Limited, Enthoven House, 89, Upper Thames Street, London, E.C.4. Tel. Mansion House 4;;&
3418
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INSTANT TV TUNING!

PERFORMANCE

GAIN

Power gain of the unit is 24dB. measured from the aerial input to
the I.F. output, the mixer anode 1oad for measurement purposes
being Ik/ohm shunted by 12pF. As a practical example, using a
two valve transformer-coupled amplifier with a bandwidth of
2.75 Mc/s (including sound rejector circuits) an aerial input of
25 microvolts modulated 1009 produces 2 volts p.p. across the
diode load.

NOISE

Noise figure on all channels better than 10.5dB.

I.F. REJECTION

Better than 45dB. on all channels at any spot frequency in the
LF. channel.

IMAGE REJECTION

Better than 60dB. on all channels.

OSCILLATOR DRIFT

Measured on channel 5, with stable H.T. supply, for a period of
two hours after a warming-up period of two minutes, ambient
temperature increased from 18° C. to 60° C., total drift 30 Kc/s.
Drift, with change in H.T. supply from 160 volts to 230 volts
less than 10 Kcfs.

SWITCH RESETABILITY

Better than 5 Kc/s on all channels.

POWER REQUIREMENTS

180 v. 12.6 v. at .3 amps. Heaters are series connected with both
ends Isolated from chassis.

9-Channel, Switched
“TELETUNER”

TRADE MARK

Type TV.5

Any one of the five B.B.C. Television Channels can be selected
instantly—with single knob control—with this Cyldon
switched ** Teletuner.”

The Cyldon TV.5 ** Teletuner * comprises a pentode R.F.
amplifier stage and a double triode frequency changer,
channel selection being accomplished by the switching of
incremental inductances. More constant performance over
the television band is thus obtained by avoiding the tracking
difficulties inherent in the infinitely variable type of tuner.
Ease of handling by the user and rapid conversion as alterna-
tive transmissions become available are further important
advantages of this unit.

Underside view of ** Cyldon ** TV.5 Teletuner, with casing removed.

Another Cyldon *‘ Teletuner”. ... Type TV.12, a /2-channel
Tuner which performs the functions of RF amplifier and
frequency changer of a television receiver. Write for booklet
TV.1953 giving full details.

N LIS IV Controctors to Miastry of Suoply, Po
& SONS. LTD Office. and other HM Government Depts,

CAMBRIDGE ARTERIAL ROAD - ENFIELD - MIDDX. Enfield 2071-2
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Synchronous Capstan motor, Im-
proved response and signal-noise ratio.
Simplified speed change. Provision for
1,750 reels, i.e. 45 minutes uninter-
rupted playing time per track at 73" per
second and 1} hours per track at 33”.
More convenient unit form for porta-
bility. Lighter in weight. Provision
for Superimposition.

MAGNETIC
RECORDING

par excellence

When, above all other considerations, quality
and dependability in magnetic tape recording
equipment are of paramount importance, it is inevit-
able that the choice should ultimately rest on Ferrograph.
Re-styled in appearance, the Ferrograph Model 2A is
basically the same robust, time-proven and reliable instrument
that set the standard in magnetic tape recorders on its introduction
four years ago, and more than maintains the predominant position so
worthily established.
It incorporates many refinements and facilities that have been requested
by discriminating Ferrograph owners and users, and is unquestionably
the instrument par excellence for sound recording and reproduction of
the highest order.

Brilish Ferrograph Recorder (o L.

138 SLOANE STREET

LONDON S.W.1 Telephone : SLOane 1510

Write for full

information on the

complete our products

range of

Standard }* plastic or paper based
coated tape. Track 'width 0.1”. Two
tracks permissible. ' Tape speeds of 73"
per sec. and 33" per sec. Playing time
45 mins. and 90 mins, respectively for
1,750 ft. reel. Less than 1 min. rewind
and rapid wind-on. Attainable frequency
response, + 3 DB, 50-12,000 c.p.s. at
73" per sec. or 50-6,000 c¢.p.s. at 3}"
per sec. “Wow” and flutter less than
0.2%. Long term speed stability better
than 0.5 %. Power Consumption 57 watts.

Make SUCCESS
CERTAIN

WITH THE

‘ WEARITE '

“TAPE - DECK”*

Where it is-desired to construct a recorder of any special type to
meet the diverse needs of Science, Education and Entertainment, com-
pletely satisfactory performance is assured by wusing the Wearite
¢ Tape-Deck ** as the basic unit.

Whilst its operational simplicity and robustness make it the ideal assembly
for use by unskilled personnel, its technical performance, advanced engineer-
ing design and individual features will also commend it to the recording
technician.

% ¢ Tape-Deck” is registered Trade Mark' No. 684413 granted in 1949. The Manual z;f the
Tape Deck — price 2/6 — can be obtained from your local dealer or direct if difficulty is
experienced. The Manual contains a technical description of the ** Tape-Deck™ and suggests
a tried and proven circuit for its best usage.

WRIGHT & WEAIRE LTD

138 SLOANE STREET - LONDON < S.W.1 -

Telephone : SLOane 2214/5
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ceramics

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport-on-Severn, Worcestershire. Telephone : Stourport I11. Telegrams : Steatain, Stourport
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Now - o tuim Winh-Fidelity, High -G ppaitin
MOVING'COII. MICROPH

GOODMANS

When a microphone is offered by a concern that has
been a pioneer in high-fidelity reproducers for more
than three decades, it is logical to expect it will be
one that will satisfy the most discerning and critical
user. The *“ Z33 ” is indeed such an instrument, for
it sets.a new and higher standard in performance and
application. Moreover, its chaste appearance breaks

Reg. Design N.. 870751.

new ground in modern design. @ SOME BRIEF DETAILS
The illustrations below show. its great versatility. % Output Impedance (standard model) 20 ohms.
This coupled with its GREATER SENSITIVITY, Sensitivity (20 ohms. imp.) — 87 db. with respece to | volt per
WIDER RESPONSE RANGE and FREEDOM (i 212
FROM ‘“ PEAKING,” and the VIRTUAL Sensitivity (Hi Z) 55 db. with respect to | volt per microbar.
ABSENCE OF WIND NOISES, makes it the ideal Frequency Response 50 to 10,000 c/s with variation not more than
instrument for & 5db.
TAPE and DISK RECORDING Dimensions Overall Length 3%in. Max. diameter 3in.
Welight (including 10ft, screened cable) |4 ozs.
PUBLIC ADDRESS WORK As above with transformer 16 ozs.
SOUND DUBBING ON CINE FILM Finish Main body, Polychromatic Old Gold Front Cover and wire
OFFICE and WORKS “ INTERCOM ” base anodised and dyed gold.

+ Models also available with built-in matching transformer providing 200 ohms,
600 ohms and Hi Z impedances.

Incorporating recessed “ON-OFF !’ switch.

Full details are given in Folder No. M/I|W
gladly sent on request.

GOODMANS INDUSTRIES LIMITED oo

AXIOM WORKS * WEMBLEY - MIDDLESEX - ENGLAND ' (8 lines)



; 9 Photctsof Foientfe Research

Products of Pye scientific research cover

% ever-widening fields of application.
Informa'gon gained through experiment on each project is
constantly used to develop and improve all allied manufactures.
Through advances thus achieved Pye lead the

world in quality and design of radio, television and

telecommunications equipment.

TELEVISION CAMERAS

“ REPORTER ”
MOBILE V.H.F.
RADIO-TELEPHONE

MULTI-WAVEBAND
RADIO RECEIVER

INFRARED
SPECTROMETER

UNDERWATER
TELEVISION CAMERA

H METER AND
ILLIVOLTMETER

CAMBRIDGE ENGLAND

1/8/9



OCTOBER, 1953 WIRELESS WORLD

A

THE ELAC DUOMAG FOCALISER

SENSATIONAL NEW
ELAC T/V COMPONENT

The DUOMAG. focaliser gives precision
beam focus and complete picture posi-
tioning with minimum effect on
scan coils and ion trap assemblies. It is
designed for use with magnetically focused
tubes having 38 m/m diameter necks.

DUOMAG is a permanent magnet type
unit using two concentrically mounted
Sintered Oxide ring magnets arranged
with opposed magnetic fields.

@ Minimum stray magnetic field. Sym-
metrical, uniform and very low external field.

@ Magnets of high electrical resistivity
enable the unit to be placed in close proximity
to high efficiency scan coils.

@ All insulated construction—No risk of
high voltage shock.

@ Wide range picture shift.

RETAIL PRICES IN U.K.
Low Flux, 37/6 ; Med. Flux, 39/6 ; High Flux, 42/-.

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS. BROAD LANE TOTTENHAM. NiI5 TEL: STAmford Hill 5606-8
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* giving 140 radio channels

keep

coMIBT

commumcatlons

‘spot on’

% - frequency

N the de Havilland Comet, as well ‘as in

E most of Britain’s other leading aircraft,
STC Quartz Crystals maintain the highest
standards of accuracy under conditions where
accuracy is vital.
Available with accuracies better than 50 cycles
in one megacycle; artlficially aged, gold plated
and wire mounted STC crystals greatly reduce
drift under working conditions. Moreover, they
will maintain this high degree of accuracy under
severe vibration and sharply changing climatic
conditions.

Srandord Telephones and Cables Limited

Registered Office: Connaugh: House, Aldwych, London, W.C.2.
TELEPHONE LINE DIVISION

HARLOW INDUSTRIAL ESTATE (EAST), HARLOW, ESSEX
HARLOW 2012/3/4
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A COMPLETE TRANSFORMER
SERVICE TO THE ELECTRONIC
EQUIPMENT MANUFACTURER

THE NEW “PENTLAND " SERIES RESIN CAST TRANSFORMERS & CHOKES

Complete assembly sealed in resin block—suitable for incorporation in every type of electronic
equipment—designed to meet, at low cost, the stringent requirements of Specification RCS.214—

saving in weight and volume—suitable for power, signal, pulse and high voltage applications—
designed to individual specification.

o Wi
= E

“H’ SERIES —her- %K’ SERIES—impreg- “M’ SERIES—
metically sealed oil-filled nated open type ““ C *’ core hermetically sealed
components. “ C” core construction, conforming miniature type for
construction, conforming with RCL.216. power and signal
with RCL.215. applications.

|

|

FERRANTI

Enquiries to Technical Sales Dept :

FERRANTI LTD - CREWE TOLL - EDINBURGH 5

ES/T3

13



WIRELESS WORLD OCTOBER, 1953

| @ new /
| INDEPENDENT SIDEBAND ~g™

RECEIVER

. « » developed to British Post Office
Specification

THIs new Independent Sideband Receiver type
GFR 552 is designed for operation on long-distance,
point-to-point, short-wave radio links forming part of the
international trunk network. On independent sideband
working, the GFR §52 provides facilities for the reception
of two single sideband signals, each 6 kc/s wide, one
above and one below the frequency of a reduced-level
pilot carrier. Each sideband will accommodate either
two 3 kc/s wide telephony channels, or several voice
frequency telegraph channels. The GFR 552 may also
be used for reception of single sideband or double
sideband transmission. In the case of the second
application this receiver offers two advantages: firstly, the
absence of non-linear distortion which occurs in normal
d.s.b. receivers when signals are subjected to selective
fading. conditions; and, secondly, the ability to select
upper or lower sideband for demodulation, dependent
upon which is freer from adjacent channel interference.

|
I
I
I
I
I
I
I
I
I
|
I
I
I
|
|
% The circuit and chassis layout of the GFR 5§52 closely
I
|
|
I
|
|
I
I
I
|
|
|
I
I
|
|

follows that of the Mullard Receiver GFR 551, which was
g?sed on a British Post Office design (Receiver, Radio
0. 22).
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 inter-
modulation between wanted and unwanted signals
might occur, A brief technical summary is given below.
More detailed .information supplied on request.
FREQUENCY RANGE—4-30 Mc/s.
NOISE FACTOR—better than 7 dB over the band.
SIGNAL TO NOISE RATIO—z5 dB for 4 microvolts peak sideband
input over the band.
SELECTIVITY—The response is flat within 2 dB for sideband
JSrequencies between 100 ¢c[s and 6000 ¢s. At 10 kcs from the
camer Sfrequency the response is —60 dB relative to the pass band.
C.—The a.f.c. system operates effectively with a pilot
carner level of —26 dB relative to I microvolt (which corresponds

to a peak sideband level of 1 microvolt and a signal to noise ratio
of 15 dB).

NON-LINEAR DISTORTION— Third order intermodulation products

which might result in cross talk berween sidebands do not exceed
—50 dB relative to the sideband levels.

OUTPUT—V ariable up to +14 dBrelative to 1 mW into 600 ohms.

| Mullard

- SPECIALISED ELECTRONIC EQUIPMENT
~

I,/ MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AYENUE, I.ONDON( WC;
MI417,
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NATURALLY -
he's using the NEW |

V.HF. Pack Set

v Exceptional spurious response rejection

—

‘*\....;_\~_

e,

Y Crystal controlled. transmitter and re.

ceiver with high stability and selectivity

% No tuning—simple to operate—

only two controls
v Light—compact—robust
v Unbreakable aerial

¢ Fully tropicalised

Now Available

TECHNICAL DATA.

Frequency ranges: L46, 75—100 Mcfs.
H46, 100—140 Mc/s.
HH46, 140—184 Mcfs.

Welghts: with all dry battery power pack for 10 hours’ duration,
84lbs.; with accumulator battery and vibrator power pack for
16 hours’ duration,. 104 Ibs.

Transmitter Power Output: 100 mw,
Receiver Sensitivity: 2-3 pv,

Spurious Responses: better than —70 db.

BRITISH COMMUNICATIONS
CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley 1212
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¢ A
/VD Ss{‘:

MAGNETIC
" TAPE
i RECORDER

[
Type PMR/|3

“ from a pedigree line”

TION

" . APE —r— ) * 1
The Tape Player itself is of 2k = Evme;osrcc'g;:i i
unit construction which en. . e, second  70-7,000
ables many special regisis Bes_minus 3 db.

wments and applicationsdd =
met~withot — .

Y
=
—= -
S
—

R total harmonic
= W operating

von. The -
can be pro

P ® 50 db. using
order :—

e tape.

ow level
ne input.

PU K at lv.

Sync‘hroni').' il

gnar 5 to in.
Remote  opg

._,> . b‘ e Pt for ex-
: G ‘ ava ila =
Automatic ba-é vid - .‘ “ e 00“ . 1 g 5 3 e fisat

reverse drive - ’ ==, 230 VA
pufh _—';,7 “ —2 .E_a iencles
o £
Cassette tap S ub S AT high x 18° deep
& -

R

Rack mounteigy

M-S S - RECORDING COMPANY LTD

oPOYLE CLOSE * COLNBROOK °* BUCKINGHAMSHIRE  TELEPHONE - COLNBROOK 284
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For the accurate measurement of in situ capacitance or
resistance, all measurements being made in the form

of a three terminal network.

Capacitance range — 0.002 pF to 100uF in 18 ranges-
Resistance range — la to 10,000Me in 18 ranges.
Ranges increase in alternate decimal multiples of 3 and 10.
Frequency 1592c/s (®w =— 10,000).

Accuracy =*1.0% of full scale on all ranges.

Full technical details are available on request.

CINEMA-TELEVISION LIMITED

A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD * LONDON - SE26

Telephone HITher Green 4600

SALES AND F. C. Robinson & Partners Ltd., Hawnt & Co., Ltd,, Atkins, Robertson & Whiteford Ltd.,
SERVICING AGENTS 287 Deansgate, Manchester, 3 59 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, S.2.
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- if you look for BIG RESULTS

It’s a knockout—the vast improvement that results 4,
=)

from the use of OSMOR ‘‘ Q *’ Range Coils. No wonder
our customers are enthusiastic! They tell us these
‘“ mighty marvels In miniature ** are super selective and EACH
sensitive to a degree they never dreamed possible. And
we guarantee them———the{’re the outcome of patient
scientific research plus the highest technical ability.
They put real *‘ punch ™ into a set and score an easy
win on these *‘ plus ** points :

Y Only lin. high. Y Packed in damp-proof con-
tainers., ¥ Variable iron-dust cores. “J Fitted tags
for easy connection % Low loss Polystyrene formers.

C°|LPAéKS. Now at new lower prices! A full range is
available for Superhet and T.R.F. Mains or Battery, Size only I}in.
high x 34in. wide x 2}in. Ideal for the reliable construction of
new sets, also for conversion of the 21 RECEIVER, TR 1196, TYPE
18, WARTIME UTILITY and others, Aligned and tested, with full
circuits, etc. Fully descriptive leaflets available.

g ISMOR

\

) )
:» A spotlight:on justone of the|| D | AL S :’

Type A. Glass DIAL

range of OSMOR Itk ] ¢
" « Q _COI’S g?suring 9'ii'n. x 7ilvl1i "
¢ in, x in. overa [
) mounts in any position )
< H-F. CHOKE Type 0.0.1. on or above the chassis - ¢
‘) and works with any type Keep those small components—resistors, "
‘: IFreq.:’em:y mveug; IS.O llu:/s. to 2(:‘ r'n/: %f'(d,":eg) Choci;?(p:‘ o or 3 Colotrscales condensers, etbc).'. u:ie:gly;nstored yet visible ‘:

ron-dust core and single-screw fixing L.M.S.) or .8.5.). Price complete,

‘€ Prototype tested and ap- 24/6. Pulley assembly for,right angle drive 68 ) " 4
) “ | )
1’ proved by M. G. Scroggije, if required 1/9 extra. P. & P. I/6. (f you're a generous husband you'll buy 1’

B.S¢c., M.LE.E. Ideal as i 7 fi ife's lard
- 3 ) METAL DIALS one or two for your wife's larder, too— §

[ anode load in TRF re- . she will appreciate somewhere to store (
) . A Overall size 5%in. sq., h H Hold j i )
(i e as illustraced.  Cream || | with or withoue lids. Essiy removes cainat 9
" %;;l;g;ﬂunth g-colour. fall ;u;. JuDst tlhe thing for the tidy ** HAM ** "

» L.M.S. waves, i b
:, AAAAAAAAAAY r"g. PL1 : 2'.75 waves, oTrypea Il?or :vaaﬁrﬁxing. 6/9 each, holds 8 jars. :’
. M. waves, i i o

" Price 316 cnch. g?;:d'a)re not supplied but are easily ob "
‘: TWO for the Price of ONE ! PDOi"te'.D”_‘- = Length 24in, enamelled olive green. 1:

rum, Drive, Spring T 2 illust d) f ing "

:’ The NEW 0SMO" :ndhCord fo; ;sulz wlith sh);'i,f? Sléa:a;h:‘sh;alz 6) i:rrs.screwmg_ P :)

oth types of dials, 3/2. Length 18in., enamelled green.

(: ) CHASSIS CUTTER We keep stocks of many radio components Post and packing 1/- (either type). ‘:
¢ of entirely new design. Cuts two sizes of [ for use In published clreuits, including :— (Trade lied)

‘} holes' with any one reversible punch and *“ WIRELESS WORLD STATION [
) die ; and can be operated with a spanner  No Compromise ' TRF Tuner. ** Mid- OSMOR SEPARATOR )
1’ or tommy-bar. Blanks easily removed. get Mains Recelver.”” Sensitive 2 Valve NO METRES ‘,
¢ Receiver. Television Converter (special helo/ 1—141.250 [
‘D coils In cans available), etc., etc. bl 2—218.28 ‘.
) * PRACTICAL WIRELESS AT T B
4 3.speed Autogram. Modern I-valver. A.C. Tasas 9
¢ Band-Pass 3. R1155 Converter. Attache case 5. 395’49; [
‘: po;table. Mc;idern high power Amplifier—2 s 6—455~567 ‘t

- and many others. i 0
" Type Hole Sizes Price s Receiver 7-—1450-1550 ¢
1 lin, x 1}in. 19/6 s | 8—410-550k/c. @
" g I.F.s. 465 kfc. - Permeability-tuned, with ¥ p— y
:} § g::: :i:: ;;;: flying leads. Standard size Igin. x igin. x & This is 3 device on the well-known * wave. :’
" 3 l'}i;| xZin. o 3}in. For use wkgR%iMOR coilpacks and E t;apl pl;:m:! le,wh::b wu'l‘! rejeqtla;\ u:deslred 0
) . . . 14/6 ir. I NED. ! . signal when Inserted in the aerial lead,
‘: PTos't“:n‘d P;ckmz I/~ (any type). " . Sthess Aiiicdpaln e 0 aam i :I"‘:al Siparator masy _easily_thb_e :‘uned to ‘:
o YABRTS 5. o e L S eac iminate any one >tation within the ranges

" De‘; Read::r. nti I od h stated and‘ﬂtti_ng takes only a fgw s.econds. "

:’ The OSMOR “JIFFY PUNCH * P ’emtilﬂlf: lm; ‘;i::cl: our PT. u_ct's ;re il:::p tu:mg is _Zflzcted by adjusting che "
For cutting smaller holes f d qui Gl 2 geac o g our vnqutn.es or, o e i ¢

1’ i eh (Bl blass ol 2 NER I H et uickly | cassis, Tuning Condensers, Switches, Sg,’,';ﬁ'f,,‘gt;‘;:: f;“f&dm‘ke‘ gl (D) (e 1’
1’ Volume Controls and all Other Radio| 7,6 pos 4 "
) iR .y - / T FREE Satisfaction guaranteed, )
[ e Components. Ifit’s top-quality components . [
e and a speedy, courteous service you are Send 3d. (tomiz) fof B

- ! FREE CIRCUITS and
) e S I 0 We reall )

1' lepe Hole Size Price ooking for—try Osmor. e really shall do full lists of coils, coilpacks 1’
" Y i:rr: g/: our best for you. ) and radio components. "
¢ 3 fin. 8/9 3 ¢
" Both types of cutters are of hardened 5 {’
g st it B s oS il (LLLLF radio products led.
1’ Aluminium and Copper up to 14 s:w:g: ‘:
:)(Dept. W.46) BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY. Telephone : Groydon 5148’9:

POV IV VIVIVVIVIVVVIVIVIUPVUVVVVVUVPVVVVIVvIY VYU UYVVrvPrvevoy
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ONLY the LAB unit has al/
these fealares. ..

* co ntinu ous sto rag'e Here’s the most practical way of buying and storing

resistors that anyone could wish for. Occupies only
% 700 resistors in a space 12’x4" x 4" 48 sq. in. of shelf space. As easy to use as a card

index. Rapid selection from 700 sorted and carded
* Ohmic values separately carded resistors. Continuous storage — empty cards merely
replaced with full ones available from stock. The
Lab Continuous Storage Unit is supplied FREE with
initial purchase of

e 180 Type R Resistors (Order LSUC $)
\ or240 Type T ,,  (Order LSUC })

”\

* Finger-tip selection

CONTINUOUS

STORAGE UNIT

BRITISH
PATENT No. 680632

RESISTOR SPECIFICATION
| Max.
Ref.| Type |Loading Voal)t(s Range Dimensions
}-watt | §-watt 250 10 ohms X &7
3-watt | l-watt | 500 |10 m::ohms 3"x 1" The Lab Continuous Storage Units are available
Tolerance available +20%, + 10% +5% from your normal source of supply, but more

detalled information can be obtained from

THE RADIO RESISTOR COMPANY LTD

50 ABBEY GARDENS, LONDON, N.W.8 - Telephone: Maida Vale 5522



20 WIRELESS WORLD'

OCTOBER, 1953

The professional touch

ittt ~

The ‘EncLISH ELECTRIC’ Tube combines so many features which
work to the home-constructor’s advantage. Build your set
around the 16-inch T.go1 and you will be a long way towards
achieving a picture of professional standards. This is why the
‘ENGLISH ELECTRIC’ Tube is specified for the ‘Supervisor’, the
‘Tele-King’ and ‘Magnaview’ circuits and ‘View-Master’

conversion circuit.

Brilliant black and white picture
focussing over entire screen area;
excellent contrast range; almost flat
face plate of high optical quality;
wide angle scanning (70°); ion trap;
high safety factor; easy to handles
short overall length (17-11/16") per-
mits cabinet of shallow depth.

'ENGLISH ELECTRIC’

BRITISH MADE LONG LIFE 16" T90l METAL C. R. TUBE

from your Dealer.

i

EXTRA BENEFIT and a full guarantee

SENGLISH ELECTRIC’ C. R. Tubes are backed by a unique
tube reconditioning service which almost halves replacement
cost. And with every re-conditioned tube, which is as good
as new, comes a full 6 months’ guarantee. Get the details

-

The ENGLISH ELECTRIC Company Ltd. Television Department, Queens House, Kingsway, London, W.C.2
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Broad-band Matching

The photograph shows Marconi engineers erecting for
test the three-stack super-turnstile TV aerial for the
new B.B.C. transmitter at Pontop Pike. Wayne Kerr
Bridges are used for matching feeders and transmission
lines to the radiators.

FOR UNBALANCED
MEASUREMENT FROM
50—250 Mc/s

B.901

Susceptance: Equivalent to + 75 pF to + 2%, + 0.5 pF
Conductance: 0-100 mmho to £+ 2%, + 0.1 mmho

FOR BALANCED
AND UNBALANCED
MEASUREMENT FROM
| 1—100 mc/s

. B.80l and B.70I
Susceptance: Equivalent to £ 230 pF to £ 2%, + 0.5 pF
Conductance: 0-100 mmho to + 2%, + 0.1 mmho

| Susceptance: Equivalent to + 80 pF to + 2%, + 0.5 pF
| Conductance: 0-100 mmho to £ 2%, + 0.02 mmho

FOR BALANCED
AND UNBALANCED
MEASUREMENT FROM
’ 15 gc/s—5 Mcfs

B.60!

Capacltance.: 0.0 pF — 20,000 pF
Resistance: 10 ohms — 10 megohms
Inductance: 0.5 nH —50mH

Accuracy: 1% over major part of range

These Wayne Kerr Bridges are used with
external source and detector for the
measurement of aerials, cables, feeders,
and a variety of components and materials.

I Photograph by courtesy of Marconi’s Wireless Telegraph Co. Ltd.

o e LI

HE WAYNE K‘ERR” LABuKAlORIES LIMITED, NEW MALDEN, SURREY
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SAVE TIME AND MONEY-BUY O,N_E INSTRUMENT

Everyday needs are catered for fully by this one
compact, robust, high-quality instrument. It incor-
porates a valve oscillator giving 1,000 ¢/s and a
visual null detector preceded by a two-stage tuned
amplifier, whilst provision for passing current through

BRITISH PHYSICA

Tel: RADLETT 5674-5-6

Get quick accurate readings

RESISTANCE: 0.1 to 1,000,000
ohms. 0.1 to 11 continuously variable
plus nine-stage decade resistance
gives S50 ft. scale length. Measured

at D.C.

CAPACITY: 10p.f. to 1,000 mfds.
10 to 1,100p.f. infinitely variable
plus nine steps if 1,000 p.f. Measured
at 1,000 cycles.

INDUCTANCE : 10 microhenries
to 1,000 henries. 10 to 1,100 micro-
henries infinitely variable plus nine
steps if 1,000 microhenries. Measured
at 1,000 cycles,

Resistance
Capacity

Indiuctance

\
R
1

20 UNI
B
o] INEE:

O L UB
MPEDA
Accurac

c

2
CE
y t

coils under test .is also made. Both meters have
overload protection.

Whether your field lies in experimental, production
or service engineering, this instrument will prove an
‘ndispensable aid. Please write for full specification.

B ORATORIES LTD

Radlett HerTs

g

dmBPI2

Does not curl—iles flat on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction—
reducing wear on transducer heads, and
guide pillars,

Has the best possible dispersion of oxide
particles, free from coagulatlon, and
flocculation ensuring low noise level.

Is correctly heat-dried to preclude
‘* blocking.”* and sticking, layer-to-layer,
under storage conditions.

The Lacquer is formulated to attain the
maximum adhesion to the base material.

Suitable for Single or Double Track Recording.
on 7in. Diameter Spool—Frequency response 50 C.P.S.
Breaking Strain exceeds 4 |b.

kefs. at 7.5in. per sec.

MAGNETIC COATINGS LIMITED

Length 1,200f¢.

38 GROSVENOR GARDENS LONDON Swi

WORKS &
LARCH ROAD -

LABORATORY:
LONDON -

with recorded sound choose

FERROVOICE

MAGNETIC RECORDING TAPE

The pigment is dispersed and milled, with

Gives the highest ‘possible signal-to- the highest degree of control, thus
noise ratio—excelling in high-frequency ensuring a uniform dispersion of the
response. oxide particles within the binder.

Has a superlative dimensional stability—
negligible seretch, and the highest possible
tensile strength.

The spools were designed to incorporate
the “‘ universal ** hub, perfect balance,
ang negligible rotation noise.

‘“ FERROVOICE ”* products are subject
to continuous development by our
technical staff.

‘ FERROVOICE " has a Coercivity of
270 oersteds (BHC) remanence =
730 gauss, when subjected initially to a
magnetising force of H = 2,000 oersteds.

Discourages static collection during fast-
forward, and fast re-wind operations.

The Kraft Paper base has been selected
after carefu! development with the paper
manufacturers—flexibility, and super-
calendering being prime considerations,
The Lacquers are pigmented with. the
highest grade powder. The individual
particle size is less than one micron
{0.000039 inch).

22[6

LR R

PRICE

tollld RETAIL

Telephone : SLOANE 9129

25 DASHWOOD TRADING ESTATE
Swi2

BALHAM 5579
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A new essential
publication for your
technical library!

Published by the General Electric Co. Ltd.

I} S/
N
(otyaN:

(post and packing S 12 b ui\, ST

=l

3d extra)

A book for the discriminating listener
to sound recordings and broadcasts. Every
enthusiast of High Quality sound reproduction
should possess this book, which includes a
special foreword by the Author on the Art of
Listening. Its 56 pages include valuable and
detailed information on the intelligent use of the
controls to suit all circumstances ; full circuit
data on a new comprehensive pre-amplifier,
and also on the famous Osram Valve Negative
Feed-back Quality Amplifiers.

EANLS

Contents include :-

The Art of listening + The Loudspeaker
Amplifiers for the high quality reproduction of
sound - Design factors in high fidelity amplifiers
Circuit and constructional details on 6, 12, 14,
20 and 30 watt amplifiers -+ The design of the pre-

amplifierand tone control - Notes on feeder units :

Using the G.E.C. F.r. metal cone loudspeaker.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2



Designed to meet the

demand for Egen reliability within
the smallest possible compass, these
exceptionally small carbon potentiometers

(3" diameter) retain all the desirable features of s

their standard-size counterparts. The special
Egen carbon deposition process

ensures a highly stable resistance element
of extreme durability.

Double-contact rotor provides firm

balanced contact with exceptional freedom
from wear and noise. Positively located
soldering tags, silver plated for easy
soldering. All steel parts rustproofed.
Standard resistance
values available,
from 5000 ohms

to 2 megohms,

Type 105 is identical
to Type 115 except
that a 2-pole Q.M .B.
switch is
incorporated.

PRE-SET RESISTORS

A wire-wound pre-set
resistor for panel or
chassis mounting

/ SUB-MINIATURE VOLUME CONTROLS
Fot use in Deaf Aids and other
miniature electronic apparatus

EGEN ELECTRIC LTD,,
CHARFLEET INDUSTRIAL

POTENTIOMETERS

Export enquiries welcomed

ESTATE, CANVEY ISLAND, ESSEX + PHONE: CANVEY 69]-2 ‘

WiRELESS WORLD

OCTOBER, 1953

SOLDERING
INSTRUMENTS

AND EQUIPMENT

bit (illustrated)

3 ”
Té

Standard model

[FRoouZYl Limiyeo ]
(Regd Trade Mark)
mean

SOUND
JOINTS
for
SOUND
EQUIPMENT

o
! Types are
> available
o
8 ‘or Shields Extra
'; Factory Bench Line,

Maintenance Engineer

& Home Constructor

Supplied for any
volt range to meet
our world-wide
consumers’ demands

@ Heating time : 90 seconds.
@ Consumption : 25 watts.

@® Weight : 4 ozs.

® High temperature.

® Handle unaffected by element
temperature.

@ Length of instrument : 97,

@ Equally suitable for daily or
intermittent use,

R L L L e ] ub:bffnmgl

5 dia. bit Standard Model.
1" dia. bit Standard Model.

%" Detachable bit Type (Factory Bench
ine).

Sy ——y .......l.u.quu.”qy

Made in England
Registered Design (British, U.S.A.,
Canadian) and Foreign Patents.

@ Apply Sole Manufacturers and Suppllers

ADCOLA PRODUCTS LTD.

Sales Offices & Works: CRANMER COURT, CLAPHAM

HIGH ST., LONDON, S.W.4.

MACaulay 4272
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INTERNAL EVIDENCE

CIOCE PROAE

-1
BATTERY

oR A.C.
MAINS UNIT.

¥ VOLTOUMWETER

W e

Internal evidence invariably supports the external impression of fine
design and first-class workmanship in Marconi instruments ; the VALVE
VOLTOHMMETER, type TF 887A, displays in addition the characteristic
versatility of Marconi equipment. Internal-battery powered, it is
particularly effective in the field, while for laboratory use an a.c. mains
unit can be fitted: a.c. and d.c. measurement ranges are wide, and
the instrument is also designed for resistance measurement up to 2MQ,
A.C. Ranges: 0-5, 0-25, 0-125V. D.C. Ranges: 0-5, 0-25, 0-125, 0-250V,

A.C. input impedance: 1MQ D.C. input impedance: 25MQ
Resistance Measurement up to 2MQ

(Ranges extendible by external multipliers)

o iy, . mh

&)

T
pemewt 105
- av we FACQUENCEY (‘ .

MARCONI INSTRUMENTS

SIGNAL GENERATORS, BRIDGES, FREQUENCY STANDARDS, OUTPUT METERS, WAVE METERS, WAVE ANALYSERS, BEAT FREQUENCY OSCILLATORS

e
:
i
LY

MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTS. Phone: ST. ALBANS 6|6I/-7

Export Office: Marconi House, Strand, W.C.2 Midland Office: 19 The Parade, Leamington Spa MNorthern Office: 30 Albion St. Kingston-upon-Hull
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% LUSTRAPHONE PRODUCTS
AT "?“'“o'

- -
Summarised List

o MODEL VR/S3 Ribbon Velocity Microphone of Studio Class.
oMODEL C/48 High Fidelity Dynamic Microphone Low Impedance.

®MODEL C48/S High Fidelity Dynamic Microphone fitted with onfoff Switch Adaptor. Low Impedance.
®MODEL C5I General Purpose Low Impedance Dynamic Stand Microphone.

®MODEL C51/Z General Purpose High Impedance Dynamic Stand Microphone.

o®MODEL CHSI High Fidelity Handheld Dynamic Microphone in Diecast Case,

®MODEL CHSI/Z High Fidelity Handheld Dy namic Microphone in Diecast Case.
O®MODEL H51/SB

eMODEL H51/DB

®MODEL HD/54
®MODEL HC/54
oMODEL HC2/54

Low Impedance.
High Impedance.
Single Button Carbon Handheld Microphone in Diecast Case.
Double Button Carbon Handheld Microphone in Diecast Case.

High Fidelity Dynamic Handheld Microphone in Light Weight Moulded Case.

Low Impedance.
Single Button Carbon Handheld Microphone in Light Weight Moulded Case.
Double Button Carbon Handheld Microphone in Light Weight Moulded Case.
®MODEL CL51/HMT Dynamic Hand Microtelephone.
®MODEL VC52/H

Low Impedance.
oMODEL VC52/B

Low Impedance Noise Cancelling Dynamic Microphone fitted to holding handle.
Low Impedance Noise Cancelling Dynamic Microphone fitted to Swivel Boom.
oMODEL LXSS General Purpose Crystal Microphone for Stand or Hand use.
oTYPE Cl/48 High Fidelity Dynamic Insert for Interco Ication equip
®TYPE CIjS| High Fidelity Dynamic Insert for Inter
®TYPE VC52
e MODEL MU/483

ion equip
Dynamic Noise Cancelling Insert for Telecommunication equipment.
Non Electric 3 Channel Microphone Mixer Unit.
®MODEL AGC/496

Automatic Gain Control Unit with or without Power Pack.

@Floor and Table Stands, Desk Bases, Transformers, Microphone Plugs, Jackplugs, Sockets, Holding Handles, Cables, etc.

LUSTRAPHONE LTD.,

LUSTRAPHONE=the foremost name in Microphones

ST. GEORGE'S WORKS, REGENTS PARK ROAD, LONDON, N.W.I, ENGLAND
Telephone: PRImrose 8844/6.

Telegrams: LUSTRAPHON, NORWEST, LONDON
Cables: LUSTRAPHON, LONDON

NOW READY—the first volume of this important textbook

TELEVISION
ENGINEERING

PRINCIPLES AND PRACTICE
)

Volum; 1: Fundamentals, Camera Tubes,
Television Optics, Electron Optics.

By S. W. Amos, B.sc.(Hons.), A.M.LE.E.;and D. C. Birkinshaw,
M.B.E, M.A, M.IEE, in collaboration with J, L. Bliss,
A.M.LE.E. This is the first volume of a comprehensive work
on the fundamentals of television theory and practice,
written primarily for the instruction of the B.B.C. Engineer-
ing Staff. Tt covers basic theory of the signal, all types of
modern camera -tubes, theory of light, mirrors and lenses
as applied to television, and electron optics, including electron

lenses. Volume 1 comprises 302 pages with 188 illustrations.
a Other volumes of this work
A B.B.C. ENGINEERING

are in preparation.
TRAINING MANUAL

el o 30s. net.
for WIRELESS WORLD.

By post 30s. 8d.
From booksellers or direct from Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.l.
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TwWOo hew
Mercury Vapour Rectifiers

direct plug-in replacements for
American Types

ESU 8008

Filament Voltage (Volts) V¢ 5.0
Filament Current (amps) I 7.5

Maximum Peak Anode Current (amps)
I. (pk) max. 5.0

Maximum Peak Inverse Anode Voltage (KV.)
PIV. max. 10

Base
Super Jumbo push type.

This valve is a plug-in replacement for the American type 8008.
Characteristics are the same as the Ediswan type ESU 872.

This valve is a plug-in replacement for the American type 673.
Characteristics are the same as the Ediswan type ESU 575.

Ediswan make many types of Industrial and Transmitting valves.

THE EDISON SWAN ELECTRIC COMPANY LIMITED,
155 CHARING CROSS ROAD, LONDON, W.C.2.
Telephone: Gerrard 8660 Telegrams: Ediswan, Westcent, London.

Maximum Peak Anode Current (amps)

Maximum Peak Inverse Anode Voltage (KV.)

EDISWAN

INDUSTRIAL & TRANSMITTING VALVES

ESU 673

Filament Voltage (volts) V¢ 5.0
Filament Current (amps) I 11.0

L. (pk) max. 6.0
P.I.V. max. 15

Base
Super Jumbo push type.

Would you like further information ?

Radio Division,

EvV122
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the new
EKGOVISION

147 TUBE CONSOLE MODEL TC206

—for better performance in

all transmission areas

The new EKCOVISION receivers incorporate
many outstanding features to provide a superior
performance, including full Automatic Control of
Picture and Sound by means of A.G.C., and the
chassis are constructed on the highly successful
“Triple-link’ principle.

The following are details of Model TC206, which
is a typical example from the Ekcovision range:

CIRCUIT. A superhet circuit

a rectifier for separating the
is employed with tuning ad-

integrated frame pulse, and

justable over all five B.B.C.
T.V. channels. A gating

diode permits sampling of
the black level during the
line blanking period, to pro-
vide vision A.G.C., whilst
sound A.G.C. is incorporated
in the normal manner. The
frame time-base incorporates

the line time-base provides
an E.H.T. of 11.5 K.V.
C.R.T. AND SCREEN. The 14"
diameter aluminised tetrode
tube with ion trap provides a
larger picture than equivalent
rectangular tubes. The mask
is thoroughly dust-sealed and
an optical filter gives im-
proved contrast for day-
light viewing.

SPEAKER. 8" diameter
high-flux moving-coil.
CONTROLS. Operating
controls, conveniently
placed below the screen,
comprise Brightness/Off,
Contrast and Volume.
Pre-set Vertical and Hori-
zontal Hold controls are
grouped with operating
controls for convenient
adjustment. All remaining
pre-set  adjustments are
accessible from the rear,
CABINET. The contem-
porary style cabinet is
beautifully finished in
polished walnut veneers.
MAINS. A.C. 200-250
Volts, 50 cfs.

Ask your Ekcovision Dealer for a 7 4 GNS.
demonstration of this new model (Tax paid)

€. K. COLE LTD., SOUTHEND-ON-SEA, ESSEX

OCTOBER, 1953

ypDUAL

‘ | RECISION DRIVE

(Patents U.K.,
UsSs., etc.)

50

40 wipny, 60
\q\ & Y,

3 " 4 %

S‘\. 1n 1%

P &

e ot 80
""uu.Tun\\‘“ 11120

Type 52

TWO SPEEDS - SINGLE CONTROL
FREE OF BACKLASH

Accuracy of scale reading 1009,

Coarse searching speed plus fine
setting control.

Single control knob displaced
axially to select the speed ratio.

Spring-loaded gears with auto-
matic take-up of any wear or
play between primary and
secondary drives.

Pointers geared directly to
centre spindle.

Security in operation: friction
clutch obviates overdriving.

Type | NUMBER | EFFECTIVE | gpepp RATIOS
OF DIAL SCALE

No. | MARKINGS | LENGTH | COARSE FINE
52 1.000 3.3 feet 1:8 1:120
63 1,000 3.3 feet I8 1120
57 2,000 6.6 feet 1015 1 £ 200
56 2,000 6.6 feet 1:1s I : 200
53 2.000 6.6 feét 115 I ;200

Other TRANSRADIO specialities:—
COAX Low Capacitance Cables.

COAX Precision Connectors.

S TRANSRADIO LTD

138A CROMWELL RD., LONDON,SW.7,ENGLAND
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neodticereq the BURGOYNE

8 VALVE SUPERHET RADIOGRAM CHASSIS

% Extra large full vision coloured tuning scale
11} x 6%, fully illuminated.

Y% Negative feedback.

v Bass and treble controls for cut and lift,

% Power supplies fully smoothed and in-
corporated on the main chassis for A.C.
mains 200-250 v,

Y% Wavebands 16-50 metres ; 190-550 metres ;
1,000-2,000 metres.

% Magiceyetuningindicatorand flywheel tuning.

% 8 watts push-pull output.

% Designed to obtain the best results from
modern gramophone technique.

% High quality.

% 8 valves.

*

Full guarantee for TWO YEARS.

Price 22 gns

H.P. TERMS £7/14/- Deposit, with 12 monthly
payments of 29/- (carr. and pkg. 7/6).

FOR EXPORT our price is £17/10/-, excluding
P.T., and we specialise in speedy overseas shipment
of this and all other equipments.

We Lecozgm;r::‘i )arlx)y gGoodaquality&&inl:for 12in.
speaker ohms) by Goodmans. arfedale or
ENQUIRIES INVITED | W.B. These all available from stock.

%Wc@ WITH THE

BURGOYNE MAGNETIC TAPE RECORDER

only 32 gns/

We are proud to offer to-day’s greatest value in tape recording—built to professional
standards and giving greater reliability and performance. Now being demonstrated
at the Radio Centre, where you can see, and hear also, the latest in high fidelity

equipment.
% 64 minutes’ playing time from a standard per second (checked on Decca K1,804
7in, reel—dual tracks. i frequency testbrecord). ¢ .
. nstantaneous braking of tape reels.
% Fast forward and rewind. % Supplied with Ronette * Coronation ” high
% Frequency response 30-9,000 c/s. at 7}in. fidelity crystal microphone. ’

Three heavy-duty motors to obviate use of friction drives. Erase and bias frequency 50 ke/s. Power
consumption approximately 80 watts. Output 4 watts. All controls and inputs mounted on front of cabinet

on handscms engraved plate. Volume control and on/off switch. Bass treble controls for cut and boost

operative on hoth record and playback. Separate radio and microphone inputs. . A6 thM PLI F'ER as.used
All accessories by Burgoyne, Lane, Ronette, etc., available separately as advertised. in this Recorder is available

Head lift transformer improving signal/amp. noise ratio. Speaker muting switch obviating feed-back separately for £1).15. 0

between microphone and speaker. High-grade P.M. speaker. External speaker sockets. Switching provided or on H.P. terms, 78/4 deposit
for use of amplifier as straight gramophone amplifier for ;

high-quality reproduction. Handsome polished walnut and 12 monthly payments
cabinet overall dimensions 2lin. X 13in. X 13in. We of 16/5.

recommend high coercivity tape by Burgoyne for use
in this Recorder, 1,200ft. spool, 35/~; 600ft. spool, 21/-.

¥ Sole Distributors PRICE 32 GNS. with crystal micro-

Y of the phone or H.P. terms £11/4/- deposit and DON'T take our word for it—
) B gLRD%?éSj N i pepmsanaciadd/s, (car. d COME & HEAR this. amazing

Spare bits Instrument!
€
79’6 .

sEEAREEEEEREEEicsEEEEABEEESERE NS i RRRSEEEEEEEEREEREEE RGBSR SRR EANE RSN GRS A R R AR

MAIL ORDER SUPPLY COMPANY
The Radio Centre
33 Tottenham Court Road, London, W.I. Telephone :  MUSeum 6667
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Hi-Fi! LOW PRICE

The BURGOYNE

GRAMOPHONE AMPLIFIER

This Burgoyne 3 valve amplifier gives a quality of sound
output associated with high priced units; but because
it comes to you direct from our factory we can offer it
complete for only 79/6. This astonishing offer is possible
also because of our large scale production.

Valves, 6)7, 6V6, 524, 4 watts audio.
For A.C. mains: complete with power
packs.

796

Overall n:lga‘givc feedback—treble cut— ONLY.
exceptional frequency response.
Satisfaction fully guaranteed. Nota kit—  (P. & Pkg. 2/6).

but ready to use. X
A suitable loudspeaker is available to Demonstrations
purchasers of this amplifier for only 19/11. at the Radio
Itis a high grade 10in, P.M. type made for Centr:

us by a famous manufagturer. €.

FULLY GUARANTEED

ceeeees--SPECIAL OFFER:---------

FOR THIS MONTH ONLY

Due to a surplus export order, we have available a very limited quantity of the latest type of COLLARO Three
Speed Automatic Record Changers, Type 3RC.522, which are suitable for 7in., 10in. and 12in. records inter-
mixed. These motors represent the most advanced gramophone motor technique and are offered to-you at a
very much reduced price in two alternative forms : —

GP27 crystal pick-up head. -£11.11.0.—carriage
and packing 5/-.

ALSO LIMITED QUANTITY OF
DECCA 37A PLAYERS

2-speed Player with
crystal turnover pick-
up mounted on heavy
pressed steel base as
illustrated.

Usual Price £12/1/6.
Our Price £8.8.0.

(Carriage & Packing 7/6)

ALS"™ A LIMITED QUANTITY LEFT OF
BURGOYNIE OSCILLATOR UNITS FOR RECORDING.

Brand new and complete with 6V6 valve to clear at

7[ ;POST & PACKING 2/6.)
ULLY GUARANTEED
e T B e  POCDOUCI U DU L LB oo

MAIL ORDER

(a) Complete motor unit with a dual purpose (b) Complete motor with pick-up arm but less head.

FULLY GUARANTEED

OCTOBER, 1953

B.S.R. |
INDUCTION MOTORS

FOR RECORDING

TYPE FPI0

4-pole, 1,400 r.p.m., weight 11lbs.,
torque 3in. o0z., minimum stray mag-
netic field, each .......... £1.18.0.

TYPE SR2

A medium -power motor suitable for
take-up spool drive where fast forward
facilities are not required, each

£1.5.0.

TYPE SRI w8
A motor of the same power as the
renowned FP10, suitable for feed.
spool operation, giving'®fasty, rewind.

Suitable also for take-up spoo] when ,
fast forward facilities® are:,required
£1.12.0. |FP10 o

All the above motors are suitable
for A.C. mains. L

~

£9.19.6.—carriage and packing 5/-.

YOU NEED one of our famous
LONG BEAM
FOCUSING TORCHES

For all the year round use, these American-
type torches are invaluable. Suitable for

protective purposes. Nickel-plated

brass cases, incorporating carry- IRERG

! - ! ONLY

ing loop and fitted with ad;ustaple /

ring focus device. Complete with 9 9

batteries and bulb, ready for use. |,Post & Pkg.

Spares available. 3 batteries— 1jé.
SR

500ft. BEAM.

DID YOU KNOW ?

We have a showroom allotted to the sale of government

surplus of which we have a large variety at unheard of

low prices. Come and pick your bargain NOW ! A new
selection available.

SUPPLY COMPANY

The Radio Centre

33 Tottenham Court Road, London, W.I.

Telephone : MUSeum 6667
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. A0 HIGH FID
[ / M%//J

The only COMPREHENSIVE
range of crystal microphones
on the market.

WHAT THE TRADE
THINKS'!

. The Studio Model R474 em-
ploys ‘a four-cell assembly . . . and is
designed for professxonal recording
studios, high-quality broadcasting and
the connoisseur. Its response curve is
linear-from 30 to 16,000 c/s and it can
be brought within 6ft. of an amplifier
and loudspeaker without feedback.
The microphone is omni-directional
. . . undoubtedly the FINEST
STUDIO MICROPHONE ON THE
BRITISH MARKET, beautifully
finished, very modern in appear-
ance. . . .”

(Extract from technical review in * Music Trades
Review .}

CORONATION Hand or Desk Microphone, for tape recordmg

B110, REPORTER Microphone .. 00

HM HAND Microphone with Filtercel Insert .

044 BURGOYNE Desk Microphone

088 BALL Microphone with Fi tercel Insert

088 U. BALL Microphone with Universal Joint

OS?IF BALL Microphone mounted on Flexible Chrome Tube with Universal

oint

G210 STREAMLINED Tﬂung Head chrophone with Filtercel Insert ..

G210/L' STREAMLINED Tilting Head Microphone with low impedance
built-in Transformer .

GS.210 BUILT-IN on/off switches for G210 models 20/- extra on each type
Add 1/8 per month to payments.

RFC STUDIO Microphone with fully floating insert ..

RFC/L STUDIO Microphone with low impedance bmlt-m transformer

8742 TWIN MICROCELL Microphone

R572 TWIN MICROCELL Studio Microp hone

R572/L. TWIN MICROCELL Studio chrophone with low lmpedance
built-in transformer ‘P

R474 MULTICELL Studio I\Axcrophone 35

DESK STAND for any Microphone with chrome stem’

Standard Model incorporates the famous
GU4 motor fitted with turnover crystal
pick-up and housed in handsome walnut

portable cabinet. = Automatic stop—
3 speeds.
£12 12 0 List price or 84/~ de-

posit and 12 monthly
payments of 17/4 (carr. and pkg. 7/6).

ORDER

MAIL

The Radio Centre
33 Tottenham Court Road, London, W.I.

31

ELITY CRYSTAL MICROPHONES

Immediate delivery on the full range :—

H.P. Terms 12 monthly

List Price Deposit payments of
52/~ —_ =
52/~ — i
87/6 27/6 8/-
55/ —a il
90/- 27/6 83
5 2 6 32/6 9/-
£6 19 6 39/6 11/6
£4 19 6 29/6 9/-
619 6 39/6 1/6
£815 0 45/- 14/-
£l10 10 0 50/- 16/6
£€9 5 0 47/6 14/6
£919 6 49/6 15/6
£I1 19 6 59/6 '18/4
£1515 0 75/~ 23/4
£1 5 0 —_ =

OUTSTANDING VALUE—WITH THE

BURGOYNE RECORD PLAYERS

De Luxe Model incorporates the famous
Monarch Auto Changer (3-speed mizxer)
with crystal pick-up housed in similar case.

£18.10.0 - -

deposit and 12 monthly
payments of 23/4 (carr. and pkg. 7/6).

price or

SUPPI.Y COMPANY

Telephone : MUSeum 6667

= T
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Faced with a host of technical enquiries not dealt

with in the Sales Specifications, Grundig’s Chief . ar - very
Engineer wants advertising to help him out. ach hchmc.u ing; ou, ~
. q q 0, .
The four *“Reporter”’ points noted in his memo 7y, dve, TMation Wailapy,
are included in a brief Technical like th S ugy, in ¢p, the Gr
Specification which we shall be & ane , €Chnjce Ungj,
pleased to send you. (a) W te P
Ximy, chmcal
asy thil‘d Dboj ¢
2 00 nic
©) My « /) dis tore;
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TAPE . D a 74y 2nd py, U At A Iy, GRUNDIG-
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— bet
RECORDER of 1€ ew 7, "€ thap 4 FINEST
PRICE 8 O GNs. is ppods csht ¢ Tp TAPE
including condenser microphone. avallable Ckip & 3. RECORDERS
H.P, Terms Available. I “qu gl)ment IN THE
Grundig (Gt. Britain) Ltd., €Sponge WORLD

Kidbrooke Park Road, London, S.E.3.

THOUSANDS OF VISITORS

Stand at the RADIO SHOW saw demonstrations of
the new COLLARO Studio High Fidelity Pickup—the
Pickup which tracks any long-playing

record yet produced ! They examined the

'53 Series of Record Changers — Models

RCS3! (a2 non-mixing changer) and

RCS32 (a mixing changer) and their

3-speed equivalents, models 3RC53! and

3RC532, which incorporates a new,

i S5 "
i_,...nri"l;_;‘.i:?w i patented 3-speed drive and new speed change control. And they saw

Lﬁ» the many other outstanding exhibits on the COLLARO Stand !

- if you were unable to attend, write now for full details. We shall be
i — pleased to arrange a demonstration.

COLLARO LTD., Ripple Works, By-Pass Road, Barking, Essex.

Telephone : Rippleway 5533, Telegrams : KORLLARO, BARKING.
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TOGGLE SWITCH

6 AMP.
DOUBLE POLE
CHANGE OVER

MU A

.\ o000
MAATRIUARSARTRNARRU SR LAY

FEATURES
Catalogue No. 501085 (illustrated).
6 Amps. 250 Volts A.C./D.C. rating.
Double Pole Changeover Operation.
Internal Resistance : tess than .002 ohm.
Silver Plated Phosphor Bronze Contacts.
Heavy Duty Chrome finish.

MOUNTING

DETAIL

This new Painton 6-Amp. Toggle Switch Series has been designed to conform to the
stringent performance requirements of the appropriate R.Cg.S.C. Specification. The
6 Amps. 250 Volts A.C./D.C. rating is conservative, and the Double Pole Changeover
operation meets the requirements of most single or double pole switching applications.
Essentially a quality component to be incorporated in the production lines in all kinds of
electrical and electronic engineering, its multi-switching facilities make it also the ideal
unit for prototype and laboratory equipment. Different bush and lever lengths from those
illustrated can be supplied, to conform to RCL I51, or to meet individual requirements
where the standard size is unsuitable.

ATTENUATORS AND FADERS e« STUD SWITCHES « FIXED AND ADJUSTABLE WIREWOUND RESISTORS
WIREWOUND POTENTIOMETERS « MIDGET R.F. CHOKES » HIGH STABILITY CARBON RESISTORS - TERMINALS
PLUGS AND SOCKETS « KNOBS, DIALS AND POINTERS ¢ TOGGLE SWITCHES - PUSH BUTTON SWITCHES



w
Type M35
41" Square

/\»ﬁﬁmﬁ“ ":QJ» s

By The choice
of leading

MILLIAMPERES

electronic’
equipment

A first grade B.S.I. moving coil panel mounting
instrument, supplied as D.C. Micreammeter, Milli-
ammeter, Ammeter, Millivoltmeter, or Voltmeter.
Also available as A.C. Voltmeter for frequencies up to
50,000 c/s, A.C. Ammeter with internal transformer,
or R.F. instrument with internal thermo-couple.
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WHEN ACCURACY
IS IMPERATIVE

Bench type
portable
M352

This instrument is
used in manoy lab-
oratories whare
consistent  accp
- racy is demande
Smgle or muiti~
ranges for D.C. .
or AQ., cali-
brated to cus-
tomers' re-
quirements.
y . Sizes 317, &
o or 6° iostru-
designers |8
Accuracy B.S.
First Grade.
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SIFAM IS FIRST CHOICE

i @ Write for Catalogue S.11 giving full details of the complete SIFAM range.

SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay.

Telephone 4547/8.

S s

il LEWIS RADIO COMPANY
for

} COMPONENTS  send for FREE comprehensive 40pp catalogue.
AMPLIFIERS
CHASSIS  lustrated leaflet on our radiogram chassis available FREE.
TAPE RECORDERS '
T/V KITS & CHASSIS

Send for details of 5 or 45 Watt models.

Send for details of our latest model.

Send for OUR Viewmaster and
Teleking Price List.

CABINETS

Pictured here is our
latest T/V cabinet at

£15.10.0

Full details of our
range which includes
Table, T/V, Radio-
gram and loud-
speaker cabinets are
available on request.

Comprehenswe tabl-
net utalogue avall-’ .
able FREE. Cabinets
‘made to individual
specification.

120 Green Lanes,Palmers Green,London, N.I3
A OV < Park 6064 [

HIGH GRADE TRANSFORMERS

_at’ competitive prices
All fully shrouded (except E.H.T. types), of interleaved construc-
tion and impregnated to ensure long life. Accuracy and insulation

conform to the best electronic engineering practice.

: Pri: 210/230/250v. *230v. only.
Cat. No. ] :
T.S.1 260/0/260v.65 m/a. 6.3v. 2.5a., 5v. 2a. ...

T.S.2 350/0/350v. 120 m/a. 6.3v. 4a., Sv. 2a.

T.S.3 350/0/350v. 150 m/a. 6.3v. 4a,, 5v. 2a. ...

T.5.4 425/0/425v, 200 m/a. 6.3v. 4a., 6.3v. 2.5a., 5v. 3a.

T.S.5 425/0/425v. 250 m/a. 6.3v. 4a., 6. 3v. 42.,5v. 3a. .. 52/6
T.S.6 350/0/350v. 250 m/a, 6.3v. 8a., 0 2-6v. 2a 5v. 3a, 62/6
T.5.27 *1750v, 5 m/a. R.M.S, 0-2-4v. |.5a. (Ins. 3500v. D.C. ) 0- “4v.

(8531 (UBEL 2500VAID CL)' (o ivurommsat o io o8 gt s iz e - 37/6
T.5.28 2500v. 5 m/a. R.M.S. 0-2-4v. 1.5a. {Ins. 3500v. DC)02-4v
1.5a. (lns. 3500v. D.C.) 50/—
T.S5.29 4000v. 5 mfa. R.M.S. 0-2-4v. 2a, (Ins. 6000v. D.C.).. . T0/-
T.S.30 5000v. 5 mfa. R.M.S. 2v, 2a. or 4v. la. (Ins. 7000v. D.C))...... T77/6
. Chokes. Fully shrouded (except®)
Cat; No. . Price Cat. No. Price
T.C.l *I0hy.80m/a.2500hms §/3 T.C.6 |2hy. 150 m/a. ......... 20/~
T.C.5 I2hy. 120 m/a. ......... 15/9 T.C.7 5/8hy. 250 mfa. ......... 22/6
Auto Transformers. Fully shrouded. Fitted terminal blocks. Tapped
i 100/110/210/230/250 volts. ’
Cat. Nos Price - Cat. No. © Price
T.A.1a"80 watt . 25/~ T.A.3 300 wartt 52/6
T.A.l 125 watt 32/6 T.A5 500 watt ... 876
T.A.2 200 watt ’ 42/6 T.A.10 (000 watt 150/~
Cash with order or C.O.D.
70, CHEPSTOW ROAD, LONDON, W.2
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A revolutionary method of rod and insu-
lator assembly that

@ Reduces Erection Time to a Fraction

Rods and insulator come as a complete unit—
a simple swivel movement, a turn of a nut and
the rods are in position—a matter of seconds and
the assembly is ready to mount.

@ Provides Higher Electrical Efficiency

Use is made of capacitor principle for ‘‘ connect-
ing’* rods. A fully insulated anodised sleeve
carries each rod, resulting in a corrosion-proof
assembly unaffected by any weather condition.

@ Reduces Weight to a Minimum

The slender but robust * Snapacitor ** construc-
tion, and the scientific elimination of all but
essential strength-giving parts combine to make
these aerials the lightest and strongest arrays
available.

. and the * UNIVEX ?*’ Series

These models mark a new departure in room, loft and
wall fitting aerials. They too. employ a quick clamp-
action type of insulator/rod assembly.

Model U4H. A horizontal ‘“ X * model with telescopic
rods SUITABLE FOR BOTH HORIZONTALLY
POLARIZED CHANNELS. Lot hvies 25k

Model U4V. An entirely new type of array, with tele-
scopic rods SUITABLE. . FOR ALL VERTICALLY
POLARIZED CHANNELS. - List price, 22/6

Model U2R. An clegant dipole type room ‘model with
telescopic rods SUITABLE FOR ALL CHANNELS,
List price, 15/-
Model U2W. A lightweight dipole for window frame or
similar, mounting SUITABLE FOR ALL CHANNELS.
Lisc price, 16/6

WIRELESS WORLD 35
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A% / The famous *“ ANTEX”

: g Chimney Lashing model with
x X4L 6fe. x lin. dia. mast.
4 ﬂ NS List pri?e, 75/-
N\ Wall mounting  model with
N X4W 6ft. x lin. dia. mast.
List price, 666
Chimney Lashing model with
X4M 10ft. x |%in. diz. mast. s/
5 ist price, =
#—‘L X4P Pole top mounting model.
List price, 40/-
LD7 Chimney Lashing model with

lin. dia. " Swan Neck’ ‘mast.
List price, 48/-
WD7 Wall moudting model with

o/ lin. dia. ““Swan neck ’' mast.
L—‘T. List price, 39/6

DIPOLE AND
REFLECTOR TYPES
Chimney Lashing model with

LD7R 6ft. x lin. dia. mast,
I List price, 79/6

PD7RM Chimney lashing model with

12ft. x 2in. dia. mast.
H List price, 168/-

f MULTI-ELEMENT
TYPES :

Three-element model with
FD73 12ft. x 2in. dia. mast and double
lashing for chimney mounting.
| List price, 210/=

FD74

Four-element model with 12fc.
x 2in. dia. mast and double
lashing for chimney mounting.

Lisc price, 231/=

All the above available for all channels—Horizontally
or vertically polarized.

AANTIFERENCE

ANTIFERENCE LIMITED, BICESTER ROAD, AYLESBURY, BUCKS

67 . BRYANSTON. STREET. LONDON. W.I



TRIGGER-FEED SOLDERGUN

The Wolf Type 51 with its trigger-feed actinn
is indispensable to all modern assembly

Type 3|-complete with two

bits, one straight and one
*“angular—easily interchange-
able. Net weight 8 oz.

or shortening
weight§ o0

MEDIUM TO HEAVY WOR!

-
/f;pe 71 ~complete with
. square sectlon bit, heavy
chrome finish, plastic easy-
grip handle. Net weight
9% oz.

Type 8l—complete with
16 oz, bit and easy-grip
plastic handle heavy chrome
finish. Net weight 2 Ib.

ks 21 and 31 also avallable with straight handles
d heat deflecting skirt. Ask for models 22 and 32

WOLF ELECTRIC TOOLS LTD

PIONEER WORKS - HANGER LANE . LONDON . W.§

@ranches Birmingham Manchester Leeds Bristol Glasgow Tel Perivale 5631-4

WIRELESS WORLD
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smith’s
for

current
“know how>

From Smith’s shops and bookstalls you can
quickly obtain technical books on the
latest developments in circuit design, new
components, methods and new theories.
Books not actually in stock can usually be
supplied within a day or so. Smith's Postal
Service can send books to any address at Home
or Overseas. Lists of the standard works on
any subject gladly supplied upon request.

Get your technical books from

smith's

SHOPS AND BOOKSTALLS EVERYWHERE

PRODUCED IN
3 s1ZES

Telescopic Mountings offer the most
convenient means of obtaining complete
accessibility of rack mounted equipment
as each chassis can be withdrawn
completely clear of its framework for
easy examination. Write for illustrated
catalogue.

Owing to the
limited supply
of raw mat-

TECHNICAL SALES OFFICE
299 NEW KING'S RD.

LONDON, 8.W.6
Tel.: RENown 1601

erial,we regret

that we cannot

supply private
individuals.

B

Wit

MANUFACTURERS:

AR HALLAM_ SLEIGH & CHESTON 270
WIDNEY WORKS ' BIRMINLHAM &
EITABLISHED 1898

Onones Asron Coatr OV o coagn * Gromat Syparing Birmiaghom &
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Designed to provide an automatic and temporary
voltage boost to counter the effect of falls in mains
voltage, the Advance Automatic Voltage Booster
provides a positive safeguard against starting failures
and the consequent risk of damage to equipment.
For use with most types of motorized appliances the
Advolt is completely automatic in operation,
supplying a boost when the voltage falls to a pre-
determined level. When the supply voltage rises
again the boost is automatically removed.

The Advolt can supply any number of machines
provided the maximum loading is not exceeded.

NOW, posITIVE MOTOR STARTING
AND COMPLETE PROTECTION FOR
ALL MOTORIZED APPLIANCES
INCLUDING

@ Refrigerators

@ Air Conditioners

@® Milking Machines

@ Separators

® Beverage Condensers

® Oil Type Firing Plant
& Pumping Equipment
Etc., Etc.

WIRELESS WORLD 37

7% ADUOLT

automatically supplies
a voltage boost at LESS
THAN HALF THE COST
of other constant
voltage devices

Leaflet No. S21|W
gives full details.

ADVANCE COMPONENTS LIMITED,
Telephone : LARkswood 4366/7/8

BACK ROAD,

SHERNHALL STREET, LONDON; E.I7

Telegrams : Attenuate, Walt, London
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Everyone who wishes to keep abreast of the latest plastics
developments must have a copy of this book...

PLASTICS PROGRESN - 1955

Papers & Discussions at the 2nd British Plastics Convention

PLASTICS PROGRESS records the complete proceedings of the 2nd British Plastics Convention held in 1953.
Its papers by twenty-nine experts, together with its full report of the discussions cover an extremely
wide field, and are of interest to 2lmost every branch of industry. Everyone who wishes to keep abreast
of the latest plastics developments must have a copy.

9%in. X 6in. Over 300 pp. 50s. 0d. net. By post 5ls. 3d.

Other essential Books on Plastics
A GUIDE TO PLASTICS; C. A. Redfarn, B.SC., PH.D., F.R.IC.

8%in. X 53in. 112 pp. with 13 colour charts and 19 line illustrations. 7s. 6d. net. By post 7s. 10d.

EXPERIMENTAL PLASTICS FOR STUDENTS: C. A. Redfarn, B.SC., PH.D., F.R.I.C., and
A. Allcott, B.SC., A.R.I.C.

8%in. X 5%in. 90 pp: 10s. 6d. net.

PHENOLIC RESINS: Their Chemistry and Technology. By P. Robitschek,
aA.r.I1., and A. Lewin, B.SC., A.R.I.C., A.P.1.
8%in. X 53in. 261 pp. 137 illustrations.

Obtainable from any bookseller or direct from:
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.I.

23 illustrations.

By post 10s. 10d.

ASSOCIATED

ILIFFE |

TECHNICAL BOOKS

30s 0d. net. By post 730s. 7d.
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THE GOLDRING

MAGNA CARTRIDGE |

MODEL AC/54

@ A magnetic Turnover Cartridge with
high output and cantilever styli.

@ Entirely new principle. (Pat. applied

for.)
@ Output comparable to crystal pick-
ups.
@ Cantilever styli give minimum Matches
record wear and eliminate needle:
tallc. all popular
@ Styli easily replaceable. Tape Units.
@ Smooth extended frequency

® OUTPUT : 4 watts.
@ INPUT : | millivole.

response on both | per cent. distortion.

L-P. records.

standard and

THE ELPICO TAPE AMPLIFIER

ERWIN

49-51a,

@ The ideal réplacement Cartridge
for 3-speed record changers and
units.

Of special interest to the designer of
new equipment. '

Write for full technical information to :i—

DE BEAUVOIR ROAD, N
Telephone : Clissold 3434-5-6

SCHARTYT

@ HIGH OR LOW IMPEDANCE RECORDING HEAD SUPPLIES.

® MANUAL.OR AUTOMATIC tape unit switching catered for.

@ INPUTS for Mic,, Gram., Radio, P.E.Cell, Telephone Pickup. °

@ CONTROLS : Volume, Treble Lift/Cut, Bas; Lift/Cut/On-Off,
Recording Level Indicator, Record/Playback Switch.

For A.C. mains 200-250 volts.
Obtainable through usual channels ; in case of difficulty please write direct,
Price £16/16/-
Descriptive leaflet available from :—

LEE PRODUCTS (Great Britain) LIMITED

Elpico House, Gt. Eastern St., E.C.2.
Tes. : Bishopsgate 0444-5-6. Grams. - Leprod, Ave., London’
Cables ;: Leprod, London.
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This instrument is suitable for measurement of
audio frequency power output of amplifiers,
radio receivers, etc., and can be used for finding
the optimum load and the source of impedance
of the apparatus under test.

The output impedance of amplifiers, oscil-
lators, pick-ups and all types of audio frequency
generators may be easily determined.

The range of impedance covered is 8000:1,
and the power range 50,000:1, and consider-
able overloads may be applied for a short time
without damage.

The instrument will measure the power
delivered into any of 40 different load impedances
distributed logarithmically in the range 2.5 to
20,000 ohms at levels from 0.1 milliwatts up to
a maximum of 5 watts at all frequencies from 20
to 10,000 cfs.

The maximum impedance matching error is
better than 7 per cent. between 100 and 3,000 cfs,
but is somewhat increased towards the ends of
‘the aundio spectrum, rising to approximately
20 per cent. at 20 c/s and 10,000 c/s.

The maximum error in full scale power reading
is of the order of 5 per cent. over the whole
frequency range of 20-10,000 c/s.

A direct reading meter scaled in milliwatts
and decibels indicates the power transferred into
the selected load impedance.

Jaylaon

MONTROSE AVENUE, SLOUGH,

WIRELESS WORLD

Taylor
model 150A

power
output

meter

RANGES

Power. 100y watts to 5 watts in four ranges
with full scale reading of 5 milliwatts, 50 milli-
watts, 500 milliwatts and 5 watts.
IMPEDANCE

2.5 ohms to 20,000 ohms in forty ranghes.

“A selector switch giving

"12255-3105-(;10;33_62%_08%}}:212 scale factorsof : 10x1x

10 x 100.
FREQUENCY
20-10,000 c/s.
ACCURACY

Power 4 5 per cent.

IMPEDANCE

4+ 7 per cent. 100—3,000 c/s.

+ 20 per cent. at 20 and 10,000 c/s.
FINISH

The instrument is mounted on an insulated
panel and contained in a hardwood case.
DIMENSIONS

103 x 74 x 5%in. (26.5 x 19 x 14 cm.).

WEIGHT
8lb. (3.6 Kg.).

£33-10-0 Prompt Delivery

Available on Hire Purchase

Other Taylor products include:

SIGNAL GENERATORS, VALVE TESTERS, AC.
BRIDGES, VALVE VOLTMETERS, CIRCUIT
ANALYSERS, AUDIO OSCILLATORS, CATHODE
RAY OSCILLOGRAPHS, HIGH AND LOW RANGE
OHMMETERS, T.V. TEST EQUIPMENT, OUTPUT
METERS, INSULATION TESTERS, PANEL METERS

Write for illustrated catalogue

ELECTRICAL INSTRUMENTS LTD.
BUCKS. Telephone: Slough 21381
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You can count on these . ..
« .. for a reliable performance

STAND-OFF INSULA- lS)IlilsV 5 SKIN 'WHElEdL {\)A}.E(I‘:I.SERGAh“I\G . b?ON-

. . precision slide . vailable as
L0, Ao volta.age rule drive complete with 1, 2 or 3 gang, 490 p.F.
1,500/5,000. Very high 3 band glass scale. The nordmnal ﬁapst_:ityé, matc}led
i i i spin wheel drive gives and standardised to close
insulating resistance. e e limits. Cadmium plated

Ceramic non-tracking. Si'ii- ratio 24;1. Fitted with svt::le sfram]_e;;”v l}i\sxgl'lir:g::

gone trf:ated ofrepel m.ms- constant velocity coupling, hygroscopic insulation.

ture (ideal for tropics). eliminating strain on con- Length excluding spindle :

Tag or spill end. We have denser ~and providing 1 gang—1jin. to 3 gang
mechanical and electrical —34in.

a full range to cover most isolation from vibration and Price 1 gang, 9/3,

needs. noise. 2 gang, 14/-, 3 gang, 18/3,

Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., KINGSWAY - WADDON - SURREY

Telephone : CROydon 2754-5. Telegrams : WALFILCO, SOUPHONE, LONDON.

e
 HEADPHONES

LOWTHER
MASTER CONTROL UNIT

- is completely indispensable to arrive at a satisfying
d I characteristic for reproduction
an

for LONG LIFE
TROUBLE-FREE SERVICE A.M.-F.M. PILOT TUNER

for experimental transmissions f w m
This is a featherweight model of exceptionally T expe (i transmissions from rotha (Kent)

strong construction and high sensitivity. It

appeals equally to both amateur and professional To be released Shortly !

radio-engineers. It incorporates powerful cobalt
steel magnets with flat Stalloy diaphragms.

D.O. Resistance : 4,000 chms. A LOWTHER CORNER HORN

Impedance : 14,000 ohms at 1,000 c/s.
For full details of other models in the wide

8. G. Brown range please write for Illustrated Rnpnonucnn

Brochure * W."’

B.6. Brown {12, THE - LOWTHER  MANUFACTURING (0.

s"um. SHAKESPEARE ST, WATFORD, HERTS. Lowther HOUSQ, St. Mark’s Road. Bromley.
o i Telephone: Watford 724l. Kent. RAV. 5225.

POLE PIECES
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SENSATIONAL NEW
BIG-SCREEN RECEIVER

MODEL CP 20/50

FULFILS PUBLIC DEMAND FOR BIGGER PICTURES

Maintaining the lead that has made NERA a standard by which forward pro-
jection is judged, this new model has been designed to bring really big:pictures
to the home viewer. Housed in a small compact cabinet, the special optical
arrangement enables a considerable reduction to be made in length of throw,
so that the receiver may be comfortably accommodated in the smaller room.
Priced and styled to appeal to a wide market it incorporates all the outstanding
technical features of the NERA range, such as armchair remote control, steady
brilliant picture, constant focus, aeroplane flutter filter, etc.

Send immediately for full details and free demonstration arrangements to Aren
(Radio & Television) Ltd., High Street, Guildford, Surrey. Telephone Guildford
67222-3.

FIRST AND FOREMOST IN FORWARD PROJECTION
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RADIO AERIALS—The signal pick-up qualities
of Aerialite radio aerials are well known, The
*‘ Mastatic ' and ‘‘ Antistatic '* vertical rod
aerials ensure interference-free reception on all
wavebands. The ‘ Trapeze' and ‘‘ Anomast
aerials are inexpensive and very effective. For
horizontal radio aerials Aerialite all-copper
“* Aerial Wire ' is still supreme. Prices for
Aerialite aerial wire are :—50ft. 4/-, 75ft. &/-,
100ft. 7/6. .

TELEVISION AERIALS—The Aerialite range
covers all types from the ‘‘ AERFRINGE ' 3
element folded dipole aerials (illustrated) to the
‘“ AERADOOR " room or receiver mounting
single dipoles, Designed to give maximum elec-
trical performance and robust mechanical con-
struction. Prices from 13/6. There is a model to
suit all locations and all pockets. The Dublex (as
supplied to the B.B.C.) is competitively priced
at’ £4/8/6.

RIGHmT I1F—

YOUR AERIALW’

CAR AERIALS—Whatever the make of car,
there Is a suitable Aerialite car acrial made to
provide high gain trouble-free radio reception.
Types available for header, scuttle, wing or under-
the-car mounting. All fully weatherproofed.
Model 17 (illustrated) for header-mounting, with

ACCESSORIES—Aerialite manufacture  all
accessories for use with aerial equipment. In-
cluding—Mains Suppressors, H.F. Coaxial and
Balanced Twin Feeder Cables, Coaxial Plugs and
Sockets, Connector Boxes, Gutter Brackets, Line
Connectors, Earth Rods, etc.

telescopic aerial tubes, fully chromed and water-
\ _| proofed. Price 32/6.

i
—1T’'SsS AN AERIALITE

The safeguard for all receivers.
The new Aerialite Neon LIGHTNING
ARRESTER - - - - - - - 8/6

the AC power you require

PIN-POINT
from “your DC. supply

PRECISION!

with the
pencil-thin

P.ho.la:graph by .armmﬂm of n’C'/A‘C‘ CONVERTER

AMPLIVOX|EXPORT REVIEW
Models for Electric‘Gramophones from £8 16 0
Thc special service, sub-miniature soldering in- Models f
strument for small assemblies. Pencil-thin for S e
complete control, pin-point precision. Weight—
joz. Voltage ranges 6-63, 12-13 and 24-27%.

@ Radiograms and Autochange Radiograms
(inc. 3-speed motors)

@ Radios, Televisions, etc. from £11 16 &

@ Tape Recorders, Dictating Machines, etc.

Input 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
Output 230V, 50 or 60 c/s.

Descriptive literature W, W.33 from the manufacturers »

VALRADIO LIMITED

® Heats up in 30 seconds @ *‘Pin-point’’ heat
concentration @ ‘Finger control” Soldering [
® Ample heat-capacity for production lines

@ Interchangeable push-on bits.

Sole Distributors

A N T E x [ NEW CHAPEL RD., HIGH ST., FELTHAM, MIDDX. Tel.: FELtham 4242
Service Dept. : 57 Fortess Rd., London, N.W.5, Tel.: GULliver 5165 & 7202
Scottish Depot : 257 Gorbals Street, Glasgow, C.5. Tel, : South 1326

Overseas enquiries to nearest E.M.1. Organisation Depot.

3, TOWER HILL - LONDON E.C.3 Tel: Royal 4439 |



OCTOBER, 1953 WIRELESS WORLD

MAGNETIC MATERIALS. Extensive research and
manufacturing facilities have established Mullard as the leading
producers of magnetic materials. They were the first, for example, t6
introduce Ferroxcube, the world’s most efficient magnetic ferrite;
¢ Ticonal > anisotropic permanent magnets, renowned for their high
stability and high energy output; and Magnadur, an entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a team
of specialised engineers at your disposal.

Mullard

¢ TICONAL® PERMANENT MAGNETS . MAGNADUR (Formerly Ferroxdure)
PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL

MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHA'FTE!BUR\’ AVENUE, LONDON, W.0,2. MU" M adur Permanen(

magnets gteady for firing.
4
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This very popular versatile 12in. Single Cone Loudspeaker
can be used for a variety of applications where good quality
commercial reproduction is required with Audio Inputs
of up to 15 watts. Emphasis is laid on the robust construc-
tion that takes into account the conditions met with in
some P.A. applications.

The AUDIOM 60 is eminently suitable for general public
address use, e.g. Small Theatres, Dance Halls, Ice Rinks
and Amateur Cinema Installations. Other more specialised
applications include Bass Units in multi-speaker combina-
tions, Radiograms, Electronic Organs, Electric Guitars, or
-Amplified String Instruments.

Naturally we can only list a few of the many uses, althoggh
we are always pleased to give advice on specialised require-
ments.

Gcl)odmans,Heavy Duty Output Transformer type H.4 is
specifically recommended for use with this Loudspeaker.

e
"’Mm_,wx/,m”/
iy
L7

SPECIFICATION

Fundamental Resonance, 35 or 75 ¢fs. Voice %%
Coil Diameter, 1}in. Voice Coil Impedance,

15 ohms. Flux Density, 14,000 gauss. %,
Total Flux, 158,000 Maxwells. ~Maximum [
Power Handling, 15 watts peak A.C. Overall /
Diameter, 12#in.  Overall Depth, 7§in.
Baffle Hole Diameter, 11}in. Mounting
Holes, 4 holes fin. dia. equispaced on a
112in. P.C.D. Nett weight, 12¢ lbs. Finish,
Grey Rivelling Enamel.

£8.12.6 (Tox free)

W 0F ¢

a0 L
3 eeun <,

Gl

a

Er

GOODMANS

GOODMANS INbUSTRIES LTD,,
Axiom Works, Wembley, Middx.
Telephona : WEMbley 1200. Telegrams': Goodaxiom, Wembley, Eng.

OCTOBER, 1953

mean DEPENDABLE
frequency control

@ lliustrated above are
Left:

Type G2 Crystal Unir
Frequency 50 kcfs.
Right :

Type G1 Crystal Unit
Frequency 100 kejs.

:1:{eTo] {3

ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in 1 wide range of frequencies. There
is a Brookes Crystal to suit your purpose—
let us have your enquiry now,

Brookes Crystals Lid.

Suppliers to Ministry of Supply, Home Office, etc.
10 STOCKWELL STREET, LONDON, S.E.I10

Telephone : GREenwich 1828

Grams: Xtals, Green, London, Cables: Xtals, London

CD.o71

)

SCREENED
CONNECTORS

for cables of 0.2” to 1.03°O.D.
Single and multi-way types.
Special types fitted with coupling rings.
Cable joining connectors,
U.S. Type Connectors
as illustrated.

X

)

CABLE |

CODER
op. | g NO.
0.41° Straight plug Gp.071
0.25* Reducing adaptor |kp.07/05
027 Reducing adaptor |&p.07/03
fits on )
ggg;} - | Elbow plug adaptor | Lp.071
vp.071
fits on | | Bulkhead (Junction)| vp.071
LD.‘071 adaptor
fits on

*GD.071 Chassis receptacle | ¢D.071
LD.071 H

Other Transradio specialised products:
CO-AX air-spaced articulated
Very Low Loss Cables.
Microdual Two-speed Precision Drives.

TRANSRADIO

LTD.
1384 CROMWELL ROAD, LONDON, SW7,

ENGLAND Telephone: FREmantle 4421 (P.B.X))
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The Musicmaster
Senior Tape Recorder

Y Twin speeds 3}in.[sec. and T}in.[sec.

Y Twin track recording.

% Fitted 10in. x 6in. Elliptical 15 ohm speaker.
Y 4 watts output.

Y Hi Fi amplifier. Twin feedback loops.

Y Radio, Gram and Mic. inputs.

% Freedom from “ wow * and “ flutter.”
Y 15 ohm output (3 or 1.5 ohm available).
Y Total distortion less than 2 per cent.
Y Magic eye level indicator.

Y 73in.[sec.—30-9,500 CJs. 3in.[sec.—30-4,000 C/s., both -+ 3 db.

These are a few of the features of this new high fidelity
tape recorder. The MUSICMASTER SENIOR tape
recorder embodies all the desirable features of simplicity
of operation, single slot loading, twin track, two speed
recordings, three motor drive, freedom from  wow *’
and “ flutter,” fast forward and rewind without tape un-
lacing, and a new design amplifier and oscillator that give
a very high standard of reproduction and low noise level.

Irrespective of price the MUSICMASTER SENIOR

PR 7 TAPE RECORDER

Y« Recording to professional standards.
Y Tape speeds of Tiin. or 15in. per sec.
Y Up to and including 2,400ft. spools.
Y Twin track recordings.

Y Built-in mixer unit.

Y Separate Treble and Bass controls.

Y High impedance output.

Y 3, 7.5 and 15 ohm outputs.

Y 10in. x 6in. Elliptical speaker built-in.
Y Monitor channel.

Y Meter level indicator.

Y - 73in./Sec.—30-10,500 Cfs. -+ 3db.
Y 15in./Sec.—~30-17,000 Cfs. -+ 3db.

£42

Carr. extra

Special transit case
£2 (refunded on
return),

“ Send NOW an addressed label—stomped
o the value of 3d. for illustrated
and detailed cotologue.

has a performance equal to the best. It is a recorder tha
the discriminating purchaser cannot overlook and which
the critical will purchase.

AP ens

l Carr. extra

Special transit case £2
| (refunded on return).

Including one I,200ft. reel of tape,
take-up spool, - microphone' and
mains lead. Woarranted for 18
months.

PR 7 TAPE DESK

Y Twin track recordings.

Y Fast Forward and Rewind.

Y Single slot loading.

% 15in./Sec. or T4in./Sec.

Y Up 10 and including 2,400ft. spools.

% Complete freedom from “ wow”
“ flurter.”

£2 5 Carr. extra

MUSICMASTER SENIOR
TAPE DESK

Y As used in above recorder.

Y Tuwin speeds. Twin track.
Y Single slot loading.

Y Fast Forward and Rewind.
Y Three motor drive.

£19 o o

and
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® T/V TECHNOLOGY
® RADIO ENGINEERING
®© ELECTRONICS

® RADIO SERVICING

There's a big future in T/V and Radio. Act now! In-
Back up experience with a
1.C.S. offer courses of

crease your knowledge.
sound theoretical background,
instruction in—
T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO. SERVICE
ENGINEERING @ RADAR © ELEMENTARY ELEC-
TRONICS
1.C.S. will also coach you for the following examinations :—
B.L.LR.E. ; P.M.G. Certificate for Wireless Operators ;
Radio Servicing Certificate (R.T.E.B.) ; C. & G. Tele-
communications, eEc., etc,
DON’T DELAY—SEND COUPON TODAY for free descrip-
‘tivé‘'booklet, stating which subject or examination interests you.

Fees Include all books needed. Examination students coached
until successful.

Reduced terms for H.M. Forces.
Dept. 223D, 1.C.S., 71 Kingsway, W.C.2

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223D. International Buildings, Kingsway, London,
w.C.2 1

Please send Booklet 0n subject..........oooviiiiiviiieiiiiien s

INAMIE I, oh it s SNSRI,
(Block letters please)

Address ..o e e e e s

THESE STANDARD WIDE

ANGLE COMPONENTS ARE

USED IN THE “TELEKING”
AND "SUPERVISOR"

Also for the conversion

to 14" or 17" C/R tubes

of allpopular home-built
televisors

*

From all Leading Stockists

ALLEN

COMPONENTS LIMITED
Crown Wbrks. Lower Richmond Rd.,
Richmond, Surrey
Telephone : Prospect 9013

Send 9d. and S.A.E. for
Circuit Diagram

F— -@

Dealers & Radio Engineers in the U.K. and
overseas are invited to write to A.W.F. about

“THE SOUND MASTER” Tape Desk &
Amplifier tape recording kit.

“THE TRUVYOX MARK 11l TAPE DESK”
& details of Amplifier.

“THE VIEW MASTER "’ televisor, & details
of The Wide Angle Scan Mod.

“THE TELE-KING ’ Televisor.

Full details, including List and Nett Trade prices for
all the above are in our new Constructor Bulletin.
THE QUICKEST POSSIBLE PER RETURN SERVICE
TO THE TRADE on keen priced valves, resistors, vol.
controls, condensers, and hundreds of items you
need for service.

AW.F. L/S CONE ASSEMBLIES for the cheapest
possible speaker repalrs in your own shops.

U.K. DEALERS send 3d. postage for complete lists
and latest Monthly Bulletin.

OVERSEAS DEALERS 2/- for Airmail post.

A-W.F: KNOWS THE EXPORT BUSINESS.

A.W.F. RADIO PRODUCTS

TATLER CHAMBERS, THORNTON ROAD,
BRADFORD, YORKS.

“ Testube ' Bradford. Tel. Bfd. 24008.

CABLES :
Grams. © A.W.F. 24008 Bradford.

°' -
| =
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Microwave Test Gear

Metropolitan-Vickers -

Electrical Co'fnpaliy

announce a complete ‘range of precision
microwave test. gear for use in 3 in. x 1} in.
waveguide over-a band of wavelengths from

10 cm. to 11 cm.

2

. 1 PRECISION ATTENUATOR Type S0i

2 MATCHED. LOAD Type 506 |
3 OSCILLATOR Type 508

4 FIXED ATTENUATOR' Type 519

5 SHORT CIRCUIT Type 510

6 DIRECTIONAL COUPLER Type 504,

Other Metrovick microwave
equipment includes variable at-
tenuator type 502, standing wave
detector type 512, wave meter

type 517, high power load type
515, S & X band- spectrometer:

type 518,

Full technical detalls w:lI
be sent on request.

47

METROPOLITAN-VICKERS ELECTRICAL Co. LTD., TRAFFORD PARK MANCHESTER 17
Mcmber gf the A.E.I group qf companies

METROVICK JREER gear for the microwave laboratory
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High quality material and
dimensional precision are
attributes of Bullers die-
pressed products. Prompt
delivery at competitive
prices.

We specialise in the manufacture of

PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high temperature insulation for capacitors
Porcelain Works : s Office lron Works :
MILTON, 6, I.AURENCE POUN‘I’NEY HILL, TIPTON
STOKE-ON.TRENT LONDON, E.C.4 STAFFORDSHIRE
Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691

High Value
INSULATION RESISTANCE

METER _
CJ. .

MODEL
RM175-LZ ©
L 600 .i
’ 0.9 TO 10,000,000 MEGOHMS ’l FOR THE B.S.R. MONARCH AND
GU4A REGENT Gramophone Units
R e A e et + W CHG JBREED AMPLIFIERS
ovesond provcion et STABILISED Aoe | crBiNeTs

. of sample breakdown, this resis-
tanoce meter is designed for inten- OVERLOAD SPARES and STYLI
sive use in testing high values suitable fOI‘ the above

of - insulation. Test pressure PROTECTION

variable from 0-1,000 V.D.C,

Write for full specification.
0-1,000 V.D.C. NI MIERS

BRITISH PHYSIC ORATORIES LTD | & CO. LTD.
: = 115 Gower Street, London, W.C.1.

Radlett HERTS Tel: RADLETT 5674-5-6
Phone : EUSton 7515. Grams: Miersco, Westcant.

dm.BP13
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MUNTINGOON -

« A POINT OF DETAIL

ACOUSTICAL BALANCE

It is a common misunderstanding that frequency
.correction can be directly related to reproduced
volume level. This is of course not the case.
The optimum volume level of reproduction de-
pends upon the apparent distance of the sound
which in turn is controlled by the reverberation
and acoustic arrangements in the studio. It is
the aim of studio engineers to provide an ap-
parent distance so that natural sound level at that
distance will be a comfortable listening level
under normal listening conditions.

It follows from the above that-under average con-
ditions only very small amounts of balance adjust-
ment will be needed and it is easily shown that
small amounts in extent require very gradual
slopes. The bass control of the Q.U.A.D.
simultaneously varies the slope and the extent
of bass response following very closely ideal
requirements.

In the treble, the requirement is balance in the
musical register without introducing distortion
due to excessive modification of the higher
harmonics. In the Q.U.A.D. the rise and fall can
be set to the desired level after which any higher

THE ACOUSTICAL Q.U.A.D. AMPLIFIER

An amplifier capable of providing the closest
approach to the original sound yet achieved.
Write for the Q.U.A.D. booklet for full detailed
specifications.

£35 complete in two units os illustratea.

1
=

COUSTICAL

MANUFACTURING CO LTD

HUNTS «- TEL:361¢

harmonics will remain in the correct relationship
to that level.

A switched level position is provided without
altering control setting so that a reference standard
is available during adjustments. i
The two remaining controls provide adjustment
for the upper frequency limit of harmonics and
the slope of tail off above this frequency limit
ONLY IN THIS WAY CAN ONE OBTAIN THE
WIDEST POSSIBLE FREQUENCY RANGE FOR A
GIVEN DISTORTION LEVEL.

Each control is checked throughout its range to
pass figures of 0.5 db inlevel or +5 per cent.
in frequency whichever is the greater.

49
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HIS new power supply
consists of two separate
high stability units mounted
in a two tier case with an
internal switching mechanism
and link so that the outputs
may be interconnected.
Careful design and choice of
components ensures complete
reliability of operation up to
1 KV with a maximum load of
150 m/a. Alternatively, when
the units are switched to
parallel operation, a supply of
0-500 volts is available at
300 my/a.

0-1000 VOLTS

WITH THE NEW
SOLARTRON

Twin-Regulated
Power Supply

MODEL SRS.152

FEATURES:

Wide Range of positive and neg-
ative output  voltages. High
quality components including only
paper type capacitors. Automatic
overload protection. High Stability.

SPECIFICATION:
D.C. Output Series Condition : 0-1,000 volts 4ve or —ve, 0-150 m/a.

- or 0-500 volts -+ve and 0-500 volts —ve, 0-150 mia. These umits are y ava'f‘;l?le
aralle! ition : 0-5 ts + —ve, 0-300 . .
A.C. 0“‘;; {Jlx?;ltabilised Two o‘xlx‘t’pZts 6ve3 ‘\’zrolts,v g amps. :;{:?1. separately f ormGEon, or, i1
Stability : 0-2% for 4+10% mains input change. rack mounting.

=TT 0 '® ORDER NOW FOR EARLY DELIVERY
Voot RTRON
[ .‘$j @E‘AE‘ W] P Write for details to :
\\ — i SOLARTRON LABORATORY INSTRUMENT_S LTD.

o " ———"""7 " 22 HIGH STREET KINGSTON SURREY TEL: KINGSTON 8981 PBX

2’6

will bring you BY RETURN our NEW ‘ HOME CON- '
STRUCTOR’S HANDBOOK *** containing DETAILS for
construction. LARGE Blueprint circuits, COMPLETE parts
lists, and TECHNICAL DESCRIPTIONS of ALL these famous |
circuits : ——
3-Valve 3-Band Superhet. Feeder % 4-Valve 3-Band ‘
uperhet. ‘* Norm/Hi-Fi/Gram.” Feeder (R.F. Stage)
Y 5-Valve 3-Band A.C. Superhet ¥ 5-Valve 3-Band A.C./D.C, "
S.het % 6-Valve 3-Band A.C. Superhet % 6-Valve 3-Band o 4 i INTERNATIONAL
A.C./D.C. S.het % 3-Valve 2-Band ** Local Station ” T.R.F. . ==1{ HANDICRAFTS
Super Quality Feeder y Feeder Amplifier and Power
Pack % Magic Eye Tuning Indicator Unit ¥ Signal Tracer, HOM!(RM“
A.C.5k 5-Watt Quality Amplifier, A.C. % 19-Watt P/p Quality A!NilsﬁIBSI'ES
1

<rzo

OLYMPJA
*

Amplifier, A.C. % Signal Generator, A.C., etc,, etc. |
ALSO : Set Building and Servicing Hints, Facts and Formulz,

Resistance Colour Code, Symbols, etc., etc, AND our current | c E l. s o N I c

Catalogue. ALL FOR ONLY HALF-A-CROWN ! DON’'T

DELAY, SEND FOR YOUR COPY TO-DAY !! (REGDPRADE gIARK)
STOP PRESS !—New Construction Leaflets also available for : MAGNETIC TAPE nzconnnns
% Dual-track Tape Recorder, A.C. Used as a first class recorder for high fidelity work; also
% 3in. Oscilloscope, employed with ‘CELSONIC’ Synchroniser Unit for high
% A.C./D.C. Midget Transportable, ] quality synchronised sound with sub-standard film pro-
4 Communications Receiver. jectors.  Standard full track ; also half track to order.
7d. each, 1{3 for Two, or 2/=for Four. (Refundable against orders.) @ WIDE FREQUENCY RESPONSE
*Printed on glossy art paper this famous publication contains many ® FI‘(F){'EEDSIP;P:E_’(?EP; ';LWYSVWHEECND EECLTER
advances over previous issues ; is profusely illustrated throughout : SJ!;E'RIMPOSING
its 46 pages and should definitely be in every radio man's Den. ' ® NOISE SUPPRESSION
DON'T DELAY, SEND FOR YOUR COPY TO-DAY! @ TAPE CAPACITY : Standard 3250 it, single sided
Over 60,000 copies now sold | spools and NAB 2400 ft. double sided spools,
@ PORTABLE. WIDTH 14}in, DEPTH {7{in,
Obtainable only from : HEIGHT 8jin.
For full details and nearest Agent please write to

RODING LABORATORIES EXCEL SOUND SERVICES LTD.

(Dept. WI0), BOURNEMOUTH AIRPORT, HANTS. NORWOOD WORKS, NORWOOD AVE, SHIPLEY, YORKS.

Telephone ;: Shipley 512914
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Has Your T oolbpmle
Y-XANOLOMYN DELTA ?

Whether this phrase means anything or not we

51

don’t know, because we have just made it up! Bue

here is a phrase which DOES mean something —

CO-AXIAL

CONSTRUCTION

We made that up, too—and it means that every single part of every R. & A. Reproducer is
designed and manufactured so that it can be assembled in absolute relationship to the axis of

the finished loud-speaker — not by guess or good luck, but accurately, definitely . .

. and permanently.

Voicecoil and centring-member, cone and speaker-chassis are assembled to one another by jigs

which remain in place throughout the assembly process.

pole are dealt with in the same manner.
Finally the front plate, protruding shghtly
from the magnet unit, 1s located within
the accurately-machined chassis-bore to
which the other components have pre-
viously been assembled.

By this method the voice-coil and voice-
coil gap cannot fail to be strictly concentric
with the speaker axis.  And this is why
we claim that CO-AXIAL CONSTRUC-
TION 1s the only perfect method of
really mass-producing accurate and rehable
loud-speakers.

We have just prepared some new technical data
sheets on R. & A. Reproducers and transformers.
We shall be glad to forward copies of the appro-
priate sheets to Chief Engineers and designers
on learning the sizes and sensitivities which may
interest them.

Magnet-pot, front plate and centre

I
i
|
|
i
|

| H.”]Hmuumu!H”” l |

uu

“HH T

RA

Loud-speaker
Manufacturers

to the radio industry
stnce 1930

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON
Telephone : Wo[vnhampton 22241 (5 lines)

Telegra

ms .o

ENGLAND

Audio  Wolverhampron
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DESIGH CONSIDERATIONS .

% Wuser : —
: : (4 .
W WSf %gﬂwﬂfﬂﬂg’% MUREX LTD (Powder Metallurgy Division)
3 : N RAINHAM, ESSEX. Telephone : Rainham Essex 3322

London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone : EUSton 8265

OVER  REDUCE YOUR PRESS TOOL COSTS
I

THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Ty
>
Ty
%
////,f{/{/{

g q q " 2 adjustable gauges 1 - with detachable
weight in comparison with and insertable steel “ pogitive-action
¢ Holders for .Dies *%II'/’//’ il Strippers take the

other storage batteries of § gin. to 3%in. bore e =, | complete range of
= diameter. Punches $in. to 3gin.

diameter.

similar  capacities!  The

Venner silver-zinc accumu-

|
!
| 4 7
and savings up to 4 of the size and § of the ( Bolster Frame with v 44’ % Two Punch Holders
L %
|

lator is ideal when exception-
ally high rates of discharge

are a ry requirement.

Write for Brochure VAJHI

N N ER grveipht [\(CUMULATORS
Get the Outfit now—Buy Punches, Dies and Tools as you need them.

Descriptive brochure and prices on request
VENNER ACCUMULATORS LTD. @ H U N T o N I. I M I T E D

Kingston By-Pass, New Malden, Surrey .
Toleshon A ATe oa Phoenix Works, 114-116, Euston Road, London, N.W.1
Telephone: EUSton 1477-8-9 Telegrams: Untonexh, London

Equip your Press with
the Hunton Outfit and use
inexpensive standardised Punches and
Dies {in. to 3}in. diameter, obtainable from stock—in fyin. sizes
—when required.
| Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.
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In the Interests of Sound Reproduction

enthusiastically recommend
these High Fidelity Amplifiers

% All components are adequately rated to ensure
long life and trouble-free. operation ¥ Fully
tropicalized versions of the amplifiers are avail-

‘have separate power supply incorporated on the

same chassis for use with multi-stage pre-
amplifiers, tape pre-amplifiers and tuner units.

able for use overseas % All Williamson models

P F A Six stage, low noise pre-amplifier with equalisation

for British and American recordings. Seven
positions, bass and treble tone controls and five positions steep-cut,
low-pass filter with
cathode follower
output. Inputs are
provided for high
and low output
pick-ups and two
separate radio units.
Sensitivity 5 Muv.
on LP

18 Gns.

Goodsell Williamson Amplifier Type GW18

The world’s finest Audio amplifier. Little need be said about the Williamson A laboratory re- M. Di P F
amplifier since it is already the accepted standard by which all high quality  pore of Goodsell pedesh 15 o°‘”°" Rreguen'cy
amplifiers are judged. The]Goodsell versnoxl-n is to tgle aut&or s fullfspcc;ﬂcauon 28 i o G ortion utput atio | : 4
am:{ incorporates two complete power supplies enabling the use of multi-stage A5 80 29, e I 2000
3 ,000c/s.
pre-amplifiers and Radio units, GW18/C, which 0'302 0 wares NS5 7 000 cjs.
TYPE GWI8 TYPE GWI8/C was S"b:'i“;”d, to 0.9% IS watts 1100 & 2,000 c/s.
D intermodulation 0.29 10
(Standard model) £33.5s. (as illustrated) £36. B, 2 4 warcsifilooja2; 000 /e

Goodsell Williamson Type GW12

To meet the requirements of those who would be satisfied with a
slightly lower output this new 12-watt version has been introduced.
Built to the same exacting standards as the larger model and costing only

Pre-amplifier tone con-

F U T C' trol unit. Five stage low

noise pre-amplifier and with six position
equalisation switch. Seven position

bass and treble tone controls “and ,
variable steep-cut, low-pass filter with
cathode follower output. Position for '
two radio inputs and Microphone input
if required. Sensitivity 10 to 15 Mv.

on L.P.

£27.10s.

14 Gns.
F T C Pre-amplifier tone control unit.
* The four stage high gain pre- k e N
amplifier with correction for L.P. g P M A 5 remarkable

new unit with
a flat frequency response from
25-20,000 c¢/s and a noise
level better than — 80d.b.
It gives an output of 4.5 watts
at 0.2% distortion (less than
0.1% at 3 watts). This will
astound you when you hear it

£13.10s.

has 78 recording characteristics
and radio input. Six position
bass and treble tone controls |
and three positionsteep-cut,low- |
pass_filter. Although not so \
sensitive as the FU.T.C. this
unit is suitable for use with the
high impedance Decca H head.

10 Gns.

ALL AMPLIFIERS AND
PRE-AMPLIFIERS ARE
INTERCHANGEABLE

Write for descriptive literature.

B K PARTNERS LTD.

Come and hear for yourself !

These equipments, as well as those of other
well-known manufacturers, can be com-
paratively demonstrated at our Showrooms.

(Entrance in Hanover St.)

229 REGENT STREET,

Visit our Showrooms where the
latest BK loudspeaker assemblies and
a wide range of high fidelity equip-
ment 1s demonstrated. Weekdays
10.30-5.30; Saturdays 10.30-1 p.m.

LONDON, W.I
Phone: REGent 1051
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ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

o For Industrial Equipment
o Domestic Appliances

o Electronic Instruments
o Automobile Switching

THREE POSITION TOGGLE SWITCH
Two-way and O

NAL LAMP HOLDER
SMALL-POINTER KNOB S MES Fitting

CENTRAL AVENUE, WEST MOLESEY, SURREY

10-AMP. TOGGLE SWITCH
10-amp. 250 volt,

MINIATURE TOGGLE SWITCH
J-amp. 250 volt.

PUSH PULL SWITCH
For Motor Cars

s’
D.P. TOGGLE SWITCH
3-amp. 250 volt.

Write for Catalogue No. 128-W

ARCOLECTRIC

S WITCHES - LTD

TELEPHONE: MOLESCEY 4336 (3 LiwncES)

SIGNAL GENERATOR TYPE10. 100 Kc/s-100 Mc/s
Price £7 .10 . O

The accuracy, reliability and comprehensive specification, are some of
the reasons why the TYPE 10 has achieved such outstanding success.

@ 100 Kc/s to 100 Mc/s @ Modulated or unmodulated carrier @ Direct
colibration @ Adjustable 400 c.p.s., AF signal @ Stable RF oscillator
Large, easily read scale @ AC mains operation.

New instruments now available include the HOMELAB CHECKTEST
price 37/6d. and a range of accurately calibrated variable condensers,
100pt, 500pf, and 1000pf, price 42/- each.

Obtainable only direct from the manufacturers. Send for full technical
details or calf at address below.

Overseas enquiries-invited.

HOMELAB INSTRUMENTS LTD.,

615-617, HIGH ROAD, LEYTON, LONDON, E.I0
Telephone : LEY 5651

JUST PUBLISHED

TELEVISION TEST
EQUIPMENT

E. N. Bradley

80 pages 44 illustrations 5/~
This book describes the construction, calibration and use
of a number of instruments designed for the television
service engineer, experimenter and amateur, A special
feature of the units is the smart and light-weight form of
construction which enables the constructor with hm.ted
facilities to produce eqmpmem with a * professional ”’
finish. Units include : MULTIMETER, VALVE
VOLTMETER, OSCILLOSCOPE SQUARE WAVE/
PULSE GENERATOR TEST I’ATTERN GENE-
RATOR, GRID DIP METER, WAVEMETER,
WOBBULATOR, POWER SUPPLIES and a CR.T
TESTER and REJUVENATOR.

RADIO SERVICING
INSTRUMENTS

E. N. Bradley

72 pages 34 tliustrations 4/6
The constructxon, calibration and use of .nstruments
including various types of direct reading meter and multi-
meter, valve voltmeter, signal generator, oscilioscope,
wobbulator, electronic beam switch, a.c. bridge and signal
tracer. Practical .nstructions arranged in sequence are
given for the use of the instruments in tracing faults.
aligning receivers, etc.

NORMAN PRICE (PUBLISHERS) LTD.

283, CITY ROAD, LONDON, EC.1.

OctoBER, 1953
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R COMPLETE SERVICE FOR QUALITY SPECIALISTS

mmmw

Classic Electrical offer enthusiasts for quality equipments, the advantages of very
large stocks and expert personal service in all three departments—Hi-Fi, T/R and
T/V. We have prepared helpful lists for each of these and will be pleased to send
copies free on request. Whether you buy in person or by post, every effort is made
to ensure your satisfaction ; Advice is given gladly and without obligation—in fact
we do everything possible to make your buying pleasant, easy and expeditious.

From the CLASSIC HI-FILIST | From the CLASSIC T/R LIST

Tfhe foll;:w;‘;g selection gives some idea of the standards and variety COMPLETE INSTRUMENTS COILS AN?mHEADS = 5
of our stocks. 580/1 P h Model 2A lable) 505  Bradmatic Tape Guides ......... 5
AMPLIFIERS . d 680;2 Gz, ogm“ww“ ' 78 18 g i R Prama I RP - Heads: ... - 35
LK nd i O 5 28 7 0 | 580/4 Vortesion with Wearite Desk ... 84 0 O 503 Bradmaties SR domgn
1082 G::d;g;‘u;_o;‘ r X nm Y NN 11310 0 580/56 M.S.S. P.M.R.3 as available (1] 513 Wearite Head Iu!t Transiormer,
182/3 g:odselln wr"im;mlaon ..... . :ﬁ 8 0 280/ (1] 514 3'7:;2’3, Oscillator C YA 119
104/2 Bo:::: v;ul’\'u:;o":e . 32 10 g 581/2 Grundig 2-speed ....... 0 5 We.me Treble noon Inducmr.
105/2 Lowther A.15F 15 watts . 0 581/3 Grandig 2-speed, Console . 0 . ...l
106/1 Decca PA/111 . 0 581/4 E.M.I. Emicorda Portable . o e g:;gy%;;ehﬂk"e Power Trans- s
PRE-AMPLIFIERS 581/5 Simon Model JA ...... . 0 57 W B el e
: oothing Chok

ig(l) Ezalés“ly;ﬂ-swneé' 0 581/6 Soundmirror Portable Tt/417... ... 7410 0 "" 2 go .e. e 15
L e e De 3 581/8 B.M.C. with now Lanc Taps Desk 47 10 O 518  Wesriis Spocisl Ontput Transiormer
152 - Rogers Junior de-luxe MK.11 . 0 518/9 R.M.C. Console version of above.. 57 15 0 Type 1428 ... .. c.oooniuen.nn 115

5 BETS i N B 519 Wennte Bias Bloekmx Filter, Type

RADIO UNITS

-~
PO ©O OMOOOOO & © O © O MO COOO

gsrgadcf:tklnd 8hortwave AR 0 TAPES e o )
................ Emitap 6—6
35"; g:ud for use with Quad amp. . 8 g 570 Em]&p: ggg’;ﬁ—g{(ga 1 %55,
.......... 571 Emitape 12— .
253  Goodsell SP.1 Straight . 9 587/1 Wearite, Type 2A . g 572 G.E.C. Plastic, 1200ft. 110
253/1 @oodsell SP.2 Superhet 0 587/2 Wearite, Type 2B 0 573  Gaevert—1200tt. 2.0
VHF, AM, FM Units 4 . 588/1 Bradmatic, Type § and 5RP 0 574  Agla—12001t. 117
260 * Lowther UERFONBAROn LT - 000 9 7 8 588/2 Bradmatic, Type 5c Btd. OO (o R et Tohoo ~ 1200 20
280/1 Lowther AM/FM ............... .....- 2210 0 588/3 Bradmatic, Type 5/6RP 2 0 0 576 rrotape  (Wearite) 8 3
LOUDSPEAKERS 588/4 Brldmntio, Type 5CL 4710 0 WW 372/49—12001t. s .. 2 85
DALE 588{5 Bradmatic, Type 6D . 0 0 0 577 Ferrotape (Wearite), SPeC- No.
600/6 Super 8*/CS == . e .. 8.8 17 589  Soundmirror ....... 33 0 0 WW.372/49—1750t.—8lin. ... ... 3 3
600/9 Golden 10' 713 3 591  Reflectograph .................. 3910 0  Microph T/R Amplifiers, Parts, A et
e o o <
80/ W s‘“’"“ f??f‘f'. - 199 | GOODS OVER £10 MAY BE PURCHASED BY H.P. TERMS
V!TAVOX
G371 K 32/20 13- 20 watts | ] S
em’muiﬁé S °© | From the CLASSIC CONSTRUCTOR’S LIST
603/1 Audiom 70 125 e [s] S
603/2 Audiom 8018 ............... 0 TAPE
603/4 :nom ;golgik i o g RECORDER
403/5 Axiom
803/7 Axiom 1028" ...... 56000000000 2
TANNOY All parts available for building Total cost of com- £620"]
606 Tannoy 12° Dual Concentrie, with built-in this most popular and success- ponents as listed
i crogsover Debwork  ........... 2710 0 ful instrument exactly as by the designer. X b
. specified, exactly at adver- or £2! deposit and monthly

‘;‘;}gl_ozog‘m??' PO LAD eaazcar 2205 JAREHONO tised pri'ces—no .inferior sub- payments of 79/-.
40} Garrard RC80 Auto Changer Less Pick-ap Haad 15 [} stitutes. Full list of parts
401/1 @arrard RC75A Autochanger 13 4 appears in our Home Con- TELEKING
400 Copnoisseur 3-speed motor 2117 3 structor’s List. Everything in -
402/6 Collaro 3-speed motor . 8 3 stock. May be purchased bAI:ld'Parl;‘M Wﬁ "Wk”‘f"'
405 B.S.R. 3-speed motor 318 7 stage by stage or by H.P. e:ad;;am ‘;“Uruwd r:u :;r VIEWMASTER
glcg-‘mA R O vy sl SOUNDMASTER INSTRUC- vertised prices. ) !

y Decca, Acos, Leak, Lo er, Connoisseur, Collaro, Garrard, etc. TIONS ENVELOPE—6/- Al parts in stock for bu!ld
In the event;f diﬁerm;'w!b%m&lfrzse}qu’:ljl here m’ad those quoted :::d";”;‘ ’;;t:i‘l‘;d ’:ﬁ"a":
by the manufacturer, the latter £ operative at time of 0 I's o bl 0 ? . 4 3
wippiving. Classic ‘Linear’ Pick-up Arm certised prices.

One of the outstanding items of interest at this year's Radio Show, descriptive leaflet has already

URDER BY MA”_ IN CUNFI DENCE been forwarded in answer to enquiries. Price and release date to be announced very shortly
FROM * ClASSIC —SATISFACTION GUARANTEED SERVICE FOR CUSTOMERS OVERSEAS C

We have organlsed speciaily to deal with the growing volume o' business reaching us irom
customers abroad. Goods are despatched safely to any part of the world. Shipping and.packing
charged at cost. We attend to formalities Urgent enquiries answered by air-mail.

THE _352[364, LOWER ADDISCOMBE ROAD,
LASSIC ELECTRICAL 5“5t
LTD Telephone : ADD:scombe 606! 6062.




56

WIRELESS WORLD

OCTOBER, 1953

GUIDE TO BROADCASTING STATIONS

Compiled by “ Wi ele.s World.”
transmitters throughout the world.

4iin. 104 pp.

WIRELESS

Seventh Edition.

10}in X 7}in. 40 pp. 3s. 6d. net. By post 3s. 9d.

RADIO VALVE DATA

Gives the main characteristics and base connections of over 2,000 receiving valves and over 150 cathode
ray tubes classified into obsolete, replacement or current types.
By post 3s. 10d.

1lin % 8%in. 84 pp. 3s. 6d. net.

THE WILLIAMSON AMPLIFIER

This 15-watt amplifier has gained world-wide recognition because of its remarkably low distortion. The
book gives full details of the basic circuit, layout and ancillary circuits recommended for high quality

reproducticn of records and programmes.
93%in x 7}in, 40 pp. 3s. 6d. net. By post 3s. 9d.

The above “books are obtainable from

CAN BUILD THiS SUPERIOR
RECEIVER WITH THE AID OF

9
“THE HOME CONSTRUCTOR
OUR NEW HANDBOOK
THIS INCORPORATES CIRCUIT DIAGRAM AND FULL
CONSTRUCTIONAL DETAILS FOR BUILDING THIS FINE
SUPERHET IN SEVERAL DIFFERENT FORMS INCLUDING THE
FOLLOWING:—

(a) 2 wavebana 3 valve Feeder Unit. (b) 3 waveband 3 valve Feeder Unit. (o)
3 waveband 4 valve Feeder Unit (with R F.stage). (d) 2 wavebacd § valve Re-
ceiver (1) for A.C. (ii) tor A.0./D.C. (¢) 3 waveband 5 valve Receiver (i) for'A.C.
(ii) for A.C./D.C. (1) 3 waveband 6 valve Receiver (i) for A.C. (ii) for A.C./D.C.
In addition, working from the handbook, any of the sets can be built and later
converted to any alternative mode! Gesired. Other contents include : How to
build a crystal set ; How to construct a 2 w/band Plus Gram coil pack ; Circuits
of two very different T.R.F. sets; Pages of constructional and servicing hints,
soldering and metal working inetructions, resistance colour code etc.

The booklet also incorporates a well-illustrated catalogue with full technical

details of our products. And the price ? STILL 2/6d, ONLY

SEND TODAY FOR YOUR COPY, TO OUR NEW OFFICES AND
SHOWROOMS AT THIS ADDRESS.

SUPACOILS, ™ lomsew 5™

LONDON, E.17.
(3 mins. from St. James St. Stn., E.17, or Bus 885 or 887).

This new and enlarged edition lists geographically and in order of
frequency all European long-wave and medium-wave stations, together with over 1,600 short-wave
Operating details of European TV and metre-wave stations and
standard frequency transmitters are included. The international call-sign prefixes are also listed. 5%in
2s. 0d. net. By post 2s. 2d.

WORLD TELEVISION

Complete constructional details with notes on modernizing the original design.
Reprinted articles from “Wireless World™ describing a complete receiver using a superheterodyne circuit,
which provides a modern standard of performance and is suitable for home construction.

any bookseller
from ILIFFE & SONS LTD., Dorser House, Stamford St., London, S.E.I

RECEIVER Model II

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

or direct

— M. R. SUPPLIES Ltd.

Offer irom stock the following completely reliable material, a1l brand new and perfect.
Q les limited 1y lication advised. Prices nett.

F.H.P. MOTORS. (8haded Pole), 200/250 v. A.C. Torque, 400 grm./cms. Size:
3in. dia., 3in. Iong, shaft }n. dia. proj. lin., silent running. Ideal motors for tape
recorders, fans, stirrers. ete., 22/6 (des. 1/-). Also a quantity, same style, for 100/125
v. A.C., same price.

REDUCTION GEAR MOTORS, Universal A.C./D.C. 220/240 v. Reversible and
capable of speed control by external variable resistance. Average overall -length
8in. Four models from stock, final speed (A) 100 r.p.m. (B) 50 r.p.m., either £5/1718
{des. 2/6) : (C) double reduction. 10 r.p.m. and (D} 1 r.p.m., cither £8/18/6 (des.
2/6). Also Permanent Capacitor/Induction type with single reduction gear box,
230/250 v. 50 c., average overall length 7}in., Reversible. Available from stock in the
following final speeds (four models) : (E) 16 r.p.m. (F) 33 r.p.m. (&) 46 r.p.m. and
(H) 92 r.p.m., any one, £9 (des. 2/6). Also good selection-of Double Reduc-
tion models, final speeds down to0 0.2 r.p.m. Details on request. 6/12 volt D.C. F.H.P.
Geared Motors, tinal speed approx. 50 r.p.m., 25/- (des, 1/6),

REDUCTION GEAR BOXES. Ratio 3/1. Transmission up to }h.p., bousing 7}in. x
6ln., 87/6. Also same ratio, trans. up to } h.p., 75/~ (despatch either 2/6). Ratio
150/1 trans. up to 1{6th h,p. housing 5}in. x B5iin., 48/@ (des. 2/6). Ratio 300/1
trans. up to 1/10th h.p., housing approx. 3in. cube, 45/~ (des. 1/6), Also Variable
Gear Boxes, 4-0-4/1, infinitely variable from 1.5/1 to 4/1 with reversing action, trans.
up to 1/20th b.p., precision made, housing 7in. x 4in. x din., 83/- (des. 2/6). Various
g'?:ie‘rl dmodels avaitable—further details, with gketch, on request, but quantities

G.E.C. MINIATURE CRYSTAL CALIBRATORS (final small supply). Operation
200/250 v, A.C. For frequency calibration in 100 Ke. steps from 100 Ke. to 40 Mc/s.
Mod. at 400 cfs. switched In if desired. With vacuum mounted crystal, basis 100 Ke/s.
8%n. % 6}in. x 2}n. List 12 gns. Brand new, £5/5/-. (des. 2/-).

HIGH SPEED MOTORS. 220/240 v. 50 c. Approx. 1/8th h.p., 13,000 r.p.m., suitable
for sanders, high-speed drilling, polishing, buffers, etc., size of body 7in. long by 5in.
dia., shaft 1jin. proj. X ¥in. dia., 55/- (dea. 3/-). Also a few left of the G.E.C. } h.p.
capacitorfinduction motors, ball-bearing, 1,440 r.p.m., new in maker's wood boxes,
£68/6/- (des. 6/-). Also 8cophony Cap./Induction, 1/10th h.p., 2,800 r.p.m., hall-
bearing, double-ended shait, reversible, ideal for high-duty stirrers, cine prejectors,
grinders, etc., 57/6 (des. 3/-).

STUD SWITCHES, with 20 stud taps, papel 5in. square, by 2in., with laminated
switch arm, new; boxed, 6/6 (des. 1/-).
MICROAMMETERS—very special offer of brand new Instruments in projection

housing 3}in. dia. by 5in. proj., exceptionally suitable for bench work. Deflection
0/50 Microamps D.C., 1st grade m/coil, 49/6 (des. 1/6).

SYNCHRONOUS CLOCK MOVEMENTS, 200/230 v. 30 c. With spindles for hours,
minutes, seconds hands, in dust cover 3}in. dia. by 2in. deep, with flex, ready for
use, 27/ (des. 1/-). Bet of three hands for 5/7in. dial, 2/-. Mantel Clock Mounts,
height 8in., with fret-coloured zone. suitable for above movements and hands, Variety
of colours—please give choice of two. Wonderful offer. 5/8 (dea. 1/-).

STUART CENTRIFUGAL PUMPS, all models again in stock—illustrated price list
on request.

‘M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone : MUSeum 2958
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AC/HL .. 133
AC/HLDD .. 21/
Aco44 .. 1911
ACP .. 13/3
AC/P4 .. 23(3
AC/Pen 5 pin 21/3
AC/Pen 7 pin 213
AC/SG .. 233
AC/SGVM .. 23/3

C/THI 23711
AC/TP .. 2311
AC/VPL1 5 pin 20/7
AC/VP1 7 pin 20/7
AC/YP2 .. 20/7
AC2/HL .. 13/3
AC2Pen .. 21/3
AC2 PenDD 233
AC4/Pen .. 23/3
AC5Pen .. 21/3
AC5 PenDD 23/3
AZ1 .. 13/8
AZ31 13/3
B36 23/3
B85 23/3
[} . 12/8
CIC 12/6
CBL1 22/1
CBL31 21/3
CCH35 21/3
CL4 20/2
CL33 17;3
Ccyl. 13/3
CYIC 1311
CY31 13/11
Dl .. 10/-
D15. . . 10/6
D41.. 13/-
D42, . 13/3
D43. . 17/3
D63. . 12/~
D77.. 12/
D152 12/-
DA30 . 35/
DASO 15/3
DAC32 15/3
DAF91 17/3
DAF96 17/3
DCCBO 31/6
DD41 12/~
DD207 13/3
DDL4 12/-
DDT 21/11
DF33 15/3
DF70 15/
DF8l 156/3
DF92 15/3
DF98 15/3
DHE3 15/11
DH76 .. 1511
DH77 15/11
DHS1 23/3
DH101 28/6
DH107 . 1511
DH142 15/11
DH147 15/11
DH149 15{11
DH150 15/11
DK32 1911
DK91 17/3
DK92 17/3
DK98 15/3
DL33 15/3
. DL36 15/3
DL83 15/11
DL68 15/—
DL82 23/8
DL2 15/3
DL83 19711
DL4 15/3
DL96 15/3
DL145 15711
DM70 10/-
-DN41 23/3
DN143 .. 21/3
DwW2 .. 1311
DW4/360 .. "13/11
DW4/500 .. 13/11
EA50 10/-
EACH1 33/3
EAF42 18/7
EB34 12/-
EB41 . 114
EBS1 . 19—
EBC33 L1871
EBC41 . 1511
EBF80 . 1811

L1 . 221
EBL21 . 2143
EBL31 . 218
EC31 . 1313
EC52 . 19711
EC91 . 832
ECC32 23/3
ECC34 23/3
ECC35 23/3
ECC40 23/3
ECC82 23/3
ECC83 23/3

ECC81 33/3
ECHZ1 . 23
ECH35 . 20/3
ECH42 . 201
ECL80 . 247
EF9 .. 19/8
EF22 .. 1743
EF36 . 173
EF374 . 221
EF39 . 16/8
EF40 221
-EF4l . 18/8
EF42 .. 23/3
EF50 . a2l
EF54 . 23/3
EF55 . 23/3
EF80 o221
EF91 . 2211
EF92 . 173
EF85 3342
EE2 .23
EK32 . 2218
EL2 . 213
EL31 25/=
EL32 . 173
EL33 . 18/8
EL37 . 221
EL38 . 28/6
EL41 16/5
EL. 17/3
ELS1 . 23/3
ELS1 .13
EMA4 16/5
EM34 .. 16/5
EN31 23/3
EY51 26/6
EY91 13/11
EZ35 1311
EZ40 133
EZ41l 13/3
FC2 23/3
FC24 23/3
FC4 23/11
FC13 43/11
FCI3C .. 23/11
FW4/500 .. 18/11
FW4/800 .. 19/11
GDT4B .. 26/6
GTIC .. 25/
GZ30 .. 13m
GZ32 . 18111
H30 . 26/6
H63 .. 133
L. 12—
HL2/K 12/
HL13 13/3
HL13C 13/8
HL21DD 15/3
HL23 12/~
HL23DD 15/3
HL41 13/3
HL41DD 16/11
HL42DD 15/11
HL133DD .. 1511
HVR2 26/6
IW4/350 .. 13/11
IW4/500 .. 13/11
KBC33 15/3
KF35 15/3
KK32 19/11
KL35 15/3
KLL32 21/11
KT2 19/3
KT32 . 2173
KT33C . a0Y3
K136 . 23/3
KT41 21/3
KT44 23/3
ET45 23/3
KT61 17/3
KT63 17/3
ET68 23/3
ET71 17/3
ET78 17/3
KT81 23/3
KT101 33/2
ETW61 173
KTW63 173
KTZ41 23/3
KTZ83 17/3
L83 13/3
L77 13/3
LN152 . 247
Hog . 19/-
LSD3 . 90/~
ME4L 173
ME91 17/3
MH4 13/3
MH4L .. 13/3
MHDA4 CV’r.. 21/11
MHD4 met.. 21/11
MHL4 .. 13/3
MKT4 5 pin 21/8
MKT4 7 pin 21/3
ML4 .. 13/3

MP/Pen 5pin 21/3
MP/Pen 7 pin 21/3
MS4B .. 20/7
MSP4'5 pin 20/7
MSP4 7 pin 20/7
MSP4l .. 19/i1
MS/Pen § pin 20/7
MS/Pen 7 pin 20/7
MS/PenB .. 20/7

U14 .. 1311
MX40 Clear 23/11
N14 15/3
Ni1§ 15/3
N17 15/3
Nig 15/3
N37 17/s
NT7 173
N78 173
N142 1713
N144 17/3
N145 17/3
N147 .. 173
N14g 1713
N150 17/3
N152 2313
OAB0 6/8
0A61 8/8
OM1 13/11
OM5B 23/3
OM10 21/3
0z4 16/7
P2 .. 13/3
P4l 13/3
P61 13/3
P220 15/3
PAL .. 1911
Pen 4DD .. 233

Pen 4VA 5 pin 21/3
Pen 4VA 7pin 21/8

Pen25 .. 153
Pend4 . 28/3
Pendd .. 2148
PendSDD .. 21/3
Pend8 .. 23/3
Pen383 . 2143
Pen428 .. 33/3
Pen453DD .. 24/6
PenA4 .. 213
PenB4 .. 23/3
PenDD4020  26/6
PL33 .. 113
PL38 26/6
PL3SM 26/
PLS1 22/7
PL82 18/
PL83 23/3
PM2HL Clear 12/-
PM2HL met 12/-
PMI2M met 19/3
M22A . 19/3
PM24A . 2510
PM24M . 213
PM202 15/3
PP3/250 19/11
PTI0 21/3
PT41 21/3
PX4 19/11
PX25 29/10
PY31 1311
PY80 15/9
PY81 18/11
PY82 13/8
PZ30 19711
QP21 1/11
21/11
R2 .. 13/11
B3 .. 13/11
RIO.. /2
RI16.. .. 26/6
RG1/240A .. 39/8
823 19/3
8130 10/6
8130P 16/7
-SD8. . 12/-
§P4 5 pin 20/7
8P4 7 pin 20/7
SP4B 20/7
SP13 20/7
SP13C 2017
8P41 23/3
8P42 23/3
8P61 23/3
8U: “26/6
SyU2150 2616
SU2150A 26/68
TDD2A 158
D4 21711
TDD13C 21/11
TH4B 8B/m
THZ1C 29/3
TH30C 23/11
TH41 21/8
TH233 .. 218
TH2321 . 2311
TP25 .. 1911

WIRELESS WORLD

Great Britain’s Valve Mail-Order House

TP2620 .. 26/6 X150
U10.. 13/11 Y61
Ul4.. Y63
U8, .
U18/20 |z
Uis.. Z83
u2e. 266
ud.. 277
U25. Z142
U31. Z150
U33. Z)52
U35, ZD17
Us7. ZD152
U50.
U52. 1A5G6T
U70. 1A7G
u76. c1
U78. 1056
Usl. 1D5.
us2. 1D8.
Us4. 1F3
U101 1FD8
U107 1L4
U142 1LA6
43 1LD5
U145 1LN5
0147, 1P10
U148 1PI1
U150 1RS..
| uUis1 184
U152 185
U201 1T4
U281 1U5.
U282 2D4A
| vao3 2P .
U404 3A4.
04020 3D86.
UAF42 3Q4
UB41 3Q5GT
UBC4L 384 :.
UBFS0 3v4
UBL21 4Dl..
UCHE1 4THA
UCH42 4TPB
UF41 4TSA
UF42 4TSP
UL4l 4XP
UL44 5U4G
UL46 5V4G
URIC 5Y3G
UR3C 5Y3GT
UUs 5Z3G
uve 5Z4G
uu? 8AB.
uUs 8A7.
UU9 6ASG
UYIN 6ASGT
UYal | eAB7
BABS
vol4 8AG8G
VP2B BAL5
VP4B BAM5
VPI3A BAMSE
8AQ5
VP4l BATS
VP133 BAU6
VP1322 6B4AG
VR75/30 .. 6B8GT
VR150/30 .. 6BAS
6BES
w17 .. 153 6BGEA
w214 pin.. 19/3 6BR7
W21 7pin.. 19/3 BBW6
w2 ..1sm 8BX6
WEIM 17/3 8Ca
W76 .. 173 8C5GT
w77 17/3 6C8
w81 L oo7 6co
w101 29110 8C10
w107 17/3 6C31
wi4ae 17/3 8CD8G
w143 17/3 6CH6
w145 17/3 6D1..
w147 17/3 | 6p2..
w148 17/3 6D3. .
w149 173 | eps.
W150 17/3 6F1
wD142 16/7 6F6a.
6F7G
X14.. 191 6F11
X17.. 1713 8F12
X18. . 17/3 6F13
X22.. . 233 6Fl14
X24.. . 233 6F15
X41 Clear 23/11 8F33
X41 met 23/11 6
x41¢ 26/6 G58
X61M 21/3 6HB
X63.. . 218 6H6GT
X85. . . 2143 815
X76M 21/3
835GT
X78.. 13 76
X79.. . 33
X81M . 29/9 8J7GT
X101 . 332 6K8GT
Xie af | emeg
1/3
X143 213 e
X145 21/3
X147 .23 BK8GT
X148 Y] BKE25
————
VALVES

s
. 1311

6L1
8L6G
6L7G
6L18
6L1g
6LD20
6M1
8N7GT
8P25
()]
8p28
6Q7G6
6Q7GT
6R7..
6R7G
6SG7
8SH?
6SK7GT
8SL7GT

R7..
787 ..
4
8Al1..
8D2. .
8D3. .
8D2. .
aDs6. .
10c1
10c2
lop1
10F1
10F3
10F9
10LD11
10P13
10P14
11p3
s
12766
12AHS
12AT8
12AT7
12aU8
12AU7
12AX7
12BA8B
12BES
12BH7 °
12C8GT
12H6
1215GT
1217GT
12K7GT
12K8GT
12Q7GT
125C7
125L7GT
128R7
13VPA
14B8
14H7
14R7
1487
15A2
15D1
15D2
16A5
1723
18}
19BGSG
19Y3
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23/3
. 233
21/3
15111
23/3
15/11
17/3
L2
17/3
17/3
23/3
18/11
15/1
15/11
15711
17/3
17/3
.. 16/5
.. 238
.. 283
L2
.. 23
.13
.13
17/3
2 R
16/5
13/3
18/3
13/11
17/3
15/11
17/3
17/3
15/11
21/3
21/3
21/3
17/3
15711
21/3
19/11
21/3
13/11
2007
20/7
. 283
. 2007
17/3
21/3
21/3
12/7
23/3
23/3
17/3
15/11
1713
17/3
2111
.ooey
.13
.. 213
L1511
22/1
23/3
22/1
22/1
17/3
. 213
23/3
19/11
10/-
13/3
1713
17/3
B 1)
L1501
.. w33
. 23/3
1511
.27
15111
17/3
19/11
21/3
. en
Lo
.. 2311
. 173
19/11
L a5
. 23(3
. 131

57
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20D1 12/-
20D2 ..o23/11
20F2 .. 23/3
20P1 . 2313
20P3 17/3
21A6 . 2373
25A6G 17/3
25L6GT . 18/5
25ZAG L. 13711
25Z6GT .. 13/11
278U ..ol
35A5 1773
35LBGT .. 17/3
35W4 . 18/11
3523 13/11
35Z4GT 1311
35Z5GT 1373
40SUA 13711
41 .. ooams
41MHL 1373
41MP . 19/11
41MPG . 23011
4MPT .. 23/3
41MTL 13/3
41MTS 28/6
4IMXP 19/11
41STH L.oo23m
2 ..o
42MP Pen .. 21/3
42MPT . 23/3
42MPT

(Flashed) 23/3
420T/DD .. 23/5
428PT 2373
43 .. .. 213
431y 13/11
4510 19711
50C5 . 20/7
50CD6G .. 29/10 ]
50L6GT . 18/5
52KU 13/11
53KU 19/11
54KU 19/11
61BT 23/3
61SPT 23/3
62BT .. 332
62DDT .. 15/11
62TH ..o213
62VP .. 173
6ME .. 173
628PT .. 233
66KU .. 13711
B 21/11
% .. .. 133 .
o .. 207
s .. ..20/7
80 .. 13/3
808 .. 13/11
8 .. .. 1/
84 .. .. 131
85A1 39/9
85A2 .. 29110
142BT .13
181 Bar 8/6
185BT 33/2
185BTA 33/2
202DDT . 2111
202§TH 23/11
202VP 2077
202VPB .. 20/7
203THA .. 23/11
210DDT .. 15/3
210PG . 23/3
210VPT 4 pin 19/3
210VPT 7 pin 19/3
21586 . 19/3 !
220PT . 19/3
225DU . 26/6
301 Bar. 8/6
302 o 8/8
302THA .. 23/1)
304 Bar. .. 1174
328 . 26/6
332 Pen . 1713
354V met .. 13/3
367 50/3
402 PenA .. 21/3
807 . 25/~
1821 .13/
Plus  Postage 94d.
Bubject tostock and

price changes

(Kindly mark énvélope WWI0)
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ALL-POWER

REGULATED POWER SUPPLIES

MODEL 501
STABILIZED OUTPUT 200-500 VOLTS  0-250mA
UNSTABILIZED OUTPUT 470/630 VOLTS  0-250mA

UNSTABILIZED A.C. 6.3 VOLTS 10 AMPS

VOLTAGE STABILIZATION WITHIN 4-0.029,
EFFECTIVE OUTPUT RESISTANCE 0.2Q MAX.
OUTPUT RIPPLE LESS THAN 2mV RMS.

STANDARD MODEL
19in. RACK MOUNTING ... oaQ £70

END FRAMES

REINFORCED, POLISHED HARDWOOD
£1 15 0 per pair

STEEL INSTRUMENT CASE ... £4 10 0

MODEL 501
(fitted with end frames)

ALL-POWER TRANSFORMERS LTD.
CHERTSEY ROAD, BYFLEET, SURREY

PRICES QUOTED ARE NET EX WORKS AND ARE
Tel.: BYFLEET 3224/5

SUBJECT TO VARIATION WITHOUT NOTICE

The "RD BABY DE-LUXE
MK. II”" Amplifier.

The World's finest medium priced amplifier

REPLACEMENTS

134-136, LEWISHAM WAY, NEW X, S.E.l14.
I. : TIDeway 3696-2330.

Speciallst in Replacement, TRANSFORMERS, CONTROLS,
THERMISTERS, RECTIFtERS FOR T/V SETS.

'EXTRACTS FROM OUR T/V SPARES MANUAL, PRICE 9d.

Tae improvements effected in th's latest version of ‘the already well
known ** RD BABY ™ place it in a :lass apart, unsurpassed by any
other amplifier approoching it in price.

NOTE THESE EXCEPTIONAL IMPROVEMENTS :—
Y Power Output increased to 8-10 watts,
Y Total harmonic distortion at 8 watts—.25%,
Y Total harmonic distortion at 12 watts only—.6%.
Y Consistent quality maintained at alt volume levels
¢ Perfect phase splitter balance over the full audio range.
Y All iron cored components now fully shrouded.
*

Close tolerance high stability resistors employed. Despite
this vastly improved periormance the price
remains unchanged at 5

With the introduction of this new amplifier an Improved version
of the ** RD JUNIOR *’ pre amplifier has also been introduced
—the ** RD JUNIOR MK. 11,” featuring in particular a variable
control for the Low Pass Filter

Price complete with Engraved Control Panei £9.
Detalled technical specifications, including response curves and
an illustration, will gladly be forwarded post free on request.
Avaiiable from leading dealers in London and the Provinces, or
it in any difficulty please apply direct.

Trade and Export enquiries \nvited

RoGers Deveropments Co

Manufacturers of Precision Built Sound Equipmaent.

« Rodevco House,” 116 Blackheath Road, Greenwich,
London, S.E.10. Telephone : TIDeway 1723

RM4 METAL RECTIFIERS £l
CZ| BRIMISTERS ..........
CZ2 BRIMISTERS ...............
GD3 GERMANIUM DIODES
GD4 GERMANIUM DIODES ...
INVICTA TI10! E.H.T. Bobbin ........
INVICTA T10l Mains H.T. Bobbin ...
INVICTA T10I Line output Transformer
INVICTA TI0) Frame Osciflator ............iceoeevviennnnnn.,

BUSH TVI2 and TVI2A TYPE Line output Trans-

O e RS ot e i o matiasotiis SRR R R s 1ol « .«
FERRANTI TYPE E.H.T., voltage doubler 2.5 KV.

and 4 volt | amp. 6 KV Insulation . £3 3 0
UNIVERSAL LINE OUTPUT TYPE AR/I. This transformer
is a direct replacement for Alba T4|l, T421, Ferguson 842T, 843T,
Peto Scott TVI22, TV92, Regentone T20b VIdOI’ 396, 369, 369A,
CN370, Beethoven TVSO TVS0M, and Philco 1707, 1708. Every
service engineer should have one in stock, 54/6. Trade discount
to dealers.
UNIVERSAL LINE OUTPUT TYPE AR/2. As

used in Decca 131, Etronic Projection, Peto Scott 165,

169, and WHIte 1BBOTSON «......ovvvsirsiserronsesuesserses £2. 0 ©
HEATER ISOLATING TRANSFORMERS. For

sets with cathode to heater shorts. Highest grade

Either supplied | : | or 230 volt input S £ 5 0
ADCOLA SOLDERING IRON, with detachable bit £1 I3 6

ALL ORDERS C.0.D. OR C.W.O.
PLEASE ADD POSTAGE UP TO 10/, I/-; £1, 1}6; £2,2/-.

OPEN ALL DAY SATURDAY. HALF DAY THURSDAYS

=W NNNw—

nl\l\
[ piad
-0 OO
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OPEN THLL & PM. SATURDAYS e iy

WORKING MODELS

=% PREMIER RADI() fopnr fi-55%

(REGD) &.H. MORRIS & CO. (RADIO), LTO. EST. 4 YRS.

THIS ADDRESS.

(Dept. ww.) 207 - EDGWARE ROAD - LONDON - W2

! The PREMIER De Lue TRY(O)] UL/ B3] 1y ) {3740

2 MAGNETIC TAPE RECORDING KIT .. uroicene e

*, Including ALL parts, Valves, Portable Cabinet, 8 in. Loudspeaker, Tape-
Table, Reel of ‘Scotch Boy’ Tape and Rewind Spool, and Microphone.
THE 7-VALVE AMPLIFIER IS SPECIALLY DESIGNED FOR HIGH QUALITY REPRODUCTION

' Briet Specification : VALVE LINE-UP: EF37A First Btage, 68L7 Second Stage and Tone Control; 6V6 Output
8X5 Rectifier; VT501 Bias and, Erase Owllator 7193 Record Level Amplifier ; U5 Magic Eye Record Level Indicator.
OUTPUT : 4 Watta. FREQUENCY RANGE : 50 c.p.s. to 9,000 c.p.s. CONTROLS : Volume ; Record:
Playback Bmt,ch Treble Boost ; Bass Boos'.—-«m/o
A VISUAL MAGIC EYE Record Levellndicator isincorporated. The unitis housedin a superbly finished rexine covered
‘PREMIER’ portable cabinet which incorporates a compartment for the Microphone when not in use. Weight complete 331b.

Recorder Dimensions : 21in. long, 13}in. deep, 9}in. high.

- A The RECORDER incorporates an entirely NEW VERSION of tha famous LANE TAPE TABLE,
;l“(;é{-e]tm"gcg;gilfi ;’;;Ymad;;;m”;aﬁ' ';l"?lh‘:'}i)li’; Brief Specification : Made to high dards and incor ensuring low level of ** Wow *” and ** Flutter®
new and impraved high-qualily tape a frequency of 50¢.p.s. thpisiiougthelulllengthiofitancy - .
to 9,000 . at tape speed of T} in./sec. can be readily FAST REWIND. Provision for fast rewind and forward run in less than 1 min. in either direction. WIND AND
athteved ittt ety of 10200 can TN T ERE A ;EXINI?WITHOUT UNLACING OF TAPE. [NSTANTANEOUS BRAKING. THREE MOTORS obviating
ction drive.

HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYING). The Table is fitted with high fidelit:
INSTRUCTICNAL BOOKLET... 2/6 record playback head of aew design wound to high impedunce and a separate A.C. Erase Head. The Headgs are h.slly
This is credited if a complete kit of the Tape track size allowing approx. 1 hr. playing from standard 1,200ft. Reel of Tape.
R ek d ¢ TAPE SPEED : 7§in.sec. For use on A.C. 200/250, 50 cycles mains only.

CREGICT B ErEash MICROPHONE : Crystal—specially designed for Premier by famous manufacturer.

The

As 48 usual in all PREMIER KITS, SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW— R . .
every single ilem down to U{e last nut and|  AMPLIFIER: KIT (including 8in. Speaker)... £11 0 0plus 5/~ pkg./carr. To those’ unable to build this
bolt is supplied. The Chassisis punched]  AMPLIFIER (already built, wired and tested) £14 15 0plus 7/6 pkg./carr. PORTABLE TAPE RECORDER we
and layout diograms and theoretical] | ANE TAPE TABLE & REWIND SPOOL £16 10 0plus7/6 pke./carr. A e : )
s aune e | ), 1 £r| PORTABLE CABINET (rexine covered)... £4 19 6 plusS/~pkgjcarr. | €7 Supply it completely wired,
en completed the P RE M £2 19 6 plus l/- pkg./carr. tested and ready to plug in at

PORTABLE TAPE REOOrRDER] MICROPHONE
compares MO RE than favourably with] REEL OF NEW M.C 1 *“*SCOTCH BOY Plus I gn. pkg. 39ans
any o:her make at double the price. (W1 2T000HoA i oo SRR ) SR S €1 150 plus l/ pkg.fcarr. gn. pkg./carr.

~ PREMIER = —

INSTRUCTIONAL
BOOKLET...2/6

Thie Is_credited if a com-
plete Kit of the Tape
Recorder s ordered

TABLE MODKEL

MAGNETIC TAPE RECORDER

IN KIT FORM—The Kit includes ALL parts, COMPLETE—to those unable to build this
valves, cabinet, loudspeaker, Reel of ‘‘Scotch TAPE RECORDER, we offer it built, tested and
Boy ”’ Tape, Rewind Spool and the NEW Lane ready to plug in, complete with ** RONETTE
Tape Table already assembled (but excluding Microphone. Reel of ** Scotch Boy ' Tape and
Microphone). Rewind Spool.

)
SPECIFICATION AS PREVIOUSLY ADVERTISED

. a SPECIFICATION .
Cajnempgiuic the £29 : 8 : 0 AS PREVIOUSLY £35:15: 0
above can be ob- ADVERTISED
tained for £3/19/6. {Packing and Carriage 15/-) (Packing, Carr & Ins | Gn.)

* Al the chove Recorders are Fully Covered by the usual Premier Guaraniee—3 mmuhl vatres— L2 months other romponents

CRYSTAL "MICROPHONE —_MOVING COIL MICROPHONE —_ MICROPHONES

An d crystal which can be oy aimoeduncesil P t LUSTRAPHONE Moving  Con ;, High
safely used on A.C./D.C. amplmeru High impedance. ml; anép;_ "nnf,fmed “ﬁ:ﬁﬁ?bﬁck'ﬁiln& Impedance Stand Type : (5/!516-Hand Mike
No background noise, really naturz) tome. The ideal case. Dimensions: 2in. wide, 2jin. high, “/ fo.

Hikeliien tane: piteland scund prylcct S EreloZl0; 1jin. deePPl L, S RONETTE—Crystal Mike ; Incorp the Ffiltes
MICROPHONE STAND BASE i/ posting) 19/6 | | Cell Inserc; High Imped. Ball Type : €3/19/6
Heavy Moulded Black Base fitted A  matching  transformer for CRYSTAL MICROPHONE — Rotherme:
m:.:ens‘sot::d?ﬁin "t;\rrs:: m:dﬂd‘:::; high impedance can be supplied 2ADS56. Especially recommended. £€2:19/6.
Weight: 1jlb. Post pald 8/11. l at 3/6 extra. Table stands for al the above at 10,6 and l7/6

Announcing ... The NEW PREMIER TELEVISOR

Three years ago we gave you the 6in,, %in. and 12in. Televisors which achieved tremendous popularity. Now after 1 considerablc

period of research our Technical Staff have designed a very worthy successor to these original Models.
Brief Technical Details are as follows :—
19 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s without coil or core changing. Wide Angle scanning Flyback EMT giving 14 kV,
Duomag Focaliser permanent magnet focussmg with simple picture centering adjustments, suitable for any 17in. or 14in. wide angle Tube. ma
also be used with a [2in. Tube with very minor modifications.

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS

BY A DOUBLE WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM

THE FRONT, MAKING SETTING UP VERY SIMPLE.

VISION CIRCUIT. Common RF Amplifier, single valve trequency LINE TIME BASE. Blockmg Oscillator using a pentode driving a high
changer, two IF stages, Video Detector and Noise Limiter followed by efficiency output stage comprising Ferroxcube Cored Output Transformer
special type of Video Output Valve, ALL COILS PRE-TUNED ASSURING with Booster Diode.

ACCURATE ALIGNMENT AND EXCELLENT BANDWIDTH.

SOUND CIRCUIT. Coupling from anode of frequency changer, two FRAME TIME BASE. Blocking Oscillator driving a Beam Output
IF stages, Double Diode Triode detector and first LF Amplifier, Diode Valve coupled through a Transformer to the high efficiency FERROX.
Noise Limiter and Beam type Output Valve, feeding a 10in. Speaker. CUBE Cored Scanning Coils.

ALL COILS PRE-TUNED.

TIME BASES. 2 valve sync. Separator, giving very firm lock and POWER PACK. Double wound Mains Transformer supplying all
e «collent interlace. LT and HT using two full-wave Rectifiers

Time Base may be used to convert existing Premier Magnetic Televisors for use with modern wide angle Tubes.
AVAILABLE SHORTLY—WRITE FOR DETAILS
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(Dept.W.

EMIER RAD]

(REGD) BM. MORNIS & CO. (AADIO), LTD.

W.) 207 - EDGWARE ROAD

AT s ovas,

O (e

LONDON - W2

wii e nran

Terms of Business :
Cash with order
C.0.D. over £1. Please

add 1/- for Post Orders
under 10/-, 1/6 under
40/-, unless otherwlse
atated

BUILD A PROFESSIONAL LOOKING RADIO AT LESS THAN

HALF TODAY’S PRICE

We can supply all the
parta help you.
Drum (2fin, dia.) 1)8
Driving head . ...
Double pointer

8pring .......... 2
Nylon Cord (yard) 64d.
Dial Front Plate. 2i6
Engraved Gluss Dial
180-550 and 800-

2,200 m. With station names, new wavebands. 1/6
T.R.F. Coils, 180-550, 800-2,200 metres, pair 6/8
Punched chassis, 3-valve plus rectifier T.R.F. .... 3/9
Cabluet, Bakelite, in Walnut or Ivory or Wooden

in Walnut Finish  ........... - ] 17, /6
Packing and Insuranee .......... 2/6

SEND 1/8 FOR EARY TO FOLLO\V POINT- TO-'POINT
DIAGRAMS AND CIRCUIT DIAGRAM which shows
bow YOU can buiid the Recelver illustrated above.

THE COMPLETE KIT to construct a 3-valve plus
rectifier T.R.F. Receiver for use on 200/250 v. A.C. nains
can besupplied at £5.19.6, plus 2/6 packing and carriage.
Each KIit is complete in every detail, nothing has to be

made or improvised.

Easy to follow, point-to-point

dlagrams nre lupplled maklng cobstruction very slmple.

The Dial is
Cabinet.

and the R

iver housed in its
8ize 12In. x 5in. x 6in. Presents an attractive

appearance. The valve line-up is: 717A—H.F. Pentode,
VR

Metal Rectifier.
WWaveband coverage

bands.
3 Cabineta:

finish).

116 —Detector,
APT4—Output, and

for the medium and long
Choice of

Bakelite
in Wainut or Ivory, or
Wooden (Walnut

_MANUFACTURER S SURPLUS STOCK o
5-VALVE SUPERHET
RADIO  RECEIVER
CHASSIS, built to
high standards ensur-
ing quality reception.
SPECIFICATION -
VALVE LINE-UP:
787, 7B7, 7C6, 7C3,
~ 7Y4, 3 WAVEBANDS
Long, medium and
short. CONTROLS: Tuning
wave change, volume tone control,
on/off Gram. Position on Switch. Pick-up and Exten-
sion Speaker Bockets incorporated. For use on 200/
250 v. AC. mains. DIMENSIONZ: Length 14}in.,
height 113in. width 6}in. Distance between controls,
left to right from edge of chasxis : lin., £7 19 6
3in., 6}in., 3ln. Plus 5/- pkg./carr. (ins
The above Recelver is less 3peaker and Output Trans-
former, A suitable 10in. Moving Coil 8peaker and
Output Transformer can be supplied at 29/~ extra.

LIMITED QUANTITY
11324 RECEIVER UNITS
COMPLETE WITH CIRCUIT

11-valve Superhet
Receiver, covering
100 to 124 Me/s,
using four VRS3,
two VR56 and
VRE6, VRB7, V§54
and VR57 valves.
Fitted with Tuning
Meter, slow motion
drive, R.F. and L,F. Gain Control, etc.

Circuit :
R.F. amp. frequency changer, oscillator and stab.,

3-IF. amps., B.F.0. Det., first audio and output.
Brand new, with cireuit diagram.

Price 59/6 plus T8 carriage.

2 STAGE QUALITY AMPLIFIER
Complete with 10in. Energised
LOUDSPEAKER
AC.

£6.19.6
plus 5/- carriage.

¥ FRACTIONAL H.P. MOTOR
A 50 v. 3-phase A.C. motor, 1/40th b.b.p. by famous
maker Supplied complete with resistor, condenser and
circuit diagram to convert the motor to ¢ b.p. for use on
249 v. single phase A.C. mains. Brand
new, 26/=, plus 2/6 carriage and packing.

MAGNETIC MARCHING
COMPASS

Luminous Dial, enclosed in
black bakelite case.  Bize:
3in. x 2}in. x TRin.

Price 18/6.

Govt. Surplus EX W.D. STEEL AERIALS
Also ideal for fishing rods—All Brand New
12it.—3 4ft. sections of copper-plated steei highly flexible
tapering §in. to }in. Brand new in container, Plug-in type
6/9. Bcrew-in type 7/9. Packing and carriage 1/6, Insu-
lated Base 3/-. Webbing waterproof carrying case with

shoulder sling, 2/8.

EX-U. SA U HF AERIAL
with d d of V.R.92 valve,

stage,
ete. Brand new, ln carton, 5/-.

MAINS NOISE ELIMINATOR KIT
Two speclally designed chokea with three sfnoothing
condensers with clircuit diagrams. Cuts out all mains
nois¢. Can be assembled inside existing receiver, @/-
complete.

1124 RECEIVER UNITS

3-9D2, 1-8D2,
{frequency changer),

mers,

ing cans,

Range 30 to 40 Mc/s.
Contains six new Valves.
1-16D2

1-4D1, 24 ceramic trim-
6 ceramic valve-
holders. 8 valve screen-
30 resistors,
1-W/W Pot. Meter Mica
Tubular and Block Con-

| densers, Ceramic coil former, 2 Westector WX68 and
1 Westector WX 4, 5-way 4-bank switch with long spindle,

LF. transformers, etc.

Brand new in maker’s carton at 17/6, plus 3/6 postage

and packing

1155 RECEIVER UNIT

SLIGHTLYSOILED
In original cases,
complete with 10
valves. Frequency
range 18. Acls.-
76 Ke/s. in 5 wave-
bands, £7/19/6.
Plus 10/6 packing
and carriage.

POWER SUPPLY
UNIT

for above, Incorporating out-
put stage. Supplies an out-
put of 250 volts at 80 mA..
which is ample for the
R1155 with the output stage.

Jones plugs for connecting the Power Pack to the

Receiver are included. The
plete with Output Transformer and 6iin.
built into the unit. Price £5/5/-,
carriage.

speaker

8V6 output staige com-

is

plus Bf- packing and

As a special off;r,_power ;pply unit including

speaker together with RI 155 receiver.
PRICE £16.19.6.

Plus 15/- pkg. & carr.

We have a few Brand now RII_SS Receivers in

ariginal cases, complete with 10 valves.

Fre-

quency range 18.5 Mc(s.—75 Kc/s. in 5 wave
bands. PRICE £11]196. Plus 10/6 pkg.and carr.

| RI355 RECEIVER AMPLIFIER
1 with 5 I.F. 8tages for T.V. conversion, Contains 7 VR65"

By

1504, 1—VU120, 1—EA50, £1/19/6. Plus pkg. and

| carriage 10/-.
RF 25 UNITS

tuning. 8§ Pre-set positions complete with 3
£1/5/-, plus pkg. and carr. 2/6.
RF 26 UNITS

Frequency covered 40-50 Mc/s (8-7.5 metres) switched
VR65%s.

The ideal short-wave converter for T.V., variable tuning,
contains 2—EF54, 1—VR137, £2/19/6, plus pkg. and

carr. 2/6.

As a special offer we can supply the R1355 com-
plete with RF.24 or RF.25 at 5%'¢ or with

RF.26 at £4/17/0 plus carr.

| R3136 RADAR RECEIVER UNIT

Containing 19 valves, 6—-VR68, 2—6J7G, 2—VRI118,

3—6Q79, 1—VRa4, 1—VR137,

2—VR136, 1—VRY2,

1—5Z4G, the Unit incorporates an R.F. strip followed

by an IF strip, £5/7/6, plus pkg. and carr. 10/~

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

9in. ..
15ta.

6L INDICATOR UNITS

Complete with VCR97, 4+—VR91. 3—VR54, £3/15/-

plus pkg. and carr. 7/6.

ONLY A FEW LEFT_BUY NOWI
‘ s 4-VALVE SU

ramous ‘SOBELL’ “TasLE recEIvER
M. & L. WAVEBANDS

Valve Ilne -up: 12J7, 35L6,

1487, 35!

Entirely t.ra.nnpombk and

unusually sensitive owing to

special feed-back circuit em-

ployed. Housed in attractive

plastic cabinet.

Choice of 2 Colours—Brown

and Cream.

Carrying handle Incorporated In design. For use on

200/250 A.C./D.C. mains, 19 6
Plus 5/- Pkg./carr.{Ins. = 2

Fully covered by Manufacturer s Guarantee

UMITED QUANTITY ONLY AVAILABLE AT

GREATLY REDUCED PRICE
The FAMOUS *ROBERTS’ M.4.D.
F, All Dry Battery Portable

(Ex-R.A.F.)

This1s a 4-valve superhet
Receiver covering
medium and long wave-
bands. Bailt-in Aerial.
Housed in a superbly
finished rexine covered
case.  Brand mnew in
manufacturers’ original

are- £13,13.0

plus 7/8 pkg./cazr.jins.
(Complete with Battery
17/8 extra.)
A WORLD- FAMOUS Manufacturerx
Surplus of RADIO RECEIVER CHASSIS
7-valve RECEIVER
Bullt to exacting specificas’
tions and Incorporating
features ensuring superia-
tive tonal qualities- and
world-wide reception. Speci-
fication : 8 watts push-pull
output® using 2 Mazda
Pen. 456 wvalves. Ample
negative feedback is ap-
plied over all the audio-
amplifier. Amplifier Mazda =
Type HL41DD gives signal
Detection A.V.C. and Phase 8plitting.
LF. amplification 465 Kc/s., using Mazda VP
FOUR WAVEBANDS—14 M. -24 M., 24 M.-55 l 190 M-
600 M., 900 M.-2,000 M
DIRECT AND VERNIER TUNING. Gram. position on
8witch. Provislon for external Loudspeaker. For use
on 200/250 A.C. Mains. £13/10/-. plus 21/- pkg. and carr,

Tvo mlzea of

WILLIAMSON AMPLIFIER KIT
A complete kit of parts for the construction of the
latest version of this famous amplifier, complete
with valves, output and mains transformers.

15 gﬂS. Plus 7/6 pkg., carr. and ins.
WILLIAMSON AMPLIFIER TRANS-
FORMERS (To specification)

The Output Transformer 3.6 ohms sec., £4/4/
The Mains Transformer PREMIER SP425A, £3/7le

RECTIFIERS

E.H.T. Pencil Typa S.T.C.
Type K3/25 650v. 1 mA ]
. K3/40 b N
K3/45 /2
K3/50 8
K3/160 21/8
Type RM1 4/~
. RM32 /8
RM3 /6
. RM4 mA. 18/~

L.T. Typa Full Wn e
4 v. 1 amp. o J=
12 v. 1 amp. .
i2 v.2 amp.- . 10/9
12 v. 4 amp. . 12/6

ROTAI;Y CONVERTER POWER SUPPLY UNITS

12 v. D.C. Input, 230 v. 30 mA. Output. Completely
;t/noothed Complete with case, 19/8, plus pkg. and carr,
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Terms of Business :
Cash with order or
C.0.D. over £1. Please

add 1/- for Post Orders
under 10/-, 1/6 under
40/-, unless otherwise
stated.

LONDON - W2

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. mains 40-100
cycles All primaries are screened. All LTs are centre

SP35L3J003§0 l50mA. 4v.@12a.4v. @

2-38. 4% @3B ...t 36/~
SP352, 3500350 usomA 5v. 238 6.3 v.2-3n. L
sr:mn 3750375 250 mA., 6.3 v. @ 2-3 a.

BI3v. @3-Ba.8v. @238 .......cco0iriies 55/-
SP501, 500-0-500, 150 mA., 4 v. @ 2-3 2. 4 V. @

232, 4V, @228 4V @35, .oeeninenn 47/-

SP501A, 500-0-500, 150 mA., 5 v. @235 6.3 v.
@ ‘2-3 A.83v. @ 2-3a.
SP425A, 425-0-425, 200 mA.
@352.5v.@28a. .
250-0-250, 80 mA.

200-230-250, output 3 v.-30 v. @Qa
Charger, 2-6-12 v. @l5a

e SPECIAL OFFER e
DOUBLE WOUND AUTO-TRANS-
FORMER 250 watts.
Input/Output Output/Input

100 volts 10 volts

10 13,

200 . 118

216 |, 19 Price 42/8

220 122 . Plus 2/6 Pkg., Carr.
230 134,

240 146 .

"

With the two windings connected in serles a vast

number of voltage tappings are available.

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER " MO.,IS OUTPUT
TRANSFORMER

Designed to meet the demand for an efficient variable
ratio Qutput Transformer. 11 ratiosfrom 13:1to80:1
all centre tapped and ean be used to mawh any out.put
va.Ives el(.hcr single- or push-pull. Class “ A’ " AB1"

T AB2" “B' to any low impedance speech coil or
combhmthm thereof. Primary Inductance 60 henries
16 watts audio 100 mA Pﬂee, 45/-.

WEYMOUTH MINIATURE IF
TRANSFORMERS
iron cored, permeabdility tuned, 10/8 pair.

465 Kc/s.,

WEYMOUTH MINIATURE COIL PACK
Covering Med./Long/8hort wave bands. Iron cored coils,
gram position on switch. Dimens.: Height, 1{in. Length,
3in. PW¥idth 2}in.  Spindie length 2in. Price 10/6.

MINIATURE TUNING CONDENSERS
2 2 gang . 0005 mfd nlth tﬂmmerw .............. 8/9
CHARGER TRANSFORMERS

Input 230 v. A.C. Output 12 v. at 1 amp. Completely
shrouded. _ Price 9/11

BATTERY CHARGERS —

200-250 v. A.C. WINl charge 2 v., 6 v. and 12 v. Car |
Battery at 1 amp. Housed in su'ong metal cuéng
in.

Finished In Green hammered enamel. S8ize
long, 3}in. wide, 3}in. high.
Guaranteed 12 mths. The
above unit is manufactured
by PREMIER and does not

contain exP-lGovt. com-
ta.
Bt 39/6

BATTERY CHARGER KITS
AllIncorporate metal rectifiers. Tranaformers are suitable
for 200/250 v. A.C. cycie mains.

Cat. No.

2002 Charges 6 volt accumulator at 1 amp.
Resistance supplied to charge 2 v.
accumulator .

2. 6
2003 Chnrgeu 12 Vol

£1.
nlnwr at 1 mp £1. 7
<™, H.T.Eliminator Ex. Govt.
By famous manufacturer
NEW & UNUSED Input
200/250 v. A.C., Output
120—at 3¢ mA., house:
strong metal box size 10in.
long, Tin. wide, 6}in. deep.

37/6

2/- pkg. and earr,

Plus

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT
All parts to construct an eliminator to give an output
of 120 volts at 20 mA., and 2 volts to charge an accumu-
lator. Uses metal rectitier, £2.
*“ MASTERADIO * VIBRATOR PACK
6 v. input; 150 v. 60 mA. output; complete with valve
rectifler and leads. 49/8. Plus 5/- pkg., carr.

—Famous Set Manufacturer’s surplus of e
ELECTRIC "GRAM UNITS
Two-speed, 33} and 78 r.p.m. For playing Standard
and L.P, recordings. Complete with Turntable.
For use on 200-250 v. A.C. mains, FEach unit Is
in its original manufacturer’s carton and ls fully
guaranteed. Limited
quantity  pnly avail-
able, at approx. half

list price.

£4 - 26

Plus 2/8 pkg.,

carr,, ins.

SPECIAL OFFER
THE FAMOUS “ CHANCERY " HIGH
FIDELITY MICROCELL PICK-UP—
TYPE GPX for Standard and Long Playing

The Chancery
Light Weight
P GP.X Pick-up
- which has a

sapphire stylus
which is precision ground and semi-permanent.
With two cartridges 1 L.P. and 1 Standard.
Price §2/6. Additional L.P. or Sxandard Qartridges
can be supplied from stock at 19/8

Quality crystai pick-np Rothermell lype u4s 28/-
pluu 1/6 Pkg. & Carr.

GRAMOPHONE OABINETS—PortabIe

A fortunate purchase of a manufacturer's surplus
stock enables us to offer this first grade Portable
Cabinet made by a famoua
manufacturer at the
ridiculously price of

Plus 2/6 29 7 6
Specification :

carr., pkg.

Substantial Wooden
case. Rexine cov-
ered, including
wooden motor
board, already
cut to take a gramo-
phone unit. Almost any
make of Rim Drive unit can be accommodated.
Qutside dimenslons: Height (when closed) 54in. :
Length 15§in.; Depth 13f§in.; Clearance space
under motor board 2¢in.; Clearance space from
motor board to inside lid when closed 2¢in.

AS s specia! offer for a limited period only the above
Gramophone Unit, Pick-np and Cabinet, which will
assemble into 2 complete Portable Electric Gramo-
phone ready to piug-in to your ndm or Amplifier,
can be supplied at l 9 6

low

Plus 5/~ Pkg., Carr. & Ins.

ANOTHER SENSATIONAL BUY!
A Three-Speed Automatic Record Chunger made by
‘World-famous manufacturer offered at
25 per cent. below the list price.

The Unit designed 10 oo
play 12in., 10in. and |

7in. Records imtermixed
in any order at 33j,
45 or 78 r.p.m. Capacity
10 records.

New reversible dual stylus
crystal Pick-up has extended
frequency range tol0,000 ¢.p.s
Self-compensated for the L.P. lower Irequenclea with the
Turnover frequency at the correct

An essential feature is the simplicity of destn For use
on 100/125-200/250 volts 50 cycles A.C. mains.

LIMITED QUANTITY ONLY

Plus packing and carriage 5/-. ] .] g _6
BRAND NEW, guaranteed and in LIST PRICE
£16.10. 0

munuracturers orlg canon

GARRARD GRAMOPHONE UNITS
£4 19+ 6
plus 5/- p.c.

Induction motor 100-250
volt, 50 cycles A.C.
only. .
GARRARD Inducﬁun
motor Is totally enclosed.
Entirely free from radio

frequency dlsturbance, hum and

Variable apeed With l?In Turntable. BRAND NEWI
——

GARRARD Type 75A, Latest 3- speed '\\ltochnnge Unit

complete with 2 Acos High Fidelity G.P. 19£1 4 19 6

Pick-up Heads. 1 L.P. and 1 Standard.

GARRARD Rim Drive 78 r.p.m., complete £5 19 6

with magnetic pick-up and turntable . L] LAl

COLLARO 3-md‘slmil‘c-mmannn, si‘::l?d

plete with h or L.P. and Stan

TECOLAINEEN .ok el . . -« < o.ovo i v £8 8 o

Packing and carriage on each of the above units 2/6.

C.R. TUBES

VCRS5I16
#in, Blue plcture, Heater voits 4, [\
Aunode 4 Kv., In manufacturer's /
origlnal carton.

£3.19.8. Plus 5/- pkg., carr., ins.
VCRSITC

6iin. picture. This tube Is n
replacement for the VCR97 and
VCRS517. Guaranteed full size picture.

ALL BRAND
NEW

Prlce 35/- Plus 2/8 pkg., carr., ins.
A.C.R. I.C.R. TUBES
Bitn. screen. 4 volt Heater. This Electrostatic Tube

is_recommended as eminently suitable for Television,
15/- plus 2/6 Pkg., Carr. and Ina. Data sheet supplied.

SUPER QUALITY TELEVISION
MAGNIFYING LENS

5in. lens suitable for 6in, ............... -18/8
6in. lens ... .. ....2B1-
10in. lens. £2/10/-
12in. lens 53:101'

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Aluminium,with four sides.
Tx 5§ x2n.

14 x 9% 2}in.
109 x 3in.
1210 x 3in.
14x10x3in
16 % 10 x 3in

16 x8x 2in. ...
ALUMINIUM PANELS 18 sw.l.
1/3 7x4in... -
1/8 9 xdin. 1/5
2/12  10x7in. 111
2/8  12x7in. 215
14 x 9o, 32 14x 7in. 211
16 x 9in. 3/8 16 x 7in. 3/5
20 x 9in. 4/8 . 45
22%9In.. . 5/2 2@xTin.......... 411
LOUDSPEAKERS

ELAC—2}in. dia., Moving Coll, 18 ohms imp. 15/~
PLESSEY—3in. dia., Moving Coil, 3 ohms imp. 15/~

ELAC—3}in. dia., Moving Coil, 3 ohms imp. 15/-
ELAC—5in. dia., Moving Coil, 3 ohms imp... 14/8
E.M.I.—8in. F“lpﬂml, 15 chms imp. ...... 2%

PLESSEY—S8in. dia., Moving Coil, 3ohms|mp 14/8
PLESSEY—S8in. dia., Mains Energised, 3
imp. (600 ohms fleld), with Pen',ode
Transformer .................
PLESSEY—S8in. dia. Maing Energised, 8 ohms
imp. (600 ohms fledd) ..................
PLESSEY-—IOIn dia. Moving Coll, 3 ohms

22/8
19/8

im 3/8
GOODMANB—l?In dia., Moving Ceil, 15 ohms 28[8
Plus 5/- p«wklng and carriage.

VITAVOX—KIZI20 12in. dia., Moving Celil,
15 ohms imp...... £11/11
Plus 5/- packing and camag
12” Speakers TAX FREE |

METERS

Large stocks available, a few of which are enumerated

below :
Full Scnl.e Scaie l"I":xtern.al

25 A
35 A
4A
20 A
40 A
1.3 mA 1§ 2} round
5 mA 2 3} round
6 mA 2 31 round
50 mA 13 2}x2f
20V .... 2 2}x2i
OV ... 1} 2%hx2 ...
1mA 3% round ..

MOVING COIL METER
A super quality Moving Coil Meter basic movement 2 mA
Scale dimension 2}in. Overall dimensions 2§in. dia.
1}in. deep. Bakelite Case projecting type. At present
scaled 1 amp. R.F. By removing thermo couple, reversing
scale and recalibrating the meter, a high grade test inatru-
ment with any range above the basic F.8.D. may be built
Price 4/

1 mA METER IN PLASTIC CASE

’ The movement is 1 mA mounted in a case
T8 {:% h
L

3fin. square and 34!n. high. The scale is
2}in. long and the dial is 2}in. diameter.

There is ample room in the case for a
“=—~ switch and multipliers. Internal ~Resist-
X __ance 100 ohms. Price 27[6

Germ amnm Crystal Diodes.
24/- 4

GEC wire ended. 2/8.

ACCUMULATORS

By world-famous maker, 2 voit 10 amp. ........
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fidelity at all speeds
uniformity within * 0-5 db

Two features of this plastic backed, medium
coercivity tape which makes it an essential factor
in high quality tape recording. °Scotch Boy’ is
now made in 6 reel sizes offering a wide range of
playing times for private or professional use, with
all makes of tape recorders. Used by the BBC.

Magnetic Data
Coercivity 250 Oersteds.
Total Remanent Flux 0.4/o.5 lines }" width.
Uniformity within a reel + o-5 d.b.

Frequency Range
50 cfs to 10 kcfs at a playing speed of 74 infsec.

ANOTHER @ PRODGUCT

Write for further particulars to:
MINNESOTA MINING & MANUFACTURING CO. LTD
167 STRAND, LONDON, W.C.2  TEMple Bar 6363

A workshop |
in your e |
pocket!

FOR ONL;
206
THE

TELEVISION
& RADIO SERVICE

Hermetically sealed, oil filled, transformers
and chokes utilising the higher efficiency
of the ‘ C’ core.

Manufactured to the most stringent specifi-
cations and incorporating up-to-the-minute

ENGINEERS’ MASTER TRIMMER KIT technique in design and construction.
® | End Trimmer @ | Side Trimmer
® | Yaxley Switch Contact Adjuster Just a further series in the service we offer to

® | Set of Feeler Gauges @ | Set of Six
Box Spanners from | to 8 B.A. @ | Set of

F S f 0 to 8 B.A. i
i:::1ra%alznlflzsckrggckleoﬁnish metal case. WH.LESD EN TRANSFO RM ER 00. LTD-

Export Enquiries 2a, FRITHVILLE GARDENS,
invited J. & S. NEWMAN Ltd. SHEPHERDS BUSH, LONDON, W.I2.
100 HAMPSTEAD RD., LONDON, N.W.1 Telephone: EUSton 5176/7

® | Low Capacity Trimmer @ | Screwdriver ‘ meet your particular needs.

Tel.: SHEpherds Bush 5819,
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POSITIVELY the most
EFFICIENT for
H.T. SUPPLIES

to radio and television receivers and without a
doubt the most reliable. Constant development of
Westinghouse rectifiers to produce units capable of
meeting all demands in this particular field has
resulted in a decrease in size while maintaining the
same output. More recent designs have produced
units to supersede those in current ranges of com-
mercial and home constructed television receivers,
and although physically they are of the same
dimensions the current output has been con-
siderably increased.

Write in for further details.
A copy of “THE ALL
METAL WAY ” can be ob-
tained by sending 6d. in stamps
LOR Nt

Dept. W.W.10. METAL RECTIFIERS
WESTINGHOUSE BRAKE & SIGNAL CO. LTD, 82 YORK WAY, KING’S CROSS, LONDON, N

63

A

GM 5660 HIGH SPEED OSCILLOSCOPE FOR
PULSE, RADAR AND T.V. APPLICATIONS

T

Features: :
I Vertical sensitivity 1oomVrms/cm. 4 Vertical input 1 M.ohm and

2 Vertical amplifier 15 c/s—I10 Mc/s 40 pF (Max.) '
(-3dB). 5§ Builtinpulse genqratorzzo-z,sooc/s. 7 Built in post acceleration voltdge.
3 Amplifier gain 90 X. 6 Time base2-50,000/usec.in sranges. 8 Screen 10 cms. diameter.

PHILIPS ELECTRICAL LIMITED

INDUSTRIAL PRODUCTS DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

ARC AND RESISTANCE WELDING PLANT AND ELECTRODES - HIGH FREQUENCY GENERATORS *+ ELECTRONIC MEASURING INSTRUMENTS
MAGNETIC FILTERS . BATTERY CHARGERS AND RECTIFIERS v LAMPS AND LIGHTING EQUIPMENT . X-RAY EQUIPMENT

(P.1.416)
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REAL HIGH

MANY THOUSANDS have already extended their record reproducers
to include the revolutionary Microgroove Records, and many thousands
more will feel the need to do so now that H.M.V. also have entered the
LP field. To these people we wish to point out that there is more in Long
Playing Reproduction than meets the eye . . . there is plenty of scope
for buying unsuitable equipment which does not match your existing
equipment. We beseech you, therefore, to avail yourself of our Free

A word in the ear of those who have been used to fibre needles.
to take standard or miniature thorns for 18 r.p.m. if preferred.

N.R.S. “SYMPHONY " AMPLIFERS,
fiteed ith the patent *‘chree channel

system,’’ giving independent control of Bass,
Middle and Top, thus affording the maximum

wide limits,
Acos or

All the single-record Gram
Units and Auto- Changers recommended and supplied by us can be supplied with pickup head

Complete with two separate
Decca high-fidelity crystal
heads, £11/17/6, or with two Decca XMS
Magnetic Heads, EIJI7[6

FIDELITY AT MODEST COST

Technical Guidance Service before spending good money on AMPLI-
FIERS, RADIO FEEDER UNITS, GRAM UNITS, AUTO-CHANGERS,
BASS REFLEX CABINETS, SPEAKERS, etc. It will cost you nothing
and will undoubtedly save you time, trouble and money. Our chief
engineer is available to callers from 11 a.m. to 6 p.m. daily including
Saturdays. If you cannot call let us have your enquiries by post—they
will receive immediate attention.

mechanism and heavy loaded turn-table
to eliminate *' wow. Price £14/2/6 or
with Garrard Magnetic or Astatic crystal
Turnover Pickup Head £16/2/6. With two
separate Acos Hi-fi Heads, £18/2/6. With
two separate Decca XMS Heads, £I9/7/6
Carriage 5/-. Optional extras : 45 r.p

Auto Centre Spindle, 20/9; ACIDC

P.U,

Pos: 2/6. Extra

possible control of tone and compensation
for recording deficiencies. Especially essential
when mixing the playing of old and new 78's
with the new LP records, Scratch control and
negative feedback also incorporated. Woden
transformers. 5 watt model only 10 gns.
10 watt model {push pull triodes), 15 gns.
Carr. 5/

“SYMPHONY'’® BASS REFLEX CABI-
NET KITS, 30in. high, consist of fully cut
1 in. thick, heavy, inert, non resonant patent
acoustic board, deflector plate, felt, all screws,
etc.,, and full instructions., 8in. speaker
molel, 85/-; 10in. speaker model, 97/6;
2 in. :peaker model, £5/7/6. The deugn is
the final result of extensive research in our
own laboratory and is your safeguard of
optimum acoustic results. Carriage 7/6.
Ready built 10/6 extra.

_head for thorns, 25/- to 3

MICROGRAM CABINETS, ex-manufac-
turer, brown rexine,-carrying handle, room
for 3-4 watt amplifier, Gram Unit and baffle
for 64 in, Speaker, attractive gold speaker
grille in front. While they last, 59/6, plus
carriaze and packing, 3/6.

MICROGRAM  AMPLIFIER,
straight into above cabinct,
quality for a portable player
Carr. 5/-,

GARRARD3-SPEEDAUTO-CHANGERS
Model RC80. Woe consider ourselves very
fortunate to be able to offer this finest of
all auto-changers, fitted with special pick-
up arm to take either turnover type Pickup
Head or two separate Decca or Acos P.U.

screws
gives amazing
Price £7/10/=,

Operation, £7/14/-, Fitting in de Luxe rexine-
covered Portable Cabinet, £5. Pick-up Head
to take Fibre Needles, 25/- to 35/-.

CONSOLE AMPLIFIER CABINETS.
33in. high, lift-up lid, take Gram Unit or
Auto-changer, Amplifier and Radio Feeder
Unit, finished medium walnut veneer,
dej luxe version, £10/10/-, carriage extra.
Bass Reflex Cabinets to match available.
Details 24d.

COMPLETE RECORD PLAYERS
single-record and auto-change, Send for
catalogue giving details of our single-record
and auto-changing models at bargain prices
combined with technical excellence.

Heads.
GARRARD 3-SPEED GRAM UNITS
model TB, in stock at last ! ! This beautifully
engineered unit sets a new standard in quiet
operation. Special drum ({not rim) drive.
Micro adjustment of stylus pressure between

brown enamel.
7in.,

able), New

Interchangeable on
with previous models, Finished in attractive
Plays up to ten
10in., or 12in. at 78, 45 and 334 r.p.m.
Stylus pressure on L.P.
ultra-sensitive

NORTHERN RADIO SERVICES
16 KINGS COLLEGE RD., ADELAIDE RD.,
LONDON, N.W.3, Phone : PRImrose 8314
Tubes : Swiss

Buses : 2. 13,

motor-board

records

Cottage and Chalk Farm.
113, 31,

[0 grammes {adjust-

auto-trip 187

Still Available—

R. C. A. TRANSMITTERS
ET. 4336 and ET. 4332.

Complete with Speech Amplifiers

M1 11220. Wilcox Gay V.F.O.
and Crystal Multiplier and all
tubes.

Normal frequency coverage of
the ET.4336 is 2-20 Mcfs. A
special modified version covering
900 Kc/s—2,000 Kcfs is available.

Hallicrafter BC.610 complete with Speech Amplifier,
BC.614E, Aerial Tuning Unit BC.939A, all Tuning
Units, Tubes and Coils.

Large stocks of spares available for RCA, BC.610
Transmitters.

Army |2 Transmitter 25 watts.
1.2-17.5 Mcfs. Phone or C.W. built in Modulator
complete with all Tubes.

Receivers available. RCA AR88 LF and ARS8 D,
Hallicrafter §X.28, National H.R.O.

McELROY ADAMS MFG. GROUP LTD.

Bole concessionaires +for Hallicraiter Communication Equipment

46, GREYHOUND ROAD, LONDON, W.6

Cables : Hallicraft, ondon Phony> : Fulham 1138/9

Frequency coverage |.

HIGH GRADE LABORATORY EQUIPMENT

REBUILT AND GUARANTEED AS NEW

SIGNAL GENERATOR
TYPE TF 390G

WE HAYE A COMPREHENSIVE RANGE OF TEST
EQUIPMENT BY WELL KNOWN MAKERS. THIS RANGE
INCLUDES MICROWAVYE RECEIVERS, SIGNAL GENERA-
TORS AND CAVITY WAVEMETERS.

A small selection’ of other equipment is shown below : —

Signal Generators type
TF144G.

Transmitters output meters.
3-10 W Max. 100/200 M/cs.

Frequency meters type BC.221
TE.149 and TS69AP.

Microphometers, Chart recorders to your specification.

Constantvoltagetransformers
and variacs.
F.M. Signal
Boonton.
Sullivan precision beat fre-
quency oscillators.

Generators by

For further particulars of these and other high grade
electronic instruments, write to :—

HATFIELD INSTRUMENTS LTD.

175 UXBRIDGE ROAD, HANWELL, LONDON, W.7
- Telephone: EALING 0779/9857
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3-14 May

LONDON AND

New opportunities in the greatest of all
National Trade Fairs

Bookings are now open for the 1954 BIF and—this year
exhibitors who apply early will be able to choose the site
they prefer.

More—the earlier you book the surer you are of getting
into the advance catalogues; world-wide publicity to
25,000 business men before they travel to Britain.

Apply now to your Regional Office of the Board of
Trade for space at the London sections of the Fair and for
full information about exhibiting. If you have not
exhibited before, they can tell you what the Fair can now
offer to your particular business. For space in the
Engineering and Hardware Section at Castle Bromwich
apply, Chamber of Commerce, 95 New St., Birmingham.

The BIF of 1954, profiting by the experience of 32
previous Fairs, will be even better organised to show
British goods to the world.

It will again provide contacts, inquiries, and orders—
unobtainable in any other way—for every British industry
represented.

BIF MEANS BUSINESS

D1

h

WIRELESS WORLD

Northern Region : Board of Trade, -
Clarendon House, Clayton St. West, Newcastle-on-Tyne, 1

Eas: and West Ridings Region :

Board of Trade, Pearl Chambers, East Parade, Leeds, 1
North Midland Region : Board of Trade,

Government Buildings, Chalfont Drive, Nottingham

Eastern Region : Board of Trade,

Block C. Government Buildings, Brooklands Ave., Cambridge

London & South Eastern Region : Board of Trade,
Cromwell House, Dean Stanley Street, London, S.W.1

Southern Reglon : Board of Trade,

Marlborough House, Parkside Rd., Reading, Berkshire
South Western Region :

Board of Trade, 37 Julian Rd., Sneyd Park, Bristol, 9
Wales : Board of Trade Office for Wales,

Government Buildings, Gabalfa, Cardiff

Midland Region : Board of Trade,

C M.L. Building, Great Charles Street, Birmingham, 3

North Western Region :
Board of Trade, 76 Newton Street, Manchester, 1

Scotland : Board of Trade Office for Scotland,
95 Bothwell Street, Glasgow, C.2

Northern Ireland : Ministry of Commerce,
Chichester House. 64 Chichester Street Belfast

65

BIRMINGHAM
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another success story . . ..

Once again our Loudspeakers proved an outstanding success at the Earls Court
Radio Show. The new models have that same perfection of quality and per-
formance that has won our products such an enviable reputation among discrim-
inating listeners in the past.

Write for particulars of our latest models and you will be convinced that only a
Baker loudspeaker can be good enough for you in the future.

Our range of units is extensive and provides for all tastes and purposes, while
our policy of DIRECT SALES to the public enables us to offer them at the best
possible prices.

* BAKER'’S ‘Selhurst’ RADIO

EQUITABLE HOUSE, 24, DINGWALL ROAD, CROYDON, SURREY
Telephone : Croydon 2271

PLASTICABLE |

LIMITED

P.C. SLEEVINGS | o
~>. | |NSULATED WIRE KEYSWITCH CO.
& FLEX

approved Also Suppliers of

UNISELECTORS -~ RELAYS

P.O. EQUIPMENT — PLUGS — SOCKETS
SEND ALL YOUR ENQUIRIES TO

HAWLEY LANE - FARNBOROUGH “HANTS 191 KENSAL ROAD, LONDON, W.I0

Phone Farnborough Hants 85 i LAD. 0666

Engineers, Patentees and Sole Manufacturers.

AUTOSET (PRODUCTION) LTD., DEPT. “H”, STOUR STREET, BIRMINGHAM I8
Tel.: EDG. ||33/44 Please mention Wireless World ESTD. over 30 years
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to provide sensitive <
control at reduced cost..

o .o the diagram shows an electrically operated

hydraulic power system in which 17 universal
rods and 18 bevel-geared elbows were used to
carry control from a remote point to the control
gears of the pumps and from these gears to the
motors. This set-up proved both costly and
troublesome. Tolerances were difficult to main=~
tain.  Manufacturing and assembly operations
were time-consuming and expensive.

SOLUTION: S. S. White engineers
suggested four standard 3/8" diameter S. S.
White flexible shafts to replace the univ-
ersal rods and the bevel-geared elbows.
The result was improved application and a
superior control set-up which easily pro-
vided the desired sensitivity—at one tenth
of the cost.

Il it will pay you to consider S. S. White flexjble shafts
on all your power drive and remote control problems—
and to take advantage of the experienced co-operation
of S. S. White englneers Jn working out the most
suitable application for your needs.

FLEXIBLE SHAFTING

The S. S. White Co. of Great Britain Ltd.
BritanniaWorks, St. Pancras Way, London, N.W. 1,

Telephone: EUSton 5393

WIRELESS WORLD 67

It's new...It's news!

Here’s revolutionary news! . . .
Big brilliant pictures projected on to a
4 ft. x 3 ft. screen by thz new “TELEMAX"
projector. When not in use, the optical unit folds into the
elegant table-cabinet which is fitted with concealed castors.
See how ingzniously this overcomes the housewife’s dislike of
unsightiy projection equipment in the home.

Werte now fot details!

"TELEMAX"

Manufactured by TELEMECHANICS LTD.
3 NEWMAN YARD, NEWMAN ST., LONDON, W.1. LANgham 799&
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Music lovers everywhere are demanding the Monarch--the
new idea in automatic record changers. Never before have
they had such fidelity of tome: completely automatic
selection of all records—12", 10" and 7°; such ease of
operation and unfailing reliability.

Many leading set makers fit the Monarch as standard—

your request for inforination will bring full details by
return.

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Grams: ‘Electronic Old Hill, Cradley Heath.’
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VALVES, TUBES £ CIRCUITS
10. NOVAL-BASED VALVES FOR AUDIO AMPLIFIERS

The designer of audio amplificrs must have at his disposal valves of several different types
—valves suitable for use in the pre-amplifier stages; output valves capable, singly or in com-
bination, of delivering the requisite amount of audio-frequency power to the loudspeaker;
voltage amplifying valves of moderate gain for use in the driving stage preceeding the output
stage; and power rectifiers for providing the high tension supply to the amplifier.

There is everything to be gained when valves for all these functions form a complete range,
designed for operation in combination. For many years a complete range of Mullard valves
suitable for audio-frequency applications has been available. From time to time developments
in the techniques of valve design and manufacture, or the emergence of new requirements in
amplifier performance, have provided the impetus for the introduction of improved or even
entirely new valves.

Quite recently audio-frequency amplification has assumed still greater importance, both by
reason of comparatively new applications and on account of greatly extended use of amplifier
equipment for all applications. The rapidly increasing use of 16mm. sound film equipment in
the domestic, educational and advertising fields; the growing popularity of tape recording;
the high quality sound accompaniment transmitted by the B.B.C. Television Service—these
are but a few of the factors in the increased demand for valves especially designed for audio
amplification and in the need for modification or extension of the existing range of valves.

In satisfying these requirements an opportunity is presented for incorporating in each type
all relevant improvements which have been developed over a period of time; for planning
ahead so that the new range will also meet foreseeable requirements for some time to come;
and for adopting in each case the latest manufacturing techniques, including the use of the
now preferred base—the Noval (B9A) nine-pin-base.

The new range of Mullard valves for audio amplifiers comprises the following types:—

EF86—pentode pre-amplifier, incorporating all the improvements with respect to low
microphony, low noise and low hum level associated with the EF37A and EF40
which it now replaces. )

ECC81 double-triode voltage amplifiers for such applications as dual input circuits,
ECC82 phase splitters, equalisation circuits etc. The range offers a choice of impedance
ECC83 to suit particular circuits; each triode section has an independent cathode.

EL84—output pentode rated for 12W anode dissipation. A single valve gives an output of
4 to 5 watts into the speaker load and 16W can be obtained from a pair of EL84’s
operated in Class AB push-pull.

EZ80—full-wave power rectifier having a maximum output of 90mA.

ﬁ Reprints of this advertisement, together with additional data, may be obtained free of charge, Jfrom the address below

A MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2
MVM246
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BRITISH MADE

RIMAR

VALVES

More reliable
than EVER!

Years of experience in the design and manufacture
of Trustworthy special quality valves has resulted

in increased reliability throughout the entire BRIMAR The Brimar 6AM6/8D3 and its direct

equivalents the Z77, SP6, EF91 and

Range. 6F12 have been some of the most
widely used valve types in post-war

New techniques and the more accurate control Television Receivers. Large quan-

of vital processes have resulted in manufacture of tities have been used in the following

a more uniform and reliable product and in a Manufacturers’ sets :—

lower rate of rejection. This, in spite of the fact BAIRD K-B

that testing is more rigorous. BUSH MARCONIPHONE
COSSOR MASTERADIO
ENGLISH McMICHAEL

Reliability is especially important in the modern ELECTRIC PHILCO

T/V Receiver which employs four times as many ETRONIC PILOT

valves as radio and — fewer rejects in the factory G.E.C. VIDOR

will mean fewer failures in the field ! H.M.V,

Use the improved BRIMAR 6AMé6/8D3
to replace these valves at NO EXTRA COST

@ . now s the time to BRIMARIZE /

Srandard Telephones and Cables Limired

FOOTSCRAY -SIDCUP - KENT FOOtscray 3333
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—
PICK-UP CARTRIDGE
TYPE HGP 33-1

Here it is—the HGP 33, capable of tracking the
highest modulation levels that can be engraved

on either standard or long playing records.

and } volt on long playing records. Response

Nominal output is one volt on standard records /

is smooth and completely without
resonances. Equalisation can be

easily carried out if required.

Technical Data Sheet on request.

Extremely high compliance and
low mass.

Styli easily replaceable without
tools.

Completely hermetically sealed
e ;
o 3 crystal unit.

Universal mounting.
always well ahead

Acos crystal devices are protected by patents and patent applications in Great Britain and other countrie,

COSMOCORD LIMITED - ENFIELD - MIDDLESEX
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference.

A vivid working demonstration
made possible by the clever
application of a well known
Radar Technique.

At the Radio Show, on the
‘* Belling-Lee ” stand was shown
a normal television picture cut
in half, each half showing a differ-
ent condition. In the demonstra-
tion it simulated the difference,
in a town like Bournemouth, of
reception on a normal H type
aerial, with that on a * Junior
Multirod ” with a masthead pre-
amplifier. In practice the difference
would be one of approximately
10 decibels, and the demonstration
showed just what that would mean
to the viewer in quality of picture,
one half of which was impaired
by the characteristic graining of
the picture brought about by the
use of excessive gain.

The same principle can be em-
ployed to provide an instantaneous

The tllustration above shows a well
known face with inteyference on one
half of the picture and clear below.

comparison of two aerials, either
straightforward or for correct orien-
tation, or for the rejection of inter-
ference.

Many *‘ Wireless World "’ readers
will be well aware of how this is
done, but for the benefit of the
others, we would say that we
employ a picture splitting unit
combining two input signals and
feeding to a common receiver.
The two inputs are connected to
two separate single valve amplifiers
which are made inoperative alter-
nately by the injection of a square
wave signal on to the suppressor
grids. The switching waveform
is synchronized to the frame fre-
quency. It will be understood
that the half frame be so arranged
as to be top or bottom or in the
middle, as a band with a quarter
frame above and below.

The New ‘‘ Kayrod®’

The *‘ Kayrod ” is the
most ingenious medium
range aerial yet offered
to the public. Technically
it is better than some “ H " types
we have seen. It dispenses with
both the crossarm and the mast.
The heart of the “ Kayrod ™ is

r
«~—DIRECTOR

DIPOLQ~\/§
INSULATOR. Q

535,
LLRUBBER SEAL
) %
N0
9 Y

/" LOCATING SCREW
FOR CRANKED
/nwou MAST

DIRECTOR
CLAMP
COVER

T[RHINAL A
CLAMF
cuu”‘b

f~——DIRECTOR

t>J

the centre casting and insulator
combining the features of the
reflector casting illustrated above.
The inclusior. of the ratchet bracket
makes this aerial very easy and
cheap to instal. The ‘* Kayrod "
is an additional useful weapon in
the war against multiple images,
but that doesn’t mean that we
claim it  to be a ‘' ghostmaster.”
The characteristics are such that
it is good, but there will be many
cases where the “ Junior H " will
give as good or better picture
and still more cases where the
“ Junior Multired ” will be the
answer.

Screening of a T.V. Aerial

We are often asked if it is prac-
tical to connect a wire mesh or
netting screen say 3}A from the
element of a T.V. aerial, between
the aerial and some source of
interference such as a busy road.
The sensible answer is no. If
you have to erect a T.V. aerial
on a fairly high building that has
a zinc roof, you may get rid of
severe motor interference by set-
ting the aerial well back, but in
this case the screen is very large
compared with the aerial and casts
a wide shadow as it were.

Horizontal Aerials with an
Uplift
If a dipole or reflector tube of
reasonable dimensions is held
horizontally by one end, the free
end will droop, and to us a drooping

You can

is an
increase the diameter and gauge
of metal to uneconomical figures
without gaining much. We there-

aerial eyesore.

fore tried to put a ‘““set "’ in the ele-
ment so that its ‘‘droop” would bring
it horizontal. From this thought
we uplifted the element consider-
ably, and now all ' Belling-Lee”
horizontal aerials are instantly
recognised by this upswept feature.
They are exceedingly well known
around Newcastle and Belfast.

Thank you Goodwood

At the time of writing this article
we understood that all cars that were
entered for the international nine
hour race at Goodwood held on Sat-
urday, 22nd August, must be fitted
withignition suppressors. Television
reception at St. Mary’s Institution

* Belling-Lee ”’ '* Sparkmaster’’—
Ignition Suppressor 2/6.

situated near the track has appar-
ently been severely interrupted
by previous racing, and the Duke
of Richmond, owner of Goodwood
and President of the British Auto-
mobile Racing Club has decided
to make suppression a condition
of entry. This is a wonderful
example to the general public,
many of whom still seem to fear
that the performance of their
cars will be impaired.

Written 27th August, 1953,

BELLING & LEE LTD|

CAMBRIDGE ARTERIAL RD., ENFIELD MIDDX.. ENGLAND
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% Your training Is provided by the only Postal
College which is part of a world-wide Industrial
Organisation.

LEARN

THE PRACTICAL WAY

With many courses we supply actual equip-
ment thus combining theory and practice
In the correct educational sequence.
The equipment,_ specially prepared and
designed, remains your property. Courses
include: Radio,
Draughtsmanship, Carpentry, Photography
and Commercial Art,
Amateur S.W. Radio,

Electricity, Languages, 4

Television, Electronics,

Mechanics, etc.

INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

THE ADVANTAGES OF E.M.I.

Y The teaching methods are planned to meet
modern industrial requirements.

OCTOBER, 1953

POST THE GOUPON T0DAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER
150 CAREERS AND HOBBIES

TRAINING

% We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

% The student is taken carefully and thoroughly
through his chosen subject.

% A tutor is personally allotted by name to ensure
private and individual tuition.

Y Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR CWN HOME

Accountancy
Advertising

“Aeronautical

Engineering
Automobile
Engineering
Banking
Book-keeping
Building
Business
Management
Garpentry
Ghemistry
Givil Service
Givil Engineering
Commercial Subjects
Commercial Art &
Brawing

Customs &

Excise Ofiicer
Draughtsmanship
Economics
Electrical

Engineering
Electronics
Fashion Drawing
Heating &

Ventilating

Engineering

Industrial
Administration

Journalism

Languages

Marine

Englneering
Mathematlcs

M.C.A. Licences
Mechanical
Engineering
Motor Engineering
Photography
P.M.G. Licences
Police
Production
Engineering
Public Speaking
Radar
Radio & Television
Servicing
Radio Engineering
Refrigeration
Retail Shop
Management
Salesmanship
Sanitation

Secretaryshlp
Sheet Metal Work
Shorthand &
Typing
Sound Recording
Structural
Engineering
Tele-
communications
Television
Time & Motion
Study
Tracing
Welding
Writing
Workshop Practice
Works Manage-

ment
and many others.

Also courses for University Degrees, General Certificate of Education, B,Sc.Eng., A.M.}.Mech.E.,
Li.0.8,, A.C.C.A, ACLS,, AM.Brit.LR.E, AMLLA, City ‘& Gulids Examinations, R.S.A.

Certificates, etc.

Courses from £1

per

month

POST THIS: COUPON TODAY

|
|
|
|
|
|
: ADDRESS
|
|
|

Please send without obligation your FREE book.

E.M.I. INSTITUTES Dept. 121k,
43 Grove Park Road, London, W.4.

Phone: Chiswick 4417/3.
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MARCONI

mobile radio

Marconi mobile radio is the general name
for a range of V.H.F. transmitter/receiver
equipment designed to work under the most

strenuous operating conditions. The range

offers a choice of power up to 12W

and a wide selection of frequencies

to meet all operating requirements.

MARCONI
mobile radio

PLANNED - INSTALLED - SERVICED

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD . CHELMSFORD - ESSEX
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Who isn’t on the
right programme ?

Are you? The frequency with which you
send scrap from your works is vitally important—
because roughly half this country’s supplies of new
steel are made from scrap. Factories like yours
are among the main sources of the raw material
needed in the steel-works. These sources must
not be allowed to dry up.

Obsolete machines and equipment, redundant
buildings, in fact everything made from iron and
steel which has outlived its effective purpose —
all this is scrap and should be sent off to your local
scrap merchant as soon as possible.

Search your works for it and turn it in. You
will be doing yourselves a great service:

Issued for the STEEL SCRAP DRIVE by the British Iron and Steel Federation and the
National Federation of Scrap Iron, Steel and Metal Merchants.
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TYPE 58 (Dual)

Two controls in tandem
operated by a common

spindle. Each control wound

to any resistance up to
100,000 ohms linear. Diam.
1.21/324n. Total depth of

case 1.9/16in.

TYPE 58

linear. Diam. 121

diam. tin. (insulated). Leng
specification.
mechanical 300°.

All controls can be sup-
plied with special wind-
ings and closer toler-
ances to specification.
Can also be supplied
fitted with single or
double pole mains switch
if required.

WIRELESS WORLD

- Introdueing

Conservatively rated at 3 watts:

Depth of case 25/32in. Spindle

Angle of rotation,
Effective 280°.

77

Further additions
to the range of

Clarostatt

WIRE-WOUND

Controls

All Clarostat controls are manufac-
tured with high grade Bakelite cases
of rugged construction. Solder tags
are heavily silver-plated and of special de-

sign, removing all danger of turning or
loosening under operating conditions. The
controls are fitted with metal dust covers
which are firmly keyed into the Bakelite
casing and connected to the fixing bush,
thus providing automatic earthing of cover.
Samples available on application.

[32in. TYPE 43 (Dual)

Any two controls

of specified value can

: be mounted in tandem
operated by a common spindle.
Diam. 1}in. Total depth of
case 1.3{161n.

th to

WHOLESALERS

Clarostat wire-wound Potentiometers are
supplied with a spindle 2}in. long with
full length flat, individually packed
in sturdy two-colour cartons. Delivery
is prompt. Write for details of very
attractive trade terms.

TYPE 43
A compact control with
a conservative rating of
2 watts. Available up to
25,000 ohms linear. Diam.
13in. Depth of case 19/32in.
Spindle diam. %in. (insulated).

T Regd. Trade Mark

METAL

6,

Length to specification. Anile of
rotation, mechanical 300°, ec~
tive 280°.

PRODUCTS

LIMITED.
Berkeley Street, London, W.I.

Phone: GROsvenor 5206/7
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MARCONI

marine beacons and

navigational aids

rd
. P

e = "-‘.F-},
S Y T gy

MARCONI’S WIRELESS TELEGRAPH COMPANY LTD . CHELMSFORD - ESSEX
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VORTEXION r1are recoroer

FEATURES WORTH NOTING . . . . . .

% The noise level is extremely low and audibly
the hum level and Johnson noise of the amplifier
and deck are approximately equal. Only 259,
of this small amount of hum is given by the
amplifier alone.
¥ Extremely low distortion and background noise,
with a frequency response of 50 ¢/s.—I10 KcJs.,
plus-or minus 1.5 db. A meter is fitted for- the
measurement of signal level and bias level.
Y Sufficient power is available for recording on
disc, either direct or from ‘the tape, without
additional amplifiers.
Y A heavy mu-metal shielded microphone trans-
former is built in for 15-30 ohms balanced and
screened line, and requires only 7 micro-volts
approximately to fully load.
Y The .5 megohm input is fully loaded by 18
millivolts and is suitable for crystal P.U.’s, micro-
phone or radio inputs.
Y A power plug is provided for a radio feeder
unit, etc. Variable bass and treble controls are
fitted for control of the play back signal.
Y The power output is 3.5 watts heavily damped
: by negative feedback and an oval internal speaker
The amplifier, speaker and case, with detachable lid, is built in for monitoring purposes.
measures 8Lin. x 221in. x [5%in. and weighs 30 Ib. % Facilities are provided for using the amplifier
alone and using power output or headphones
while recording or to drive additional amplifiers.
PRICE, complete with WEARITE TAPE v The unit may be left running on record or play
DECKSH. il ... e SN0 NS £84 0 0O back even with [,750 ft. reels with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts,

50 cycles within 19%. Suppressed for use with Tape Recorder. PRICE £18 0 0.

The FOUR CHANNEL ELECTRONIC MIXER

is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

It is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to order,
balanced or unbalanced, the standard being 15-30 ochms
balanced.

The normal output is 0.5 volt on 20,000 chms or less,
but 600 ochms-is available as an alternative.

The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.

An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.

Used in many hundreds of large public address
installations and recording studios throughout the

world. £36- 15.0

Manufactured by

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

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”
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As a result of an extensive
research and development programme
by the Rectifier Division of Standard Telephones
and Cables Limited, there is now available a range
of prototype Germanium Junction Power Rectifiers
and, for the first time in this country, a range of proto-
type Germanium Junction Photo-Electric Cells. Features
of these new components include small size, high output,
and complete hermetic sealing using glass-to-metal seals
thus ensuring long life and stable characteristics. These
new “Standard” products will meet a variety of needs within
the Electrical, Electronic and Radio industries. ‘‘Standard”
Engineers are now prepared to co-operate
with users to produce these compo-
nents. to meet individual

requirements.

Enquiries should be addressed to :

RECTIFIER DIVISION

Srandard Telephones and Cables Limired

WARWICK ROAD - BOREHAM WOOD - HERTS -

e O 9 0 0 & & o ¢ & O o O 6 O O O 0 O o O O O O O O O O g O © o o
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Y2 RADIO TELUSI

Instructions + Equipment
Here at last is the only real way of making home study truly
- successful. Actual equipment is supplied, thus combining theory
#¢ with practice in the correct educational sequence. Whether your
' need be for career, hobby or general interest, here is the ideal

41—, method for acquiring the knowledge in the most efficient way
— possible.

QUICKER — BETTER — MORE INTERESTING

With these components you can carry out practical
experiments in your own home thus gaining knowledge
far more rapidly. This equipment, specially prepared and
designed, remains your property, and it provides

thoroughly sound basic sets which can easily be ex-
22¥lpanded to meet your growing knowledge.

Also over 150 standard
courses including:

Aerodynamlcs. Automobile Eng.
Jig & Tool Design. Mechanical
Eng. Quantity Surveying.

Practical

Surveying. Radar. Tele-
- communications,
courses in &
many other
subjects
including :

Draughtsmanship
Carpentry Chemistry
Photography
Commercial Art

POST THIS GOUPON TODAY
EMI Please send me your FREE book on Practical Courses.

To E.M.l. INSTITUTES, Dept. 127X,
43 Grove Park Road, Chiswick, W.4,

NAME _ _ __ e SN p——

INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION
(c20).

ADDRESS __ _ e v = =

We will not worry you with personal visits !
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P(DLYTAGS ...lecad=-through
and stand-off insulators

Polytetrafluoroethylene (P.T.F.E.) is an outstanding insulator. It.is tough, durable and will
not crack or arc. Its dielectric properties are substantially constant over a frequency range of
60 c.p.s. to at least 300 Mc.p.s. and are unaffected by temperature changes between minus 100°C.
and plus 288°C. It has zero moisture absorption and is water repellent. It is, therefore, a most
suitable material for stand-off and feed-through insulator terminals and has been chosen
by Ediswan for this purpose. Ediswan Polytags are available in five types as illustrated below.

| A [ 8 | c
PT | & 2. Lead-through | P74

PT 2 .875 l .500 .188

yo - PT3 563 @ 375 | —

(___.z_al @ | PT 4 L .688 | .500 —
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~ T el il
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/ (125 *
188 C. ‘gl 063
D'A. m
2
N == 414 |
_-368 )
PT 5. Component 040 DiA HOLE THROUGH POST |, 200
. 250
g ~ [ 203
mountlng' a1, \ "I
ol JEETl
e e R YV ;
= = § D 3 e B
T tr J
NAT. HEMISPHERICAL RAD. =l 12020 031 RAD.

Fixing: Polytags are primarily designed for fixing with a 5 B.A. nut—PT 1—4 or an 8 B.A. nut PT 5.They are self-tapping.

We are equipped to produce components fabricated or moulded in
P.T.F.E. to individual specifications and enquiries will be welcomed.

EDISWAN

EIEIX

THE EDISON SWAN ELECTRIC CO., LTD.,

Sales Department P.T.F.E.6, 21 Bruton Street, London, W.1. Telephone: Mayfair 5543 o
Head Office: 155 Charing Cross Road, London, W.C.2. Member of the A.E.l Group of Companies
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For studying research and production problems arising in THE NUFFIELD ORGANISATION,
the versatile Cossor Double Beam Oscillograph is used. In the
investigation of Shock Absorber Noise, a screened microphone detects
the audible effect of operation which is displayed on one of the
Cathode Ray beams whilst on the other, the maximum deflection In displaying
amplitude of the Shock Absorber is shown. By stimultaneously the mutual
photographing these two related effects with the effect of two related and variable
recording film camera, Model 1428, and adding quantities the Cossor Double Beam
a third Time Marking Trace to the photograph Oscillograph ts solving many of the
a valuable performance assessment is fundamental problems with which the research
realized showing the precise and development scientist is constantly beset. In addition,
interrelation of Noise, Stroke workers in every branch of Industry are realizing the infinite
and Time. uses of this instrument in the detection and analysis of faults
and the accurate monitoring of manufacturing processes.

C’ 0 S S 0 R ELECTRONIC INSTRUMENTS

The Technical Advisory Staff of the COSSOR Instrument Division is always at your service,

Please address enquiries : A. €. COSSOR LIMITED . INSTRUMENT DIVISION (Dept. 1).
HIGHBURY GROVE - LONDON - N.6  Telephone: CANonbury 1234 (30 lines).
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TO YOUR LISTENING VIA AZ

QUALITY REPRODUCTION BY SOUND
SALES — THE ULTIMATE CHOICE —

—*ﬁ?‘}‘yl 'n
o A
J

I

SOUND SALES LTD., WEST STREET, l_:AI'QNHAM, SURREY. FARNHAM 6461-2-3
LONDON AGENTS: WEBB'S RADIO — HOLLEY'S RADIO STORES

MODERN PRACTICAL
RADIO AND TELEVISION

Modern Practical Radio and Television is quite different from
anything efs€ of its kind. It is not too advanced for the enthusiastic
amateur to master, and it is a boon for any expert. It is, in fact,
crammed from cover to cover with a wealth of general and special-
ized knowledge—knowledge that everyone interested in Radio and
Television should have, ready at their finger tips. Supplied with
Modern Practical Radio and Television there is a separate booklet,
bound to match, which gives details of 48 circuits of popular models
and a mass of useful formule and data.

The demand of Industry for our trained SOME OF THE CONTENTS
students is still greater than we can supply Briefly, the contents include: Sound, Waves in Free
ST g pace, Electricity, Magnetism and Inductance, city,
—and is hkely to remain so for many years. Reactance and Impedance, Alternating Cux'x'en::,pa Tl{e
Tuned Circuit, The Principles of the Thermionic Valve,
we oﬁ'er . The Signal Analysed, Detection, Deslgn of the Super
* : heterodyne, Practical Coil Design, Switches and
FULL TIME DAY COURSE Switching, Loudspeakers, The Gramophone Pick-up,
G SNl 3 Circuits Analysed, Local Interferemce, Fault-Finding
1 year course in Principles and Practice of Procedure, etc., etc.
Radio and Television. THE ILLUSTRATIONS
Next Course commences 21st April, 1954 The book is lavishly illustrated with 16 full-page plates in half-tone
o pv—ys and 405 diagrams in the text.
Write for FREE BROCHURES giving
details of the above, of our 3-year course, SEND FOR FREE PARTICULARS
and of others. To The Caxton Publishing Co, Ltd, 42 Morley Hall
t. George St., anover Sq., London, 1.
EM.L | INSTITUTES—the . only COIIege Please send me, free of charge, particulars of ** Modern Practical
which 1s part of a great 1ndu5try, Radio and Television ' together with your terms of easy payment.

i Associated with
YHM.Y.”
. age MARCONIPHONE

(DEPT. 16A), 10, PEMBRIDGE SQUARE, COLUMBIA
LONDON, W.2, TEL.: BAYSWATER 5131/2 ETC.

Address
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LEAK cquipment is unique—

It is acceptable to professional communications
engineers for recording and broadcasting. The
B.B.C. use several hundreds of the TL/12 Amplifier,
and 1,000 are used by other Broadcasting Corporations.

[“';32"51 PLLLINS \JOL‘UAQ
LP 78 ez

Mic RADIO

VARI-5LOPE
Y A sL

The vari-SI‘)Pe Representing a unique feedback circuit development, the * Vari-Slope i

pre-amplifier gives audibly better reproduction. This advance consists of variable-
slope * electronic ”” low-pass filters operating on negative voltage feedback

principles. No Inductors (“ Chokes™) are used, and their disadvantages are
b l = completely eliminated. The turnover frequencies are 5kc/s, 7ke/s, and 9ke/s,
° and the slopes of attenuation are continuously variable over the range 5db to
S-\\ e 50db per octave.
N 3
2 . AN { The filters consist essentially of (b) Extremely low harmonic ung int,%ﬂ
o STELP | L Twin-T resistor-capacity networks I;-;ggt}‘vlea "égl&g%‘sf‘éggg’alé’kn acgign. ©
inserted in the return circuit of a  (c) No discontinuities in the rates of
oc single-loop feedback amplifier. The %lope when the slope control 1?
i more obvious advantages of this (Rl S00 RO ChREC 8 SR
- 20 electronic feedback method over con- (Both these faults occur in variable-
ventional choke filters include :— slopt’e ;:hok?teﬂ]ters cél\lxe t.otethq il‘ggg
s g . control altering e Tmin:

S 2 S A e Tevio 15 0 (a) };‘ég;""?gu‘ga‘ge“;g::gg:seo‘;ha:i‘&fgg impedance and the insertion loss.)
FREQUENCY, ko/s. having self-cap@citance)“apd .the”con- (d) Nigk 1;3301{68 to cause magnetic hum
sequent reduction of *’ringing. (e) gmaller size, lighter weight, greater

Frequency amplitude curves for the ** TREBLE-3 ** position (Skc/s turn-over). Curves of the same slopes uniformity in production.

are obtained on the other two positions turning over at 7 kcfs and 9 kefs (** — 2 *’and** —I ** positions).

ust erice v sriman 12 Gns.
Point-One TL/12 The *Point-One” TL/I2

. o Amplifier is built to a tropical
Triple Loop Feedback Amplifier specification . and used
) . throughout the world, in-
Used with the * Vari-Slope ” pre-amplifier and the best available cluding :
complementary equipment, the TL/12 power amplifier gives The British Broadcasting Cor-
to the music-lover a quality of reproduction unsurpassed by any poration.

5 2 The South African Br i

equipment at any price. Corporation. e

For laboratory use as a stabilised -gain audio frequency power amplifier, The Swedish Broadcasting Cor-

For the highest possible standard of disc recording. For the highest poration.

possible quality of reproduction from Pickup, Radio, Microphone,%?llm The Swiss Broadcasting Corpora-

and Magnetic Tape. For use as a driver amplifier in the speech modu- tion.

latur chain of broadecast transmitters. 27 ns The Italian Broadcasting Corpora-
d * tion.

Steep-Cutting
Filter

For use with the TL/12 power
amplifier and pre-amplifiers preceding
the Vari-slope. This filter unit is
of particular interest to the record

£5. 10s. enthusiast.

Write for fully descriptive literature,

H. J. LEAK & co. 0. BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

Phone : SHEpherds Bush 1173/4. Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London.

G
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STILL AVAILABLE
MAGNETIC TELE-
VISION TUBE

15in.,

By famous maker. Specification
Blue/White screen 9 Kv. ion trap
triode, heater 6.3 v. at .55 amp.,
50° deflection. New, with written
guarantee, offered at approxi-
mately half price, £13/10/- each,

plus 10/- carriage and insurance.
H.P. terms £4/10/- deposit and
12 monthly payments of 18/3.
Limited quantity, so order
immediately.

CONSTRUCTORS’
PARCEL, SPECIAL
OFFER

Modern design, bakelite cabinet
in ivory, blue or brown, complete
with metal chassis punched out
for speaker and 5 valves, etc.
Parcel also includes moulded
Perspex window, matched set of
knobs, scale and hardboard back.
Price 22/6. Carr. and pkg. 2/6.

PORTABLE
RADIO CABINETS

dimensions
‘““Mini Four”
similar midget superhet or TRF.

Correct
“pwr

to take
and \
Internal dimensions 6iin.
X5%in. wide x 3in. deep.
Special plastic grained finish,
15/9 plus 1/6 postage and packing.
De Luxe model covered with
brown crocodile leathercloth and
banded with grey lizard leather- ‘

high

cloth, 22/6 plus 1/6 postage and
packing.

1154 TRANSMITTER
We can offer this, unused and in
original transit cases, complete
with valves at £6 each—plus
12/6 carriage. |

WIRELESS WORLD

ELECTRONIC PRECISION EQUIPMENT LTD.

M‘odel 314

Model 312 has a drawer on runners

and cupboard space beneath.

is also slightly wider and slightly
deeper than the others. Price 54/-.

Shelf and cup-
board. Fitted half shelf inside

Model 313A.
cupboard. Price 45/-.

Model 313C. Drawer and cup-
board, half shelf inside cupboard.

Price 45/-.
Model 314.

Price 54/-.

Add 5/- per cabinet for carn'agehami

package.

Five Drawer Chest,
suitable for personal papers, etc.

OCTOBER, 1953

-
WHITEWOOD CABINETS e il
Hundreds of uses in the home, LAST FEW
ce or workshop; for instance The  Lectross
two of these and 2/- worth of hard- warms room_ as
board (obtained locally) make an ‘it dries clothes
excellent desk or work bench. bathing  cos-
Sturdily constructed of | well- tumes, _towels,
seasoned  softwood frames and etc.  Size 3ft
fronts, birch ply top, sides and wide, 3ft. high,
doors, hardboard backs and and 5in. deep.
bottoms.  Extern dimensions It has four

al
29in. X 14}in. X 13}in.

It

The illustration
Model 312 fitted
record playing.

IS EESEUCNTERESE NSNS ESIORNANSESENESNE,

FINSBURY
address i

\amesssses

CABINET

RADIOGRAM
Console Type Cabinet. With
full grained walnut finish, will
take standard type auto change

gram unit. Price, £11/10/-.
H.P. terms, £3/17/- deposit,
and 12 monthly payments of
16/9, plus 15/~ carriage.

Radio Chassis to suit.
£8/19/6. H.P. terms, £3 deposit
and 10 monthly paymentsof 13/-,
plus 7/6 carr.

Auto Change Units. For long-
playing and standard records
wi suitable pick-up head,
£11/11/-.

SPECIAL OFFER, Cabinet
Radio Chassis and Auto
Changer, 29 gns, H.P. terms,
£10/14/~ deposit and
monthly payments of £2/3/-.

NEW ADDRESS FOR CALLERS
We have taken a shop within 5 minutes of
PARK STATION.
: 29 STROUD GREEN RD.

This stands approximately 6ft.
was made originally for the
top panel contains the amplifier proper,
which consists of an A.C. mains driven
power pack, capable of delivery 200 mA.
at 400 v. and, of course, the normal L.T.
supplies and the amplifier itself uses an
MHL4 feeder and two PX2
stage, giving approximateli" 25 watts.
top deck also contains the he!
transformer. i
feeder unit which can be used as a pre-amplifier
for microphone and gramophone work. You
will observe that on the rack there is ample
space for fitting & monitor speaker and an R.F.
unit if same are required. Note that the
anode current of the PX25 valve is monitored
by a 23in. flush meter. Further note that these
amplifiers were made by the famous
CONI company. :
but less valves, unused and only very slightly
storage soiled. Price £5/10/-, plus 12/6.

The

high, and
.P.O. The

5s_in the output
This
avy duty output

‘The lower panel contains the

MAR-
Complete as illustrated

AMPLIFIER RACK—SPECIAL LOW ’
PRICE

\

stove enamelled rails and works
of AC or DC mains, consuming
650 watts. Fully guaranteed.
Price £3/19/6 plus 7/6 carriage.

THIS MONTH’S SNIP =
Due to a recent huge pur-
chase of ungraded germanium
and silicon crystal diodes we
are able to offer these at less

cost. Also being un-
graded you stand a good
chance of finding one or more
of the really expensive special
purpose types. This month
we are offering 12 assorted,
all _made by B.T.H. and
G.E.C. for £1 post free.
Every crystal is guaranteed
to be in perfect working
order.

LAST TIME AT THIS PRICE
We are almost sold out of 3 wave-
band coil packs, but if you apply
quickl¥ you may still be lucky.
Manufactured by,a famous com-~

any—Ilong, medium, short wave-

ands and gram -position. Com-
plete with circuit, 19/6 post free.

===GREATLY REDUCED=—=
CATHODE RAY TUBES
VCR97, Brand new and un-
used, ideal for ’scope, etc.
Price 12/6. Carriage and in-
surance 5/- extra.

VCRS17. 64in. guar-
anteed picture.
29/6 plus 5/- carriage
and insurance. |

. VCRI139A., 2}in., 32/6
plus 2/6 carriage, etc.

VCR138. 3lin. elec-
trostatic short persis-
tence, suitable for
T.V. and ideal for
*scope work, 37/6 plus
3/6 carriage, etc.
VCRI112. 5in. electrostatic, per-

sistence not known, 15/- each
plus 5/- carriage, etc.

CV996. 6in, electrostatic, per-
sistence not known, 15/~ each
plus 5/- carriage, etc.

CV1140, CVIS90, CV1S46. All

12in. ic long persi
£4/10/~ plus 10/- carriage. i

To advertise our latest
urchase of german-
ium diodes suitable
for crystal sets which
we can offer at the
very low price of 1/9. With cach
we give a free blueprint of a
crystal set to be made from parts
found in any junk box, You
have a youngster friend who will
be thrilled to make this -little
recelver. \
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BE PRE-
PARED

For a cold
winter - by
making our
low cost

T Eleetric
27 yards of special

Blanket.
heater wite and blueprint 20/-.
Alternatively
Construc-

Blueprint only 1/6.
make a Bed Warmer.
tional data 1/6.

STAND OFF
INSULATOR
Vitreous porcelain.

Price 1/- each or
10/~ doz.

UNBREAK-
ABLE GLASS

Is a .parcel of -
toughened glass f:
whi we can (
offer at approxi-

mately a quarter
of its cost. This
glass, as many
readers will know,
can be dropped
and will not break.
In fact it is most
difficult to break and is so usefu.
for dozens of applications in
addition to its original purpose of
protectin
glass in the event of an exploding
Cathode Ray tube.

We offer a parcel of five panels
eacb 10} x 94in. for 7/6, post

CONNECTING WIRE SNIP
P.V.C. insulated 23 s.w.g. copper
wire in 100ft. coils, 2/9 each.
Colours available : Black, Brown,
Red, Orange, Pmk, Yellow, White,
Transparent. 4 .ois for 10/-.

SOMWEAVE
This really
tovely loud-
speaker fab-
1c we offer
at approxi-
mately a
third of to-
day’s cost.
[t is 42in,
wide and
cur price

x 12in, 1/% each.
very suitable for covering plam
wooden cases, for portable radio
amplifiers, etc.

TRANSFORMERS

12 v. 50 amp. output from 200-
240 v A.C. mains.
Primary and secondary separated
by . special screen to prevent
interference, this screen is brought
out to the terminal block, Com-
g;ete in metal case with carrying
ndle, price £4/5/-. olus 5/-
carriage and packing

= ELECTRONIC PRECISION EQUIPMENT LTD.

viewers against ﬂymg {
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This is a 5 valve A.C, superhet
covering the usual long, med-
ium and short wavebands.
It has a particularly fine clear
dial with an extra long
pointer travel.  The latest
type loctal valves are used and
the chassis is complete and
ready to operate. Chassis

size 15in. x 6in. x 6in. Price
£9/19/6 complete with 8in.
Carriage, and in-
H.P.

speaker.
surance 10/-.
£3/7/- deposit.

terms

THE ** WINDSOR * 5

TABLE RADIO CABINET

Dueto a specxal purchase, we are able
to offer this very fine cabinet, size
approx 16 X 16 x 7—walnu
veneered and satin finished. 37/6
carriage and packing 3/6.

Note. This cabinet is the correct onc
for the chassis above.

ANOTHER LAST CHANCE OFFER

Last year we purchased a large
quantity of the Collaro Auto
record changers type RC/511,
3 speed suitable for all types
of records with the latest cry-
stal pick-up but these have
been selling very rapidly and
it may well be that unless
you buy one this month you
will not be able to again,
at this special price. We ur, e
you therefore to order rig
away, the price is 11 gns,
plus 7/6 carriage and in-
surance.

PROFESSIONAL RADIOS
YOU CAN MAKE

s

You will find that the building
of our all-mains radio receivers
is simplicity itself, and the more
you make the Iess time each
takes, everything down to the
last nut and bolt is supplied
and everything fits together in a
professional manner.  When
finished the receiver looks and
plays as well as those being
offered in radio shops at any-
thing between £10 and £14. The one illustrated above we call th-
*¢ Occasional,” in a choice of colours, Ivory or Walnut and the T.R.F.
costs £6/1/6 to make, H.P. terms being £2/1/6 deposit and 10 monthly
payments of 10/6. Constructor’s booklet 1/6, post paid

AAAAANLA

YOLUME CONTROLS

We carry a full range o
standard-size _volume con-
trols from 2K, 1o 2 meg.
Prices are: less swiich,
3/~ : Single pole switch, 4&7:
double pole switch, §/-. e

Yy 02 s2 T4

can also supply midget-type
controls, less switch, 4/-:
single pole switch, 5/9:

double pole switch, 6/6. Each ot these mudget controis has a seriat
number and carries a_12-month guarantee by the makers ; they are
made on the new moulded track principle and really do perform well.

IDEAL GENERAL
PURPOSE RECEIVER
The Elpzeq ‘* Wolse

5 valve A.C./D.C. superhe
has a built-in aerial and is ot
convenient sizeand
weight to carry from room to
room. Powerful reception on
long, medium and shor
waves — handsome wooden
cabinet — illuminated glass
dial, with station names.
A.V.C. and usual refinements.
Size 1lin. X 54in. X 7in
with B.V A, valves, 12 months’ guarantee. Limited quantity omy,

£9/5/- or £3/2/- deposit and balance over 12 months carriage and l

insurance. 5/-.

| Complete with valves,

NEW 12in. T.V. TUBES
A special purchase enables us to
offer some brand new, latest
type 12in. T.V. tubes at the
special price of £ll{lol- each.
Each tube is in original carton and
complete with makers guarantee.
Carriage 10/- extra.

12 CELL ACCUMULATOR
This accumulator can be coupled
up to give 24 v. with all cells
connected in scrics or 12, 6 or 2
volts in series parallel arrange-
ments. They were originally
made for the Admiralty by a
leading manufacture, have never
been filled, and are in excellent
condition. Each is contained in a

wooden crate as illustrated.
Post and insurance 2/6.  Price
27/5.
PLUGS

MODERN
L/ HOLDERS

Each s
fitted with rubber shroud.

For B7G button base and type 2
for BSA. Price 1/4 each. discounts
for quantities.

ALL MAINS CHASSIS
This is the equivalent of a 4-valve
receiver tor it uses three valves
and a metal rectifier. It is all
wired up ready to work oft
A.C. mains, complete with valves.
ganged tuning, dust cored coils.

on metal chassis. Tunes long
and medium wavebands. Large
clear dial. Receives Home

Scrvices, Light programme, Lux-
emburg, etc. Chassis size approx-
mately 9in. x 4in. x 5in.
but (ess
speaker. Obviously not the
last word n receivers, but useful
standby or for workshop, bed-
room or even the greenhouse
where a radio helps to make the
job more pleasant. Few only
left to clear at 49/6 plus 3/6
packing and insurance, Suitable
speaker with matching trans-
lormer. 16/6. Nothing else needed.

PYREX AERIAL
INSULATORS

Idear for aenal
connections
through cabin
wall or through
panels, Consists
of glass dome with
threaded rod and
terminal ends. and
metal fixing flange
Price 2/- eacl
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MULTIMETER KIT

This month our snip is possibly
of most interest to newcomers
to the art—it is all the essential
parts for constructing a sensitive
multimeter, The kit comprises
2in, moving coil meter, scale
(calibrated volts—milli amps—
ohms) close tolerance resistors,
wire for shunts, terminals and
full instructions. Limited quan-
tity only so order at once. Price
only 10/- complete.

TRUVOX 12in.P. M.
SPEAKER, Type No. BXII.
Brand new in original cartons.

£3 plus 2/6 postage and insurance. |

AMERICAN POWER PACK.

Built to_operate H.R.O. receiver
from British mains.. Give
80-100 mjfa. smoothed D.C.
at_200 volts, also 5 volts and
6.3 volts, Totally enclosed in
metal case, An extremely nice
unit, Price £2/17/6, plus 5/-
postage and insurance.

MOVING COI. METER

0-5 mj/a. 2in, flush mounting,
Bakelite cased, can easily be
made into multi-range test meter.
Price 7/6, plus 6d. postage.

HEAVY DUTY SPRINGS

For supporting cathode ray
tubes, etc, 4din., §in, dia.
6d. cach, 5/- dozen.

GRAMOPHONE UNIT

BSR 3-speed motor Type MUI14
with Chancery pick-up and two
crystal heads, one for long
playing and one for ‘normal
| records. £7/7/- plus 3/6 carriage

and insurance.
L.P. RECORD PLAYER
- Made by Decca. Contains

B.S.R. motor and Decca pick-up.
Although we offer this at approxi-
mately half price it carries
same manufacturer’s guarantee
as if the correct price of £9/9/-
were paid. Price £5/5/-, plus
7/6 postage and insurance.

1132 RECEIVER. This
an ll-valve superhet, which
covers 100-124 Mc/s.  Fitted
with extremely nice slow motion
drive, tuning meter and both
RF. and L.F. gain controls.
Complete and unused. 59/6,
plus 7/6 carriage.

COLLARO GRAM MOTOR
AND TURNTABLE
TYPE A.C. 47. A centre drive
spindle with governor control.

67/6, plus 2/6 carriage.

INSTRUMENT TYPE
SOLDERING IRON
This is fitted with a double ele-
ment so that it will not burn
whilst idling. Switch in handle

brings in additional element
whilst soldering. For 24 volt
working. 12/6, plus 1/6 postage.

PORTABLE CABINET
Has the modern look. Ideal for
Tape Recorder or Record Player.
Rexine covered. £3 each.

DRY BATTERY
REACTIVATOR
If you use a personal portable,
this unit will save its cost in a
matter of weeks. Mains operated.
35/- each.

is unused.

MAGNETS FOR
MAGNETRONS

These very powerful heavy
| magnets ve many uses,

in addition to their original
job with a CV.186 or CV.64.
2/6

Price
I postage.

£2/10/-, plus

WAVEGUIDE (A)
The section is used for receiving
and has a silicon crystal mounted
in one arm. Price £1/15/-
complete.

This

PULSE
- TRANSFORMER
Qil-filled and highly

sulated.
Choke

in-

Price 12/6 each.

to match 22/6.

UNCUT CLOCK
CASES

Clock cases, uncut
but veneered and
polished, very suit-
able for mounting
electric or clock-
work  movements,
also meters, baro-
meter, ete. Price
8/6 each, plus 1/~
post.  Please give
an alternative shape
n case stock runs
out.

T.V.ON THE V.H.F. BANDS

The equipment below—which we offer at only a fraction of its original
cost—was built to transmit and receive on the 10 cm. band.
therefore, help readers with their experiments on this band in con-
nection with the proposed new T.V. frequencies.

It may,
All equipment

MAGNETRONS

Precision made for
RADAR type Nos. CV.
186 and CV. 64. n-
used, guaranteed. - Any
not functioning cor-
rectly will be replaced.
Price £7/10/-.  Post
and insurance 10/-.

KLYSTRON-
RHUMBATRON

Type number is CV.43 and
e device is complete with
tuning slug.

Price £3 each.

WAVEGUIDE (B)

is for the transmitter

output side and is tuneable.
Price £1/12/6.

COMPLETE 10 CM
TRANSMITTER
RECEIVERS

Type numbers avail-
able include TR.3548-
TR.3191-TR.3151. All
are priced at £15
each, and contain all
the above items in
addition  _to  blower
motor—I.F, unit—sup-
pressor umnit, etc.

ELECTRONIC PREGISION EQUIPMENT LTD.

EX-ROYAL NAVY SOUND
POWERED TELEPHONE
These require no batteries, and
will go for long periods without
attention. Complete with genera-
tor and sounder which gives a high
pitched note, ecasily heard above
any other noise, Also fitted with
an indicator lamp which in quiet
situations can be used instead
of the sounder, or where several
’phones are used together will
indicate which one is being called,
Size 73in. X 9in. X 7}in, wall
mounting, designed for ships’
use, but equally suitable for home,
office, warehouse, factory, garage,
etc. Price 57/6 each, plus 4/6

carriage.

MILLIBAR
BARO-
METER, 7/6

The heart of a
barometer is a
metal bellows
which will ex-
pand and con-
tract with the varying air pressure.
The aircraft altimeter works on
the same principle, a series of
gears and lever amplifying the
expansion and contraction of the
bellows and so works the pointer.
We can offer the ex-R.AF.
Sensitive Altimeter slightly faulty
but containing the essential bel-
lows, gears, wheels, etc., from
which a good barometer can be
made. Price only 7/6, plus 1/- post.
FULL PICTURE VCR97

We have had a new delivery of
this now-famous electrostatic 6in.
T.V. tube, these are not the
cut-off type, and we guarantee
a full picture, 42/6, carriage and

insurance 5/-.
SPRING

Fully insula-
. ted so is ideal
for mains, terminal point fitted
on bench of workshop or labora-
tory. Also suitable for temporary
hook ups when testing compon-
ents, etc., will save its cost the first
week of use, Price 3/6.

ADJUSTABLE
THERMOSTAT
250 v. heavy
silver contacts
can be ad-(
justed to
operate  be-
tween 70—300 F.  These are
suitable for aquarium heaters,
electric blankets, etc,
1 Amp. Model, 3/6.
2 Amp. Model, 5/6. 5 Amp.
Model, 14/6. Post, etc., 6d. extra.
Don’t be cold this winter, make
an Electric Blanket, blueprint
1/6, post free.

ALUORESLENT
226 CEr >

49 WATT

Complete
kit comprises
Hi-craft 40 watt control unit,
starter lump, lamp holders, clips
and wiring diagram. Price, less
tube, 22/6, plus 1/6 post. With
tube, 30/-, plus 3/6 P.P. Tubes
7/6 each, carr. free, minimum

quantity 6.




OcroBer, 1953 WIRELESS WORLD 89

ELECTRONIC PRECISION EQUIPMENT LTD. e
SUPERIOR 15" TELEVISION

UP TO THE MINUTE T.V.
FOR ONLY £37/10/-.

QOur ‘¢ Superior 15 >’ has proved
very easy, and we are glad to say
that most purchasers have suc-
cessfully completed constructing.
We are having to help a few, but
on the other hand some have
already started on a second for
a friend.
Unfortunately, due to the in-
creased prices that we are having
to pa for certain items, the cost
of components, valves and
Cossor 15in. tube is now £37/10/~
(H.P. deposit now £12/10/-),
plus £1 carriage and insurance.
Nevertheless it is still an ex-
ceptional bargain, for it employs
all the latest features—line fly-
back E.H.T., noise suppression,
N . diode damped mterlace, etc., etc,
This fine walnut cabinet has been A constructor’s envelope giving
‘deslgned to take the ‘‘ Superior full details with blueprints is
but it is equally 'suitable for  available, price 7/6, returnable
otl’:er sets using the standard 15in.  within 14 days if you decide not
tube. Price is £11/10/- (or to make the set.

£3/17/- deposit), carriage £1. Working models can be seen at
Fleet Street, Ruislip and Finsbury
STOP PRESS E2He
guperhol:’t 5&va]‘;re A.C. maull)s,
waveband chassis made by
Beethovcn, chassis size 9}” x NEW ADDRESS FOR CALLERS
74" x 8" with large illuminated We have taken a shop within 5 minutes of
dial. Complete with Mullard FINSBURY PARK STATION. The
valves and Rola speaker, ready address is: 29 STROUD GREEN RD.
to \y,%k, £7/17'6 carr. and .
ins. 7/6.

N3

ELPREQ "READY-MADE TELEVISORS

These are Five Channel Televisors
employing completely tuneable superhet
sound and vision receivers. They have
noise suppression on both sound and
vision and incorporate a special LF.
filter in the aerial circuit. The circuit
is absolutely up to date, and in fact uses
the latest Mullard valves. The 12in
model uses MV 31/74 with the tinted
special daylight viewing face. The 15in.
model uses the Cossor 85K tube.
Price, either model, is £42/10/-, com-
plete ready to ref:eive sound and vision. Illustration of the 12in. table
Carriage and insurance £2 (partly . .

returnable). HP: terms, £14/3/6 model cabinet, price £3/17/6,
deposit. Cabinets:” 12in. (table model), complete with glass.
£3/17/6, carriage, etc., 7/6. 12in.
Console model, £7/17/6, carriage, etc., 10/-. 15in. Console model
£11/10/-, carriage, etc., 15/-. Any cabinet may be purchased by h.p.
Simply send one-third as deposit.

ELECTRONIC PRECISION EQUIPMENT cLtp.

Post orders should be addressed to :—

ELPREQ HOUSE (Ref 2.), HIGH STREET,
WEALDSTONE, MIDDX.

Perional shoppers however must continue to call ar:—

42-46, WINDMILL HILL, RUISLIP, MIDDX."
Phone: RUISLIP 5780 Half-day. Wednesday.

152-153, FLEET STREET, E.C 4.
Phone: CENTRAL 2833. Half-day, Saturday.

29, STROUD GREEN RD., FINSBURY PARK.
Half-dayv. Thursday.
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A complete list of Iliffe Technical Books on Radio and Tele-
vision will be sent free on application to the address below.

RADIO DESIGNER’S HANDBOOK

Edited by F. Langford-Smith, B.sc., B.E., SENIOR MEMBER I.R.E. (U.S.A.), A.M.LE. (AUST.).
4th Edition. A comprehensive reference book, the work of 10 authors and
23 collaborating engineers, containing a vast amount of data in a readily accessible
form. The book is intended especially for those interested in the design and applica-
tion of radio receivers or audio amplifiers. Television, radio transmission and
industrial electronics have been excluded in order to limit the work to a reasonable

oS st 42s. net. By post 43s. 6d.

SOUND RECORDING AND REPRODUCTION

By J. W. Godfrey and S. W. Ames, B.sc., A.M.I.E.E. This book has been written
primarily as an instruction manual for B.B.C. engineering staff but will prove
invaluable to all interested in the theory and practice of disc, magnetic and film
recording. Special reference is made to equipment used by the B.B.C., and a number
of appendices contains a generous amount of reference information not readily

sppilable elgpwhiore. 30s. net. By post 30s. 8d.

ADVANCED THEORY OF WAVEGUIDES

By L. Lewin. Sets out the various methods that have been found successful in
treating waveguide problems—the author selecting for discussion a number of topics
as representative of the field in which the centimetre-wave engineer is now engaged.
Many of these examples are concerned with the rectangular waveguide, but the
reader will be able to apply the general principle to most of the cases encountered

in practice. 30s. net. By post 30s. 7d.

TELEVISION RECEIVING EQUIPMENT

By W. T. Cocking, m.1.e.E. 3rd Edition. Explains the fundamental principles
involved and then describes each stage of the normal television receiver. The text
includes notes on special circuits and gives practical details of receiver design. Other
chapters are devoted to faults and their remedies, servicing of modern sets and the
problems of obtaining selectivity. Mathematical data of particular value to the
designer have been collated and appear in appendices.

18s. net. By post 18s. 8d.

MICROPHONES

By the Staff of the Engineering Trajning Dept., B.B.C. This book, originally written
as a textbook for use in training B.B.C. engineers, has now been made available for
general publication. It first discusses the réquirements for microphones in a broad-
casting studio and sets out the laws. relating to sound waves and their behaviour.
The design and characteristics of various types of microphone are then described,
and full details given of the ribbon, moving-ceil, crystal and condenser instruments
used in B.B.C. studios during recent years. 15s; net. By post 15s. 5d.

Obtainable from all booksellers or by post from :—
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
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EASY

Two New Chassis

From personal experience we can say that these are really
first-class and the reproduction is quite remarkable,
showing a considerable improvement on previous models
which, as is well known, were very good.

MODEL FC38 incorporates many new features :

@ New and Improved Tuning Scale.

@ Magic Eye Tuning Indicator..
@ Controls to lift Bass and Treble Ranges.

Eminently suitable for use with the latest 3-speed gramophone player.

It has 3 wavebands : 16-50 m., [90-S00 m., 1,000-2,000 m.
Flywheel tuning and push-pull output giving 8 watts of audio.
Cash Price £23/13/0 (incl. P.T.)

MODEL RF4l. A highly sensitive 10-valve 4-waveband chassis with
numerous refinements, 12-35, 35-90, 190-550 and 800-2,000 metres.

@ Variable selectivity.

@ Large open slide-rule tuning dial with flywheel action.
@ Cathode Ray Tuning Indicator.

@ Bass and Treble lift controls.

@ 10 watts push-pull audio output.

Cash Price £31/19/8 (incl. P.T.)

Connoisseur ;... cram unirs e
LIGHTWEIGHT PICK-UPS to match, can be supplied
from stock.

Hlustrated lists of any item and details of our EASY TERMS
will be sent upon request.

tion case.
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LEAK

QUALITY
EQUIPMENT

For the Connoisseur

Point-One TL/12

Triple Loop Feedbafk Amglifier

For the highest possible
quality of reproduction
from Pick-up, Radio,
Microphone, Film and
Magnetic Tape. This
amplifier has won world-
wide recognition by its
pre-eminence in per-
formance, reliability and
craftsmanship. As used
by the B.B.C. and many
overseas Broadcasting
Corporations.

Cash Price £28/7/0

12 watt

The New VARI SLOPE Pre-Ampllfler

Gives audibly better
reproduction. No
Chokes to cause mag-
netic hum pick-up. Ex-
tremely low harmonic
and intermodulation
distortion.

Cash Price £12/12/0
For fuller details see maker’s advertisement on p. 85.

TERMS FOR THESE TWO UNITS

£9 deposit with order and 18 monthly inscalments of 40/-,
carriage 10/- extra, payable with deposit.

LEAK V.S. TUNER AND DYNAMIC P.U.
similar terms. All the above available separately.

Passenger

also supplied on

FREE TRIAL OFFER

of

LIGHTNING SHAVES
FORFOURTEEN DAYS
with the

ELECTRIC
DRY SHAVER

This 60-second shaving marvel really does give a cleaner, smoother and
far quicker shave than any other method.
heads are mounted on the exclusive Remington Contour principle,
slightly arched to fit easily into those hard-to-shave spots. Once
you have tried it you will agree there is nothing as good, hence
our offer of 14 DAYS FREE TRIAL upon receipt of 20/- deposit,
which is returned in full if you are not completely satisfied. AC/DC
200/250 v., other voltages available.
Maker’s 12 months guarantee.
CASH PRICE £9/19/0, or 20/- deposit and 8 monthly payments of 24/-.

The extra fong shaving

In superb silk-lined presenta-
Immediate delivery.

We invite you to take advantage of our

SUPP
BE -

LY COMPANY L

LONDON RADIO SUPPLY COMPANY)
—_ Te ephone 54

Balcombe 2 =




for world wide reception

A new long range nine valve
superhet. Six electrically band-
spread ranges in 13, 16,

19-20, 25, 31 & 41 metre bands
M.S.W. and M.W. or M.W.

& L.W., A.C. operation, push-
pull output. Twin speakers.
Large glass dial. 124" scale
length each band. Separate
bass and treble controls.

Turung Indicator. Model 928 Overseas Version.
or Model 928E. European Version.

the ameassapor Viscount

AMBASSADOR RADIO & TELEVISION 3 PRINCESS WORKS . BRIGHOUSE : ENG.

The type 448 transducers are intended for
the measurement of steady and dynamic
pressures and are made in the range: 0-250 to 0-30,000
p.s.i. The Unit comprises a hollow cylinder around
which strain gauge resistance elements are wound.

A J., LANGHAM THOMPSON LTD
Inaddition to the Type 448 we have a wide range of trans-

ducers. Please write for full details. Springland Laboratories
BUSHEY HEATH HERTFORDSHIRE

Phone: B U SHETY HEATH 2411
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For
Selenium Rectifiers

CONSULT

Whether the need is for a single unit or a supply
running into thousands . . . if it’s a Selenium
Rectifier that must fulfil critical requirements and
maintain its characteristics over long periods . . .

the answer is to be found with Electrix.

@ Electrix Rectifiers are characterised
by their cool running and con-
sistent long-life conformity to
stated specification.

@ Manufacturers, Traders and Elec-
tronic Engineers, send us your
specific requirements.

@ Your needs may possibly be met
from ‘“standard ’’ types, or

@ ““To specification > models can be
quickly prepared.

@® Quotations by returm . . . and
deliveries a matter of days only.

@ We welcome export enquiries.

Here are some typical *‘ Standard *’ Types

Output 12/15 Volts D.C. | Ampere. List Price 9/- each.

Output 12/15 Volts D.C. 2.5 Ampere. © 13/6 each.
Output 12/15 Volts D.C. 4 Ampere. . 22/6 each.
Output 12/15 Volts D.C. 6 Ampere. 5 35/- each.

Trade Supplied

@ Heavy duty rectifiers with say
230/250 volts A.C. input and 220
Volts D.C. output a speciality.

@ We use only freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever.

HOUSEHOLD ELECTRIX LTD

47-49 High Street, Kingston - on - Thames
Telephone: KINgston 4585

WIRELESS
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WE PAY TOP PRICES

AMERICAN SURPLUS
ELECTRONIC EQUIPMENT
Any Quantity or Condition

LOOK AT THESE EXAMPLES

for equipment in good condition

SCR291, complete ... £350
Receiver R54/APR4 with all tuning

UM S g Y e - o e ieie e
Transmitter ET4336 ..................
Receiver BC348 (R model only)
Frequency Meter TS/175
TX/RX RTI18/ARCI
Test Set TSI3
Valves 723A/B  ....coovvvieniiiiiinnns

We pay similar Remarkable Prices for
RECEIVERS. APRI, R89B/ARNS, RS/
ARN7, BC342, BC312, BCI147,R65/APNS.
TRANSMITTERS. ARTI3, BCé640,
BC610, BC1149.
TRANS/RECEIVERS.
ARC3.
INDICATORS. ID6B/APN4, R65/APNSY,
BCII51, BCII52, BCII59, I-81A, 1-82A,
MC412.

TEST SETS. Any unit with prefix “TS.”
1-100, IEI9, BC638.
MODULATORS.
MDS5C/APS3.
SYNCHRONISER. BCI148.
POWER UNITS. RA34, RA42, RA8S,
RA90, PEI58, MG149, PE98, DM28.
SCANNING UNIT. BC94D.
TUNING UNITS. TNI, TN2, TN3,
TNI6, TNI7, TNI8, TNI9, TN54, TUS,
TU6, TUS8, TUIO, TUS7, TUS8, TUS59.
CONTROL GEAR. BCII50, JBYI,
JB95, JB98, JB102, PN3I, PN32.
ANTENNA EQUIPMENT. BC223A,
RC94, AT4.

VALVES. 723A/B.

And almost every American made
unit even if not mentioned above.
Phone us immediately, transfer charge.

Deal with the firm that has been
established for twenty-five years and
which is by far the largest buyer of
Ham Equipment.

ALTHAM RADIO CO.

JERSEY HOUSE, JERSEY ST.

MANCHESTER 4
Tel.: Central 7834/5/6

£135
£110
£25
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TCS, SCR522,

BCI109I, BCl142,



THE REPORTER

the only portable tape recorder that

BUSINESS MEN * FRESS AND RADIO REPORTERS
FILM RECORDING ENGINEERS * SPORTS WRITERS
MINING ENGINEERS * SURVEYORS * NATURALISTS

can use literally anywhere

BOOSEY . AND HAWKES LIMITED,

SONOROUS  WORKS,

OCTOBER, 1953

THE BOOSEY AND HAWKES

REPORTER

THE “GO ANYWHERE” TAPE RECORDER

Rome’s 125 volts, Boston’s 60
cycles or Bombay’s Direct Current
Supplies are no problem to the
REPORTER, thanks to its
powerful spring motor and
dry-battery amplifier.

And because of these attractive
features, coupled with its small size
and weight (only 12 1b.), the
REPORTER can be used when
actually travelling between these

places by aircraft, sea or train.

EDGWARE, MIDDLESEX

HANNEY of BATH offers

FOUR IMPORTANT BOOKS

The SOUNDMASTER

(by the designer of the Viewmaster)
SOUNDMASTER CONSTRUCTORS ENVE-

Sound Reproduction

By G.
Enlarged and Revised Tiurd Edition

LOUDSPEAKERS
)y G. A. Briggs

A. Briggs 3rd Edluon. 9th Im-

pression. 88 Pages.

Now 368 Pages, with many new chapters, 36 illustrations. 7/6
and 315 ﬂlus(ranons, 175 of them new ones. (plus 3d. for postage).

LOPE each.. - 6 6
W.B. COMPONENTS LIST
W.B.20| Amplifier chassis incl. v/holders.................. £1 15 0
W.B.202 Power Unit chassis with v/holders ... EL I 6
W.B.203 Brackets, Pillars, Screens.......... " 2
W.B.204 Mains transformer.. £3°070 6
W.B.205 Smoothing choke. 9 6
W.B.206 Output transformer 12 0
W.B.207 Bias rejector coil.. 6 0
HF.610 Loudspeaker (plus I3/ PT. ). £ 17 6
Cabinet ... . £6 0 0
COLLARO 3 recorder motors (1 anticloc

(1 anticlock special)... £5 15 0
RADIO RESISTOR CO. R

tiometers {List value £2/12/6)... ... £2. 7 6
T.C.C. Condenser Pack (List value £4/I3/6) ... £4 3 0
WEARITE ¢
| pair ** Red Seal '" heads (Low ~ mp) sasaneo b eeed | E4N4N (O
| Headlift transformer type 9 £1 10 0
| Oscillator coil type 579.. 7 6
| Treble boost inductor type 647, £ 5 0

List Value.. £7 &6 6
Price for complete set.. ... £71 0 O
BULGIN Swutches, Fuse holders, Knobs, signal

lamps, Jacks, sockets, €tC................. . LIST £310 ©
N.S.F. 1-SM20 amphﬁer switch, £1/1f-; |- SN2| Tape

desk »witch, 7/= ; 1-SM22 Tape desk swmch 7/6... £1 15 6
BRENELL ENGINEERING Tape Desk Kit ( nas-

sembled) . LEI3 13 0

Send 6d. in stamps for our General List, which contains details
of Components for Viewmaster, Teleking, Magnaview, Super.
Visor, Lynx, Williamson Amplifier, etc., etc. Please add postage
to all orders under £2

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH. Tel. 381l

Each section packed with instructive advice
and up-to-the-minute information.

1 7/6 (plus 1/~ for postage)
A few copies available in red leather,
to match previous De Luxe editions,
at 25/~ (plus 1/- for postage).

Sold by leading Radio Dealers and Booksellers.
Published by
WHARFEDALE Wireless Works
Bradford Road Idle, Bradford, Yorkshire

Phone : Idle 1235/6 (2 lines)
'Grams : Wharfdel, Idle, Bradford.

AMPLIFIERS By
G.A.Briggs&@H, H.Garner
Fine art paper. Bound full
rexine. 216 pages. 174
illus. 15/6 (plus 6d. post).
De Luxe edit. 21/~ (plus
9d. post).

PIANOS, PIANISTS

& SONICS
By G. A. Briggs
192 gages. 162 illus.
10/6 (plus 6d. for postage).

Power Supply Units

Facilities

Special Electronic Equipment
Electro-mechanical Mechanisms
Design, D.0. and Workshop

HARVEY ELECTRONICS LIMITED

273, FARNBOROUGH RD., FARNBOROUGH, HANTS.
Telephone : FARNBOROUGH 1120
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Lonnoissenr
3-speed MOTOR <5

Test this new motor at your earliest opportunity.
You will find it possesses all the qualities you have been looking for !

12in. turntable, 33§, 45 and 78 r.p.m. Synchronous motor, virtually
vibrationless.

Suitable for standard, transcription and microgroove recordings
Input voltages : 200-250 A.C. 50 cycles. 11D volts 60 cycles to order

AUSTRALIA : J. H. Magrath & Co. Pty. Ltd,, 208

I i Little Lonsdale 5treet, Melbourne.
CANADA : The Astral Electric Co. Ltd., 44 Danforth
Road, Toronto 13, Ontario.
3 Heud Pch.“P NEW ZEALAND : Turnbuli & Jones Ltd. Head
Office : 12/14 Courtenay Place, Wellington.
HONG KONG : The Radio People Ltd., 3] Nath
The CONNOISSEUR SUPER LIGHTWEIGHT PICK-UP Rosd, Hong Kong. 0 -

Extremely low mass at needle point (4/5 m.g. only), allowing for
reduction in downward pressure to 8/10 grams for standard
recordings, and 4/6 grams for microgroove recordings. L] L4 [

PRICE (without Pik-up)
£16.10.0 Plus £5.7.3 tax

OVERSEAS AGENTS

S. AFRICA : W. L. Procter (Pty.) Ltd., 63 Strand
Street, Cape Town.

PRICES with one Head, £4/10/, plus £1/9/3 tax. . (ENGINEERS) LTD. ,
Extra Heads, each £2/10/-, plus 16/3 tax. WELL GREEN LANE, BRIGHOUSE, YORKSHIRE
Spare Armature System with sapphire, 10/3, plus 3/4 tax. Telephone : HALIFAX 69169 )

ATELE-VIEWER” | | 759\

5 CHANNEL TELEVISOR

A Design ot a Complete 12 in. or 9 in.
SUPERHET T/Vv RECEIVER FOR THE HOME CONSTRUCTOR

This receiver has been developed after most careful research and affords a high
standard of Television entertainment by producing a picture of really outstanding
quality. )
We confidently believe that not only have we achieved a T.V. Receiver that
surpasses in efficiency any other designed for the home constructor, but that
successful construction, even by the most inexperienced, is assured by the step
by step wiring detail and diagrams provided, and at about half the cost of the
nearest comparable commercial receiver.
Here are some of the features which combine to make this such a fine receiver :
@ The Superhet clrcuit easily tuned to any of the five channels, i.e.
LORNDON. 3%_TTON“EOLDFIELD. HOLM‘E MOSS, WENVO? :nd . . -
KIRK-O-SH! S e extreme ease of tuning is accomplished We are able to i
by the provision of pre-aligned I.F.T’s. J This complete TELE-
Y 2 o 4 ) tolof{egaafanions VISOR, including all Valves can be

@ A lifelike, almost stereoscople, picture quality made possible by the manufacturer’snew built for only
(Plus cost o/C.RT.)£28-] 6-4

following factors : and unused 12in. C.R.T
a. Excellent band width of |.F, circuits. to purchasers of thisT.V
b. A really efficient video amplifier. atthe specially re- £12/19/6
¢. C.R.T. Grid modulated from low impedance source. duced price of
d. High E.H.T. voltage (approx. (0 kV.).

The picture brilliance is also much above the average and enables As no hire purchase terms are available the receiver can be bough
comfortable viewing with normal room lighting or daylight. in five separate stages (practical diagrams and circuits are provided for

@ FIRM picture “HOLD " circuits (Frame-Line) ensure a steady each stage) thus enabling hire purchase interest rates to be avoided.
picture, free from bounce or flicker even under the most adverse The complete set of ASSEMBLY INSTRUCTIONS is now available,
conditions met with in ‘‘ fringe ** areas and excellent ** Interlace ” price 5/-. The instructions include really detailed PRACTICAL LAY-
ensures the absence of ** liney effect.” OUTS, WIRING DATA AND COMPONENT PRICE LIST.

[ ] Nega_iive feedback s u_sed in t_he audio frequency circuits which ALL COMPONENTS ARE AVAILABLE - FOR  INDIVIDUAL
e A et o (i Qualiaggeats PURCHASE. A CABINET WILL ALSO BE AVAILABLE.

@ Entire receiver built on two chassis units, each measuring l44in. x

.6%in, x 3fin.
@ Rigid C.R.T. mounting enables entire receiver to be safely handled STER N RAD I 0 LTD-

with tube in position,

@ All-pre-set controls are mounted on side of chassls enabling all ad- 1 09 & 1 1 5, FLEET STREET’ E_C_4

ustments to be carried out whilst facing the C.R. Tube. Tel.: CENTRAL 5ti2-3-4
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TRUVOX

S P As You
EUUIPMENT

Profitable P.A. business is built upon a reputatidn for reliability which can
only be based on the dependability of your equipment. That is why it pays
to use only TRUVOX, the reproducers that have had reliability built into
them for a quarter of a century.

TRUVYOX PRESSURE
TYPE DRIVING UNITS

Senior and Junior models have a power handling
capacity of 5 and 10 watts respectively and
provide a substantially linear response from 175
to 10,000 c.p.s.
with built-in tropicalised multi-ratlo transformer

The Senior model is available

TRUVOX REFLEX
SPEAKERS

Senior models give a substantially linear response
from 250 to 8,000 c.p.s. with a peak handling
capacity of 8 to |0 watts whilst Junior models

range from 350 to 8,000 c.p.s. with 6 to 8 watts

a noteworthy feature much appreciated by sound peak handling capacity. Either can be supplied

with built-in cransformer. Completely weather-
proofed and designed to withstand prolonged
exposure and vibration.

engineers.

For Full Details Write to:

FERRY WORKS, SUMMER

'Phone : Emberbrook 3402-6.

ROLA CELESTION LTD.,

ROAD, THAMES DITTON, SURREY

| 6. WHITAKER & SON

Manufacturers of

LEATHERCLOTH COVERED CASES

' of all descriptions :—

GRAMOPHONE PLAYERS
RECORD STORAGE CABINETS
l RECORD CARRYING CASES ETC.

Send for details ond prices.
5-6A, Lorrimore
Walworth, S.E.17.

’ PORTABLE TAPE RECORDERS

@ & |2 wave cveryrHivG

10 WATTS PUSH-PULL HIGH FIDELITY AMPLIFIER
3 INPUTS. CRYSTAL & M/C. MICS. & CRAM.

3 TAPE SPEEDS: 3%. 7‘/2 & |5 INCHES PER SECOND
2 TRACKS PER TAPE - 2 Hzs. RECORDING
2 SEPARATE INPUT CONTROLS ror wumc
COMPLETELY AUTOMATIC ERASE (eecrmonc)
DETACHABLE SPEAKER UNIT woorw
FAST REWIND & FORWARD WIND
MONITORED & DIRECT  INPUTS ]
VERY COMPACT wooer 0 15%x 107x 7%” !

Buildings, Olney

Phone :

Road,
ROD : 3730

SOUND ENGINEERS 10 (EEevers—wen] THE_FILM_INDUSTRY
LeeRaser

SEND
'STAMP
FOR FULLY
ILLUSTRATED
BROCHURE

THE ORIGINAL
| ULTRA RAPID
[AE’E PEMAGNETlZER
MODEL B
“°£°EL 1 (as illustrated)
MonEL‘lz5 MODEL C Enq::ld:
£66-10-0 {for large professional spools) Invited.

—id  Demonstrations from:—

ASSOCIATED CINE EQUIPMENTS LTD.

353, BEXLEY ROAD, ERITH, KENT,. Phone : Erith 2543.

LEEVERS-RICH EQUIPMENT LTD,,

37, WARDOUR STREET, LONDON, W.i. GER. 4502,
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THE NEW

MARK

cheaper
radio listening

‘This new Ever Ready Battery, com-
bining a 90 volt high tension unit and
a 1.5v low tension section, has been
designed for use with the latest Ever
Ready low consumption valves, type
DK96, DF96, DAF9% and DL96,
which use only half the filament
current (25mA) of the older series
valves (50mA).

A balanced service life of 300 hours is
obtained when the high tension cur-
rent is 10.5 mA at 90 volts and the
low tension current 125 mA at 1.4
volts; the respective cut-off voltages
being 40v and 1.0v.

The maximum battery dimensions
are 743" X 33" X4” and the weight is
51bs. 10 0z. Price 16/-.

BATTERY PLUG

The new Ever Ready plastic
4 pin battery plug has been
specially designed to ensure
correct and easy battery con-~
nections. Plugs are fitted with
four staggered metal pins,
also fourcoloured wires 18" in
length, Price Z[- complete.
Suitable for use with BSS.
1766-1951

EVER READY DRY BATTERIES FOR RADIOS
TORCHES - HEARING AIDS - CYCLE LAMPS

974

WHY IT'S BEST TO
B“Y YOUR

o I'"-F I EQUIPMENT 2

from

K 7174) /

285, CAMBERWELL ROAD, S.E.5

Telephone: RODney 4988

Hours: 9.30-6.0 p.m. Including Saturdays

HIRE PURCHASE TERMS ARRANGED, EXPORT ORDERS

ACCEPTED, TECHNICIANS WHO WILL INSTALL OUR
EQUIPMENT IN YOUR HOME TO THE BEST ACOUSTICAL

ADVANTAGE.

[l CABINETS to house all

Special upright model

AMPLIFIERS
Leak T 12and TC ......
Sound Sales and TC
Sound Sales Senior
Q.U.A.D.and TC ...
Rogers Baby De Luxe

™

~

~
—_0O0OA NNOOOOO

Rogers Williamson ............. - £29
Sound Sales A-Z £17
Chapman$.4 ... £16
Rogers ........ £24 |
Leak V/S £36

Armstrong 8 Recel
Q.U.A.D. Pre-set.

LO
Wharfedale Super 5 and 8.
Wharfedale W 12 C/s
Wharfedale Super 12 CS/AL
Wharfedale W 15 C/S
Wharfedale Golden 10in,
Wharfedale 3 Speaker Corner Assembly
Goodmans Axiom |01, o
Goodmans Axiom 102 ..
Goodmans Axiom 150 M
Goodmans Audiom 60...
Barker Duode .....
Sound Sales P.l. in Cab a0
Voigt Corner Cabinet.................ociiimiiiiiiinianianns £47 0
Lowther Voigt PM 2 Unit ..o ;.
Tannoy !5in. Dual Concen
Tannoy [2in. Dual ....
FICKUPS AND A C
Decca XMS with new type H Hi-Fi Head..
Connoisseur P/U with head.. oo
Extra heads ..
Connoisseur 3-speed Mo
Garrard 75a ess head .
Garrard 80, less head
Garrard 20l B ......
Garrard T. 3 speed ......
Collaro Studio type O or P,
TAPE RECORD

™
»
o
b

L £24 15

Grundig . =
Grundig Console
Woearite Tape Deck
Truvox Tape Desk ..
Television by leading manufacturers

|12in. Models from 57 Gn:

15in. and 17in. from 75 Gns.

types of High Fidelity Equip-
ment. Prices from 5 gns.
Model illustrated, £29/10/-.

to
house Leak Equipment size
36in. x 20in. x |7in., £24/10/-.

COOOC ONOWOWWWW OO0O0OCCUNAN=0WOOOW 0O0W—=00 000000
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MAINS

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSMéE3 (Midget). Output250-0-250v. 60 mfa., 6.3 v. at 3 amps.,

S BVANA 132 20200 DS N TR ESREEE o - - s BT S saiie s o e oo acle ST+ 16/3
HS63, Output 250-0-250 v, 60 m/a., 6.3 v. at 3 amps., 5 v. at

2 amps . 16/6

16/6

HS2, 250-0-250 v. 80 m/a. 19/~

19/-. 1530, 300-0-300 v. 80 m/a. 19/-
21/-, MSTS5. 275-0-275 v. 100

HS$3, 350-0-350 v. 80 mfa-
HS$2X, 250-0-250 v. m[a

T e o o 2/-
HS30X, 300-0-300 v. 100 mfa., 21/
(G vy g T o s SN e 8 . Sl o« 0 o s w0 oo limeiiiang » - + 20/-
€ Fully Shrouded.
FSMé63 (Midget). Output 250-0-250 v, 60 m/a,, 6.3 v. at 3 amps.,
5 %% BOMIESy | e oot oo SO OO P 16/9
Output
FS2, 250-0-250 v. 80 m/a. oo 21/~
FS30, 300-0-300 v. 80 m/a., 3 b 5 mfa 21/
FS2X, 250-0-250 v. 100 m/fa., 23/-. FS75. 275-0-275 v.
A e e ), R X R Y 23/
FS3‘/7X 300-0-300 v. 100 m/a., 23/-. FS3X. 350-0-350 v. 100 -
.......................................................................... 23f-
All the above have 6.3 4-0 v. 2t 4 amps., 5-4-0 v. at 2 amps. g
FS43. Output 425-0-425 v, 200 m/a., 6. 3v. 4 amps., C.T. 6.3 v.
4 amps., C.T. 5 v. 3 amps, Fully shrouded ........c..c.ceeeiene 47/6
FS50. Output 450-0-450 v. 250 mfa., 6.3 v. 2 amps . C.T.63v.
4 amps., C.T. 5 v. 3 amps. Fully ET O 67/6
F30X. Output 300-0-300 v. 80 m/a., 6.3 v. 7 amps., 5 v. 2 amps.
Framed. Flyingleads .........cccoiiiiiiiiiiiiiiiiiiiiiiiiiiniinn, 29/~
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps.,
4 v.3 amps., 0-2-6.3 v. 2 amps. Fully shrouded .................. 65/~
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v.
3 amps., 5 v. 3 amps. Fully shrouded. ......................... v 44—
FS43X. Output 425-0-425 v, 250 m/a., 6.3 v. 6 amps., 6.3 v.
6 amps., 5 v. 3 amps.- Fully shrouded. 63/6

HSé. Output 250- 0 250 v. 100 m/a., 6.3 v. 6 amps.
3 amps. For recelver R1355. Half shrouded
HS150. Output 350-0-350 v. 150 mfa,, 6 3

3 amps, Half shrouded. .... 27/9
F36. Output 250-0-250 v, 10 ., 6.3 v. oy LT o

3 amps, Fully shrouded. .....c.cccoiiiiiiiiiiiiniiiiiiiinie, 29/6
FS$S120. Output 350-0-350 v. 120 mfa., 6.3 v. 2 amps., C.T.6.3. v

2 amps., C.T. 5 v. 3 amps. Fully Shrouded .........oooveveernn. 29/9
FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at

3 amps. Fully shrouded 28/6
PRI/1. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps.. 21/-

FS150. 350-0-350 v, 150 m/a., 6.3 v. 4amps.,S5v. 3 amps ......... 3176
FS150X. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps.,

C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded... 31/6
The above have inputs of 200/250 v.

OUTPUT TRANSFORMERS

MOPI. Ratios, 26, 46, 56, 66, 90, 120-1 50 m/a. max. current,
C.T. for Q.P.P, Class B, etc. Secondary 2/4 ohms. Top panel

and clamped, each ..... 5/6
OPI0. 10/15 watts output. a 17/9
OP30. 30 watts output, 20 ratios on Full and Half Primary. 25/9
Williamson’s O.P. Transformer to Author’s specificat; £4/4/-
Chokes for Williamson’s Amplifier. 30 H. at 20 m/a 46/6

[OVH Sra )5 05 /8 oneri e e « « oy sali o « - » oo o FRlalaaTEs o0 S TERINE 32/~

FILAMENT TRANSFORMERS
All 200/250 v. Input.
F4. 4v. @ 2 amps., 7[6. F6. 6.3 v. @ 2 amps... 7/6
F6X. 6.3 v. @ 0.3 amps., 5/6. FI2X. 12v. @ | amp. 8/~
FUS. 0-2-4-5-6.3 v. @ 2 amps., 10/-. FI2. 12.6 v. tapp

@ 3 amps. 16/6
F24. 24 v, tapped 12 v. @ 3 amps., .. 236
F29. 0-2-4-5-6.3 v. @ 4 amps., 18/9. F b -6.3v. @ 3 amps  17/6
FU24. 0-12-24v. @ ) amp.  cooeeivniiiniiniiiiineciiiiriiaeiiiiiaene 17/6
FS. 6.3v.@ |0 amps.or5v. @ 10 amps., or 12.6 v. @ 5 amps.,

ORIV S @S A MIPS R . oL e e o - e S s B - g 34/~

F6/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps, each, giving
by suitable series and parallel connections up to 6.3 v. @
QOJAMPS. [ELc- - -zt - ~oon e ssasisiaaiasiss snnelssiss a8l o o sales oo i BSBEIEER Si/6

Quotations, etc.—stamped addressed envelope, please.
C.W.O. (add 1/6 in £ for carriage).

Export enqulries invited.

ASHWORTH (Dept. WW),

H.

676, Gt. Horton Road, Bradford, Yorks.

} SCALAMP
{ ELECTROSTATIC
! VOLTMETER

This instrument intro-
duces a completely new
, conception of electrostatic

; voltmeter. It is compact,
“pertable and robust, and does not

Cat. No.
W.W. 11310 : require critical levelling or special
1 mounting. The movement has
DIRECT READING. | 3 taut suspension, is critically
ZERO CURRENT ! damped, and readings can be
DRAIN. ; taken with rapidity and ease.
THREE SECONDS ! Three models are available:
PERIOD. |  Cat. No. w'w'klvl?xsc o
] I=5 L DG,
L‘?:;‘gh‘omklﬁgliosn : Cat. No. W.W. 11309 —
-10 kV A, .C.
;R:(O;ll;i :::;ERY' : Cat. No. %V\:I I 13 2
s -18 k .C. and
AND-HAIRLINE ! 3 &L
INDICATOR. : 5 =12 kV A.C. R.M.S,

Please write for illustrated leaflet.

-
SCIENTIFIC {3) [2 INSTRUMENTS

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE

s PRATTS RADIO memmm—m—
1070 Harrow Road, London, N.W.10

(Nr. Scrubs Lane) Tel.: LADbroke 1734

AMPLIFIERS

College general-purpose untta. MODEL
AC10E, 4 valve, 10 watts. Neg. feedback,
10/718 MODEL ACIS8E, 6 valve,
18§ watt P/P output. Feedback over
3 stages, £15/15/-. MODEL AC32E,
32 watts P/P output. Feedback over
3 s!.:»gea, £18118/- MODEL UI10E,
for D.C./A.C. mains, § valve P/P output.
Feedbmk over 3 atages, £12/19/6.
N v :lh;onrehﬁgHPLE;E W{IITH sggi% and:
£ me dles. ey have a ATE:
MODEL AC10E 510/7/3. microphone stage, SEPARATE mike
and gram. Inputs allowing MIXING of speech and music. [Input voitages average .003
mike and .3 gram. Outputs match 3, 8 or 15 ohm speakers. MODEL Q9C, 6-valve upit
with Bass and Treble controls. PP om.put of 9 watts. This amplifier incorporates an
18 section Q/Trans(r., variable feedback from zero to 25 db. Qutput imped. 3.8 to 230.
Complete chassis, £13!19[6 MODEL Q4C, 4 valve 4 watt unit Bass and Treble controls.
Variable feedback, OfImp. 3 to 16 ohm. Chassis complete, £8/15/-. Complete range

of accessories available. Send stamp for lists. AD amplifiers are ready for use.

POLYTHENE
H. F. EQUIPMENT

(AMBYTHENE BRAND)

COIL. FORMERS
CHOKES
STAND-OFFS
FEED-THROUGHS

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT.
(RAVensbourne 5531)

All export enquires to

ANTEX LTD., 3, TOWER HILL, LONDON, E.C3
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RADIO

900 types
of Receiving and

. HALL ELECTRIC LTD
" Haltron House, 49-55 Lisson Grove,
London, N.W.1.

“Tel.: Ambassador 104! (5 lines) Cables: Hallectric, London

Transmitting Radio
Tubes available ex stock.

TAPE RECORDING de luxe
T,HE NEW

TAPE RECORDER

The. New Soundmaster is a worthy successor to the
Baird Tape Recorder. Housed in a strikingly attrac-
tive case, it incorporates the following proved features:

® frequency response 50—10,000 c.p.s.
@ noise level 40 db down'
(' power output 4 watts
@® power consumption 120 watts max.
® power supply 100/250 V.A.C.50c.p.s.
. . ® tape speed 74" per second
Cgrriploir NN SEToa; [ ] pl:yin: time 32 r:inutes (each track)
coil microphone and tape ® rewind time 45 seconds
65 ns ® magnetic tape E.M.I.H60B or Scotch Boy
' g o ® bias frequency 50 Kcs.

BAIRD TELEVISION LTD., LANCELOT ROAD, WEMBLEY, MIDDLESEX.
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Wholesale Enquiries :—

CYRIL FRENCH HOLDINGS LTD., Hampton Wick, Middlesex. KIN. 2240

OCTOBER, 1953

The McMurdo X3/UA crystal holder is a dual purpose
quartz crystal socket designed to take either 10X or 10XJ
service type crystals. It is made of nylon loaded bakelite
and fitted with the well known McMurdo Valveholder

contacts ensuring a remarkably
low and stable contact

resistance.

Manufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. ASHTEAD 340!

ONSOLES

For Major Film Mixer
Suites to Individual
requirements.

“VIEWMASTER
CONSOLES

AS SHOWN

Beautifully designed and
finished in Walnut, Qak,
Mahogany and Teak, to
customers’ requirements.

Standard “VIEWMASTER'® model as shown £13.0.0

With Full Length Doors e ... £14.0.0

Universal Model for all 16" tubes now in preparation.
Carriage and Packing 15/~ extra.

Fitted with shelf for easy mounting.

dimensions can be altered to suit personal requirements.

Individual and Trade Enquiries to

H. ASHDOWN

CABINET MAKER

98 HERTFORD ROAD. ZE’DMONTON, N.9

Phone: TOT. 26.

These are NOT mass produced and .

0 B AR

THE WORLD'S GREATEST BOOKSHOP

*® FOR BOOKSH»

All new Books available on day of publication.
Secondhand and rare Books on every subject.
Stock of over three million volumes.

Subscriptions taken for magagzines.

Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Muste.

119-125 CHARING CROSS ROAD, LONDON, W.C2
Gerrard 5660 (16 lines) Yy Open 9-6 (Thurs. 9-7)
Nearest Station: Tottenham Court Road

BTG ] A I RFAE R

@ RELAYS &
AND
oy« KEY SWITCHES

LARGEST EX-GOVT. STOCK
IN GT. BRITAIN

Types 600-3000 Relays—Siemens High Speed
Also A.C: 400 volts 50 cycles

Uniselector Switches, Telephone Switch-Boards, Telephone Components,
Plugs, Jacks, Handsets—Government Contractors.

JACK DAVIS (RELAYS) LTD. @ept. wo
36 PERCY STREET, LONDON, W.I

Phones : MUSeum 7960, LANgham 4821

I

AR
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Into a small space is tele-
scoped all the refinements
needed by the laboratory
technician plus the rugged-
ness asked for by the service
engineer.

Note the features of this
new, miniaturised, light-
weight  Oscilloscope and
write for details NOW.

Model 2300 Miniaturised
Cathode Ray Oscilloscope.

Manufactured by

Sole Distributors :

101

"TELE SCOPE D~

Y 22" effective screen diameter:
% Direct-coupled X and Y am-

plifiers.
% D.C. to 3 Me/s frequency
' response.
% 50 mVolts/cm deflection
‘sensitivity.

% 5c¢/s to 50 Ke/s time-base with
a trace expansion control
from zero to 15”.

% Automatic synchronisation.
Y Instantaneous shifts.

* Size: 7}" x 43" x 71",

Y Weight: 61 lbs.

INDUSTRIAL ELECTRBRONICS

G. A. STANLEY PALMER, A.R.Ae.S., MAXWELL HOUSE, ARUNDEL ST.
STRAND, LONDON, W.C.2. Tem. Bar 1610.

NOW FREE OF PURCHASE TAX!
OMNI-DIRECTIONAL 3-Speaker System

WI5/CS SUPER 8/CS SUPER S
Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 c/s

The bass speaker is the W.15/CS with a fundemental resonance below 30 C/S ;
the middle speaker is the Super 8/CS ; and the third spzaker is the Super 5
with response well maintained to 16,000 .C/S. The crossover unit is a }
section type, with crossover frequencies of 800 and 5,000 C/S. A Volume
Control is now fitted to the middle and top speakers which also face upwards
to avoid undue directional effects.

DEMONSTRATION—The jfollowing Radio Retailers are equipped to give
demonstrations of the Wharfedale Three-Speaker System .—

City Sale & Exchange Ltd., 93/4, Fleet Street, London, E.C.4. Tel : Central 9391
Classic Electrical Co. Ltd., 364, Lower Addiscombe Road, Croydon, Surrey.
Tel : Addiscombe 6061

Holley's Radio Stores, 285, Camberwell Road, London, S.E.5. Tel : Rodney 4988
Jewkes & Co., 293, Broad Street, Birmingham, |. Tel : Midland 4829
C. Miisom & Son, North Gate, Bath, Tel : Bath 5675
Webb's Radio, 14, Soho Street, Oxford Street, London. W.I. Tel : Gerrard 2089
John W. Gray Ltd., 82, Westborough, Scarborough. Tel : Scarborough 707
R. Barker & Co. Ltd., 6, Albion Place, Leeds. Tel : Leeds 22086

Wharfedale

WIRELESS WORKS
BRADFORD ROAD : IDLE - BRADFORD - YORKS
Phone : Idle 1235/6 (2-lines). Grams : Wharfdel, ldle, Bradford.

NEW PRICES
W.15/CS sand-filled Enclosure £47 0
Treble Assembly .......... £16 10
HS/CR3 Crossover withV.C.’s  £8 10

£72. 0

olooo

Other m.dels which can now be supplied
FREE OF TAX are :—

Factory Bronze, 135/-, Factory Golden, 175/-.
Factory W.I12, 277/6 W.12, 185/-, W, I2/CS 195/-.
Super IZ/CS/AL 320/-. W12 Reﬂex. £22/I2
School Baffle, £10. W.M.8 Wall Mountmg
Cabinet, £7/14/-. Essex Grey, £6/17/6.
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Full particulars of the
G.E.C. range of
Selenium Rectifiers are
available on application
to your nearest G.E.C.
Branch, ES. & V.
Department, Magnet
House, Kingsway,
London, W.C.2, or the
address below—

LOW FIRST COST

HIGH EFFICIENCY

WiIRELESS WORLD

£ sl

MAXIMUM STABILITY

NO MAINTENANCE

EY

SELENIUM
RECTIFIERS

LONG LIFE

CO0L RUNNING

SALFORD ELECTRICAL INSTRUMENTS LTD- SALFORD 3+ LANCS

A SUBSIDIARY OF THE

GENERAL

ELECTRIC CO. LTD. OF ENGLAND

12" speakers NOW TAX FREE!

Take your pick from these luxury units :
GOODMANS
Axiom 150 Mark [I
£3.5.6 } & £1 monthly
with order for 8 months
Cash price €10.5.6

Audiom 60
£2126 } & £1 monthly

with order for 7 months
Cash price £8,12.6

W.B.
S 12135

£3.2.6 } & €1 monthly

with order for 7 months
Cash price £9.2.6

12in. Dual Concentric
£7.11.0 & £1.8.9 mthly
with order | for 12 months
Cash price £22.11,0

WHARFEDALE
W 12 WI12/CS/AL
£3'5' & £1 monthly & £] monthly
with ordg' for 7 months Eéﬂl,gég for 12 months

Cash price £9.5.0 Cash price £16.0.0
Descriptive leaflets of any or above units free on request.
SRRCLE LR RO TR RO e O P DEP R LT CTCPREL PP PRCEREPEEPEY

EASY PAYMENT ORDER BLANK
To : Frith Radiocraft, Ltd., Leicester

Please supply
for which [ enclose £

Deposit and agree to pay

y further monthly payments of £ commencing on the first
S day of next month.

o Slgned (usual signature).........,.ccoeveniirnrieviieinsnnsnes
C

= Name in full (CAPITALSY ...coniiiriiiiiiiiiniiierai i a s sreasn e

AdAress...oiuveieniemeninsiesirisanes

wrunmsenna €5 LDO MM,

State if householder D If over 21 m Occupation I
T I L L LT LI LT T PO

FRITH RADIOCRAFT LTD., Ghurchgate. LEICESTER

MINIATURE MAGNETIC

The AMPLIVOX E.4, E5 and E.6
provide a range of highly sensitive
lightweight miniature receivers. ldeal
for many applications, the inserts have
been incorporated in lightweight
stethoscope devices and

headsets,
small microphones.

The E.6 is the smallest of the range,
the diameter is 0.835%, depth 0.332”
and weight oz, D.C. resistance E.4 &
E.5 2-2,000 Q, E.6 1-600 Q.

aMPLIVO LT

2 Bentinck Street, London,

OCTOBER, 1953

LIGHTWEIGHT EARPHONES

TELEVISION

Fringe " viewers is vastly |mproved
with the SPENCER-WEST type AC/3 Pre-Amplifier. The speci-
fication includes a first stage neutralised triode cathode coupled
to a grounded grid triode. The optimum arrangement for best
* noise factor *'. Self-contained power supply unit complete with
zorrectly adjusted interference filter, Price complete, 10 gns.
from your dealer or direct. Leaflets, etc., on request.

RECE!VER CONVERSION TO NEW CHANNELS
The type AC/4 Convertor units for perfect simple conversion.
Price complete with 5 valves and self-contained power unit, etc.,
15 gns. Available for Brighton booster ‘on London receivers
{type AC/4KL) and all other conversions. Leaflets on request.

SPENCER-WEST
QUAY WORKS, GT. YARMOUTH

Gt. Yarmouth 3009

for ** " and ‘' Long distance

Phone :
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- B THE I'AL SHORT RANGE
) RADIO TELEPRINTER
ot TERMINAL
- . ° -
HH 7
il (l [ l I ﬂ TRAN'MITTER
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1
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Z(W/dﬂ(/ gw;ﬂc/ﬁz
INTERNATIONAL AERADIO LTD.

AERADIO HOUSE, 40, PARK STREET,
LONDON, W,I. Hyde Park 5024.

services to navigation :

control and aeradio training schools;

tional needs.

International Aeradio Limited offers the following
installation, operation and
maintenance of telecommunications, radio and radar
aids to navigation ; airport management ; air_traffic
briefing ;
aeradio and navigation consultants; systems plan-
ing; aeradio engineering layouts; flight guides;
trunk route manuals, maps, charts, and other naviga-

The International Aeradio VHFR or HF short-range radio tele-
printer terminal is designed to combine the hlghest engineering

standard with low initial cost. This e(impment is especially
valuable where landline facilities are unreliable or not available,

as may happen between a town and its airport,

Although primarily designed for VHF operation an HF terminal
is available for distances beyond the range of VHF.

EESSSEaEENEE LT

T

L

L )

HI-E|

RADIO TUNERS BY

LEAK, ROGERS,
LOWTHER &
CHAPMAN

SPECIALISTS

WE STOCK

and recommend
LEAK, ROGERS and
ACOUSTICAL amplifiers

In our showrooms we have available for

immediate demonstration LOWTHER/VOIGT,
GOODMANS, DECCA and WHARFEDALE
speakers. Also DECCA, GARRARD and
CONNOISSEUR motors and pick-ups.

POST ORDERS
OUR SPECIALITY

EASY H.P. TERMS
ON APPLICATION

~ CITY SALE
& EXCHANGE Ltd.

90-94, Fleet Street, London, E.C.4.
Phone: Central 9391/2
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BRAOMATIC
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*

—

62 MINUTES AT 7

ACCESSORIES AVAILABLE

Magnetic Heads

Type 6RP (super fidellty).........ccoooeeeiniriiiniiinnnnns,
Type 5RP (Record Play)....
Type S5E (Erase)......ccccoevenniieniiiiiiiinniinniiniinnnn.

Mumetal Cans for above, 8/6 each. Amplifiers, Microphones,

etc. Magnetic Tape and Reels: Scotch Boy, Emitape,
Gevasonor, Ferrovoice, G.E.C., always in stock.

Send for lists. Trade supplied.

INCHES PER SECOND

The new BRADMATIC MODEL 5d tape desk is
designed to take 2,400ft. reels which provide 62 minutes
of high fidelity recording at 73 i.p.s. or 124 mins. at
33i.ps.

The 5d desk is supplied with reel adaptors for 10%in.
double sided reels which are removable enabling the
use of 93in., 7in. or 33in. reels. Double track recording,
fast wind and rewind, three motors, heavy flywheel,

servo brakes and push-button control. Panel size
20in. x [44in.
PRICE (with reel adaptors) 6RP heads......... £50 0 O
OTHER MODELS AVAILABLE
Mode! 5¢ Tape Desk (to take 93in. reels).
Programme Time : 55 mins at 7% i.p.s.
. PRICE (with 6RP heads) :
Large panel, 20in. x [44in £47 10 0
Small Panel, 13}in. x 15%in £45 10 0
Model 5b Tape Desk (to take 7in. reels).
PRICE (with 6RP heads) .........cccoceunnennnniins £42 0 0

PORTABLE RECORDERS
In rexine covered case, provision for external loudspeaker.
PRICE : Type D2 (fitted with 5b desk) ...... £117 0 0
Type D5 (fitted with 5c desk)......... £129 10 0

BRADMATIC LIMITED, sTaTiON ROAD, WITTON LANE, BIRMINGHAM, 6

Telephone: East 0574

Telegrams: Bradmatlc, Birmingham, 6

AsK ARTHURS FIRST

Send your enquities for all Radio and Electrica)
goods, especially those {n short supply.

% NEW VALVES
We have probably the largest variety of valvés in
the country. Let us know your requirements.
AVO METERS IN STOCK

Avo Model 7 ...c.oeviiiiiiiiiiiiiiiieeae £1910 0
Avo Model 8 ...t £23 10 0
Signal Generator, Mains and Battery 0
Models ..oviiniiiiiiiiiiiiiee s 00
Electronic Test Meter ............ 00
Valve Characteristics Meter 00
¥ Cossor, Oscilloscopes Models 1035 £93 10 0
” " ’" |o49 ‘IJZ 00
Also full range TAYLOR METERS. List on request.
Leak Point | Amplifiers £28 7 0
Leak Pre-Amplifiers £9 9 0
ANUALS P!
VALVE MAREET, Leak Tuning Unit- ...... £5 6 3
lgu:l:: i 5] 0 Wearite Tape Deck ... £35 0 0
5 p
! 485 5 0 Grundig Tape Recorder
Brimar Nos each. § two-speed ........... €84 0 0
da, Part 2. 20 Recording Tapes: E.M.l,, G.E.C. and
I:‘u":':d Zaioe Replace- Scotch Boy, 35/= each,
umen! Guide .-« 6 Ferrovoice Tape, [,200ft. on 7Zin.

spool 22/6 only {plus 9d. postage).
Terms C.0.D. or Cash with order,
Goods offered subject to belng unsold
and to price alteration.

¢ Guide to
ateurs <
C:l‘ve Selection by -
Mullard
Postage 6d. each extra.

EST,
1919

TD.
] UR GRAY. L
proPS: ARTH

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765. Cables : TELEGRAY, LONDON |

WILL | 1oemgammas
BUY | 52 68 <=

MN-31, MI-32, ARN-7, Head-
sets, Mikes, Cannon Amphehol
plugs, 274-N, ARC-5, Dyna-
motors, Test sets, “TS-” or

any U.S.

surplus ““1-" prefixes.
. State condition and Best Price
radio : .
Aircraft Radio
parts, Industries, Inc,
_ 3 85 St. John Street, New Haven,
equ.‘pme”‘ Cables: Arico. Conn., U.S.A.

EaeAENE NN US NN NI NS S U e NSO SR RESEsARNA RN ERSNEEENcaNEERENaS

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC,
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.O.S., L.E.B., ETC,

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933
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POWER ror inoustrye research

KILOWATT (Savage) AMPLIFIER

s 5 RKII R.
IVEAY LOW FREQUENCY) €AUDi0 FREQUENCT) (LOW RAGIO FREQUENCY) WATTS
1000 1000
900 ] 900
800 800
= | o
. 1
500 —POWER QUTPUT i 500
400 1 [ | 400
300 ] . . I 300
200 { 1T 200
100 . I I T 00
o 1 I [ il o
- e Bnrumos P 8 = B 3 = =3 3 8 2
P8 8 B R %8 R EEE

FREQUENCY-C/S

APPLICATIONS: VIBRATION TESTING @® TRANSFORMER TESTING
® Variable Frequency POWER SUPPLY for SYNCHRONOUS MOTORS
and TEST GEAR ® RADIO REDIFFUSION.

Users include: Bristol Aeroplane Co.; British Broadcasting Corporation; The Brush
Electrical Engineering Co. Ltd.; English Electric Co. Ltd.; Ferranti Ltd.; G.E.C.; G.P.O.;
Handley Page Ltd.; Mullard Radio Valve Co. Ltd.; National Physical Laboratory;
R.A.E., Farnborough; Siemens Bros. & Co. Ltd.; Sperry Gyroscope Co. Ltd.; S.T.C.;
Vickers-Armstrong.

FewsihiRiFOR W. BRYAN SAVAGE LTD

FULL DETAILS Westmoreland Road * London, N.W. 9 * Telephone: Colindale 7131

PaN

<lum][N) The mark of RELIABILITY

WER €0. LID PR =

HERMETICALLY SEALED “C” CORE UNITS

The Woden range of Hermetically Sealed transformers and chokes embody
the very latest developments in both mechanical and electrical design and
are made to conform to the relevant Inter-Service Specifications RCS.214
and RCL.215.

A complete range is available comprising 32 sizes covering transformers
from | VA to 2kVA and also the usual range of chokes.

Manufactured to customers specification.

POTTED COMPOUND FILLED TRANSFORMERS

Of proved performance these units have been first choice by many leading
manufacturers over a number of years. Highly suitable for use in equip-
ment which is subject to exacting industrial and climatic conditions.

We also manufacture Power and Industrial Transformers up to 750 KVA.
Further particulars and our latest Catalogue will be sent on request.

WODEN TRANSFORMER (D. LTD.

WVIDXLEY ROAD RBRILSTON - STAFFS - DHONE: BIL. 41959




106

WIRELESS WORLD

OCTOBER, 1953

WILLIAMSON AMPLIFIER KITS

KIT 1
WITH ELLISON
MAINS
TRANSFORMER
AND CHOKES

19 GNS.

READY BUILT

and tested

231 Gns.

BOTH Kits have PARTRIDGE OUTPUT TRANSFORMERS
Fully drilled and enamelled chassis, T.C.C. and G.E.C. Condensers, Marconi-Osram-Cossor valves, sundries by Colvern,

Belling-Lee, Erie, Bulgin, Wel

Postage and Packing 76 extra. C.W.0. or C.0.D

PAl1 PRE-AMPLIFIER

In response to numerous requests for a simple, inexpensive pre-amplifier for use with Tele-Radio Williamson Kits we are
Specification includes full control of Bass and Treble, radio input and switched compensation for
Recommended for use with ACOS GP20 and GP30, Decca C. & D. heads and Con-
With wiring instructions and lay-out drawings.

introducing our PAI.
standard and long playing records.
noisseur Pick-ups.

KIT OF PARTS 64 gns. READY BUILT 81 gns.

TELE-RADIO

189 EDGWARE ROAD, LONDON,

SHOP HOURS : MON.-SAT. 9 a.m. to 6 p.m.

elwyn, etc., complete to the last nut and bolt, with wiring instructions and layout drawings.

KIT 2
WITH

PARTRIDGE
TRANSFORMER
AND CHOKES

2
21 GNS.
READY BUILT

and tested

25% Gns.

Postage and Packing 3/- extra. C.W.O.or C.0.D

(1943) LTD.

Ww.2. Phone : PAD 4455/6
THURSDAY 9 a.m. to 1 p.m.

Complete kits, Stage-
VIEWMASTER 5225 4 235

componenu as speci-
fied, supplied immediately from stock. SEND FOR STAGE | NOW
-—£3/1/3 ost free, Construction Envelope, 7/6.- Components also |
for Wide- Angle VIEWMASTER, VIEWMASTER Pre-Amplifier,
VIEWMASTER Extra-EHT Assembly, TELE-KING, MAGNA-
VIEW, and SOUNDMASTER, etc., from stock.
LANE Mk. IV TAPE TABLE, £|1.’|0/-, plus 10/-carr. and packing.
LANE AMPLIFIER KIT, :omplete, incl, valves, £13. Assembled
and tested, £15/10/-. Stage-by-stage Construcuon Envelope, 5/3.
Rh:C PSORTA LE TAPE RECORDER, complete with tape and
mike, 45 gns.
RMC REC/PLAYBACK AMPLIFIER, complete, tested, gtd., £14

RONETTE “ CORONATION'™ CRYSTAL MICRO-
PHONE, 52/-.
SCOTCH BOY MCI-lll High-FI Recording Tape, 1,200ft., 35/-.

Spare 7in, Plastic Spools, 4/3.

LANE R/F OSCILLATOR COILS, 10/-.

LANE ERASE AND BIAS GENERATORS assembled,
complete, gtd., 70/-.

MAINS TRANSFORMERS for PRE-AMPLIFIERS, TEST-
GEAR, etc, PRIMARY 230/240 v. SECONDARIES 0-250 v.
30 mA. (for 250 v, from a half-wave rectifier), and 6.3 v. | a.
New and guaranteed. Price 14/9.

ELECTROLYTICS. 450 v. wkg. (Gtd. New Stock), 4 mfd,, 1/6 ;
8mfd., 2/ ; 16 mfd., 3/- ; 8-8 mfd., 3/6 ; 8-16 mfd., 4/~ ; 16-16 mfd.,
4/6. PM LOUDSPEAKERS 3 ohms) 3in., IJIé Sin., 14/6 ;

6in., 15/6 ; 8In,, |8/6 1Qin., 22/6. GERMANlUM CRYSTAL
DIODES, 3/6. B.l .C., 0.1 mfd." 3 kv. TV Condensers, 10/6
ROTARY SWITCHES 3-bank, total of 5 p. 6 w., 3/9.

HEADPHONES, 18/6. SOLON Miniature SOLDERlNG
IRONS, 19/6. 6in. ENLARGERS ((orVCR97), 17/6. 10H 50 mA.
SMOOTHING CHOKES, 5/6. WEARITE ‘“ P COILS,

3/-. ALI. CHASSIS, 2{in. deep, 6in. x 4in., 4/6 ; 8in. x 6in. 6/--
10in. x 7in., 7/- ; 12in. x 8in,, 9/- ; 14in. x8§m l3, ;s 16in. x9|n
14/-. TRANSFORMERS' (Malns input Standard Prlmanes).

250-0-250 v. 80 mA., 0-4-6.3 v, 4 a., 0-4-5 v. 2 a., 19/6 ; Ditto, but
350-0-350 v, 19/6 ; 250-0-250 v. IOOmA 63v, 3Sa 5v 2a. 16/‘
Ditto, but 350-0- 350 v., 26/6.
ORDERS UNDER £1 please add I/- p. and p. ORDERS £1 and
over add |9,

FOR INSTANT SERVICE—WRITE :

CITY .& RURAL RADIO,
101, HIGH STREET, SWANSEA, GLAM.

Telephone : Swansec 4 77. |

——CABINETS—RADIO CHASSIS—
OUTSTANDING BARGAINS

Console Tape-Recorder ; Radiogram ; Radio and Television.
Also many varied Tahle Model Cabinets: In polished wainut.

1@ 12in. and 16in. CONSOLE TELEVISION CABINETS, from &£7/5/-.
@ STANDARD COMBINATION CABINETS from 5415 -
@ RADIOGRAM CABINETS from £6/10/-. RADIO CABINETS from 22/6.
© changers G Loudspeakers . Magnehc Recording Equipment.
ks and Tuning Coils.
Many Bargain Lines.

Send Now 'or our monthly hulletm

DE-LUXE RADIOGRAM. CHASSIS —

R.l. A B5-valve 3 W/B Buperhet Chassis A.C. 200/250 v. Standard L.M.8. W/B
Coverage with Gram position, 5 latest type ** Mullard '* Minlature Valves V12 : ECH41,
EF4l, EBC41l, EL4l and EZ40. Large Edge Lit Bcale, with printed Englhlh and
Iin., Scale 10in. x 4}in. Price £10/5/-, plus 6/- carr. and ins

Continental Btation names, 4 controis; Vol. On/Of. ; Tone,
-\ ‘; V.E.S. WHOLESALE SERVICES LTD.

Tnnlng ‘Wavechange & Gramswitch. Chassis sizes 3}ln. % 6in.x
11 GUNNERSBURY LANE, ACTON, W.3. Telephone : ACOrn 5027

Television « Radio « Record
CABINETS MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATIONS

B. KOSKIE (DEPT. E.)

72-76 Leather Lane, Holborn, E.C.1
Phone : CHAncery 6791 & 6792
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PHOTOMETRIC

DEVICES
and, alro fot

INSTRUMENT CALIBRATION
ELECTRONIC TIMING EQUIPMENT
REPEATER EQUIPMENT

REMOTE CONTROL GEAR
MATERIAL ANALYSIS

ETC.

Can now be supplied with mul-
tiple secondary windings to
provide stabilisation on a num-
ber of outputs. A specification
of your requirements may
enable us to provide you with
CONSTANT VOLTAGE through-
out your equipment.

ADVANCE COMPONENTS LTD.,
Telephone : LARkswood 4366/7/8

BACK ROAD,

WIRELESS WORLD

SHERNHALL STREET, WALTHAMSTOW,
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nd,
Const@t Voltage

TRANSFORMERS

With any photometric device a variable light source
means variable and inaccurate operation, which in
process control and other industrial applications may
mean lost efficiency and increased costs. Advance
Constant Voltage Transformers ensure that the mains
supply voltage is stabilised to within + 194 with
input voltage variations as high as 4- 15%,.

Full technical details showing how you can keep voliage
under control are given in Folder S.15/W.

anc

LONDON, E.I7
Telegrams : Attenuate, Walt., London

WHOLESALE,

RADIO TRADERS LTD.

Capacities from 5 to 100 pF. Spindle

and pre-set types. Also Philips trimmers and trimmer

tools and many other types.

HESIST“HS HIGH STABILITY, close tolerances
from 1%, 4, 4 | and 2 watts. All

values up to 2 meg., including 8, I3 and 30 meg.

VITREOUS WIREWOUND. Large selection from 2

to 200 watts.

CARBON. [ watt to 5 watt. All popular values.

Standard Car Suppressors, 15,000 ohms.

VOLUME CONTROLS &2t S e i -

type, “LH" type, “M"
type and WIRE WOUND. Most values and popular
makes in stock.

PLUGS AND SOCKETS
BULGIN, IGRANIC, ET(::. ]
VALVE HOLDERS [ oo™ roetion imcladtrati
lsa;;;'tr'[::y;;éss Ylh\XLEI. TOdGG!.E., OAK. Many
INDICATOR LAMP HOLDERS &;% Green and

Clear.

EX-GOVT. CARBON BRUSHES—LARGE STOCKS

TRADE ‘COUNTER OPEN 9.30 to 5.30 MONDAY
TO FRIDAY. CALLERS WELCOMED.

CINCH, PYE, JONES,
BELLING & LEE,

AND EXPORT
MANUFACTURERS’ = WARD%:V':MS Tg;rhﬁn'i)" Rk ENQUIRIES ONLY
Note Phone No. GERrard 3977/8 Grams: *“ Radiotrade "
* [IMMEDIATE DELIVERY ~x
TNMMEHS Variable CERAMIC TRIMMERS. STILL AVAILABLE

A Large Variety of
Television Componentis
Condensers : Electrolytics, Ceramicons, Moulded and

Silver-Mica, Tubular Waxed, Metal, Oil-filled, etc:
Vitreous Resistances, Valve Holders and Volume
Controls, etc., etc.

Brand New Goods at Much Below Cost.

Also Large Selection of

INSTRUMENT & RADI0O KNOBS, WIRES

ENAMELLED, SILK COVERED, REG. CELLULOSE
and PUSH-BACK. Screened, Standard and P.V.C.
NUTS, BOLTS, WASHERS, P.K. SCREWS,
RIVETS, EYELETS, SOLDER TAGS, GROMMETS,
GLASS CARTRIDGE FUSES, BRASS TERMINALS,
BAKELITE and DISTYRENE ROD and PANELS.
SLEEVING—various colours § mm.—30 mm., etc.
STOCKISTS of all CINCH COMPONENTS.
*“ BELLING & LEE ” PANEL MOUNTING FUSE
HOLDERS.

Large Stocks of Ex-Government
Aircraft, Radio, Radar Equipment
and Electronic Components

All enquiries dealt with individually, but regret
no lists are. issued.
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Now Ready 8 6d net >

A valuable NEW book
for the radio student

INTRODUCTION
TO

By R. W. Halows, M.A.Cantab.,, M.I.LE.E. and H. K. Milward,
B.Sc.Lond., A.M.I.LE.E.

Describes the principles of operation of the radio valve and its
uses in circuits of various types.
fundamental thermionic valve, the book deals with diodes as recti-
fiers and detectors; triodes and their various applications ; tetrodes
and pentodes ;
power-output valves; and valves for v.h.f. and e.h.f. operation.
Special-purpose types and the construction of modern miniature
and sub-miniature valves are also covered.

Published for ““Wireless World ”

VALVES

Following an explanation of the

multiple-grid valves for frequency-changing;

Obtainable from all booksellers or from: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1

Build Your Own Tape Recorder
ALL PARTS PRECISION ENGINEERED

. SEND S.A.E. FOR,;SPECIAL PARTS LIST P

s. d.
LINCOLN SPOOL ADAPTORS ... ... each 5 9
LINCOLN OSCILLATOR COILS, completely

ALL COMPONENT PARTS FOR “‘SOUNDMASTER "
REGORDER AND WEARITE AMPLIFIER IN STOCK

“ Q-MAX " Y Q-MAX "
MODEL G.D.O.I.A
GRID DIP CHASSIS
OSCILLATOR CUTTERS
is an ideal instrument each
for the determina-{ s~ op3r i1/6
tion of :ur}ed circuit 7 l2/6
resonant frequency,f jo ,iv V00
tuning transmitters 1", 1§ or 13 .. 14/9
without application .. 16/6
of power, for the . 18/6
" determination of coil, 30/-
mutual and  stray 35/~
inductances and both 1” square ...... 23~

‘ixed and stray
capacitances. Covers Keys', small,  fod.,
1.5 to 300 Mcfs in| medium, 1/3, large,
eight ranges. PRICE: 12 Gns. Complete.] |/9.

OUR NEW CATALOGUE IS' AVAILABLE, éd., POST FREE.

RERRY'

(SHORT WAVE) LTD.
I 25 HICH HOLBORN, LONDON, W.C1

TEL. «+ HOLBORN 6231

enclosed in Neosid Former, 45 Ke/s ... each 12 6
LINCOLN OSCILLATOR UNIT, complete with
6BW6 valve... o 9 o each 50 0

y
WILKINSON’S of CROYDON
PI:IOTOM ULTIPLIER No. 931A. Idea! for film scanning, specto-
graphy,” Alpha counting, colorimetric measurement, etc., supplied
complete in lightproof chamber with lamp, and wired with the complete
resistor network, 90/- post free,
SIGNAL AND NOISE GENERATOR. For television frequencies
20/88 Mc/s in 4 Bands. Crystal controlled. Leaflet available on request.
Made for H.M. forces, normally operating on 115 v. or 80 v. but suitable
for conversion to 230 v. The few we have left we offer at the very
special price of £8/17/6.
RECEIVER R1645. Ref. No. [0D/16179. Brand new. 22 only available.
TRIANSZITTER/RECEIVER TR3191. Brand new—uynused. |
only at 0.
AUTO TRANSFORMER. 230/115 volts 500 wates 50 cycles, fully
shrouded, new. Made by Met. Vic. £4/10/- each.
TEST SET 205. Wavemeter range, 3.05 to 3.35 centimetres, built-in
oscillator with 9 valves including Klystron type CV.[29, etc., in good
condition,” €20.
RELAYS—P.O. TYPE 3,000
BUILT TO YOUR SPECIFICATION—EARLY DELIVERY
QUOTATION BY RETURN—PLEASE STATE RESISTANCE
OF COIL REQUIRED AND CONTACT BUILD UP.
19 LANSDOWNE ROAD, CROYDON CRO. 0839.

LYONS RADIO Ltd.

A.C. POWER UNITS for R.1132A and R.1481. Input 200/250 v. A.C. mains, output
approx. 220 v. smoothed D.C. for total loading of 80 mA. and 6.3 v. A.C. for total
loading of 4 A. Made specially for these recelvers and fitted with appropriate con-
nector to plug straight into receiver for immediate operation. A double section
choke filter unit is incorporated to give 1 y good thing and rectifier
employed is a 5Z4. The Power Units are of course suitable for most communications
receivers and will make a good standby Unit for genera' use. Housed In metas
cases 8} % 6} x 4in. Carefully tested before despatch. PRICE '70/-, post 2/6.
R.F. UNITS TYPE 28 and 27, Complete with valves and In good condition. PRICE,
elther type, 39/6, post 2/6.

METAL MINE DETECTOR UNITS. This detector gives warning of the presence of
metal objects in water, timber or underground, and there are probably many applica-
tions for which this equipment can be used in addition to ite original one. We supply
them complete in strong wood transit case, the principal items belng an A.F. amplifier
employing 3-ARP12 (VP23) valves mounted in light metal case, with battery space,
11 x 11 x 4}in. search colls, control box pole front and rear sections connectors,
high reslstance headphonea and various carrying satchel Power requi

are 60-90 v. H.T. battery and 4-type " 8 " 1.5 v. celis (not supplied). Condition
as new and unused. Workinginstructionsincluded.. PRICE £3/12/86, carriage 10/6.

3 GOLDHAWK ROAD (Dept. M.W))
SHEPHERD'S BUSH, LONDON, W.I12
Telephone : Shepherd's Bush 1729

-
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— MODERN ELECTRICS LTD.,,

164, Charing Cross Road, London, W.C.2.

Export enquiries welcomed.

TAPE RECORDERS
SOUNDMIRROR

New Table, Twin Track £69 10

Portable Twin Track £74 10
BAIRD

Soundmaster ......... £61 19

Show Model ............ £68 . 5
SIMPHONIC

New Mode! 1A ...... £83 0
GRUNDIG

2-speed .
EMICORDA . £94 10
WIREK

Portable Battery

Model ........cocee..... €55 O

RECORDING TAPE

GRUNDIG

L.G.S., 1,200fc. ...... £2 0
SOUNDMIRROR

Paper Tape, 1,200ft. £l 5
FERROVOICE .........

Spare Spools ... o
E.M.l. H.60, 1,200fc. ...

E.M.I. H.60, 6001t. ...

E.M.I. H.65, 1,200ft.... £1 I5

E.M.1. H.50, I,200ft. £2 8
SCOTCH BOY

12 OO S .. £1 15

600ft. £l 1

Spare Spools, 1,200ft. 4

Spare Spools, 600ft.... 3
FERROGRAPH

1,200f¢. £2 5

1,750ft. £3 3

8Lin. spools” 9

WEARITE 2A TAPE DECK. £35, (Carriage extra.)
All accessories for Wearite Recorder Amplifier now available.

0O WWOO COCDNNO o

TA
! So’b 50
ohms

Immediate de]ivery from stock.

RECORD REPRODUCING | TEST GEAR
EQUIPMENT AVO
‘B.S.R . Model B, o5
.S.R. Model 7_ (latest)..
Uniminor Mk. Il
] Electronic Meter
8 Wide Band Sig/G 0
8 Valve Characteristic
GARRARD g
R.C.80 £17 | 3
R.C.75.A. £15 8 1 H
3-spd. " T *”’ Unit.. £10 0 2 Carrying Cases for
Models 7, 8 and 40... £3 0
CONNOISSEUR ADVANCE
3-spd. Deck ... 17 3 H.!I (Sig/Gen) 00
E.2 (Sig/Gen) 00
“SOLON * Inst clSois 1. New Model 20
nstrument Solder | cOSSOR
Iron 200-250 V. 25' W, 19 8 Oscillograph ~ 1039M
New Portable Model £29 10 0
TAYLOR
SREAKERS ALL NEW TAYLOR TEST GEAR
'GOODMANS IN STOCK AND AVAILABLE ON
Axiom 150 Mk. 2...... £10 5 6| H.P. Send S.A.E. for Catalogue and
Axiom 102 ... . €9 2| Terms.
Axiom 10! 1 PICK-UPS
Audiom 60 6| ACOS
GP.20 (Std. or L.P.)... £3 6 |
WHARFEDALE Spare heads for above £2 0 0
lIZHES] o cposerasecd £9 15 ¢| DECCA
Golden 10C.S.B. ... £8 6 7 X.M.S. Magnetic 6 9 S
Super 5and 8 CS/AL  £6 I3 3| CONNOISSEUR
Bronze 10in. ......... €412 ¢ Super 2 Hds. ......... £9 5 6
Bronze 8in. ..... .. o3 R0 Spare Heads ......... £3 6 3
W.B. Crossover unit... £1 6 6| COLLARO STUDIO-
W.B. Tweeter Unit £315 0 Type OorP ......... €4 0 8

0 O OO0 O0CO0OO0O

TRUVOX TAPE
(Carriage extra.)

’phone : TEMple Bar 7587.

Prompt attention to post orders.

VALVES

We are one of London’s largest
stockists—Please write for re-
quirements.

MICROPHONES

ACOS

Mic 22 (Crystal)...... €4 4 0

Mic inserts for above £1 0 0

Mic 16 (Crystal) ...... £12 12 0
LUSTRAPHONE

M/C with T/F.C.51 ... £5 I5° 6

Heavy Table Base for

abovel N o smmheeee. £ 1 0
RESL O M/C (Low Imp.)

Ribbon High Fidelity £€7 5 0

Mumetal Transformer £1 IS 0
MICROPHONE STANDS

Floor, 3 extensions ... £3 12 6

Table Stand ............ £ 1 0
LEAK AMPLIFIERS

Point |, TL.I2 .. £28 7 0

Poinz 2, TL2F ... £34 7 0

Vari-slope pre-amp. €12 12

Type VS R.F. Tuner

Rz oo ccondboan £34 19 0
‘“R.D. BABY DE LUXE "

With pre-amp. ...... £22 10 0

Rogers Minor ......... £11 10 0

ALL GARRARD, CONNOIS-
SEUR, DECCA and GOLLARO
HEADS AND STYLI IN STOCK.

DESK 22 gns.
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Alexandra Palace,
Sutton  Coldfield,
Holme Moss,
Wenvoe,

Pontop Pike,
Belfast.

Kirk o’Shotts

THE TELE-KING

A practical 5-channel

SUPERHET TELEVISION RECEIVER

Using the new lé-inch cathode ray tubes
and wide angle components for the home
constructor.

Complete instructions, wiring diagrams and 32-page
descriptive booklet.

© = POST FREE

®
S

ALL COMPONENTS IN STOCK.
) WRITE FOR LIST.
TANNOY PRESSURE —_— = — — - -
; UNITS ALLEN WIDE CHASSIS | RESISTANCES. 72 Resist-
10 watts. 7.5 ohms impedance. | ANGLE COM- |Power pack|ances, all exactly as specified,
fou fow only.  [price 59/6 PONENTS | Sound-vision and | 1*/° CABINET
. D.C. 300 latest : - Walnut veneer, £8/10/-, plus
Carriage 4/6 extra. / type Ferroxcube gg;c:]islsll-s.eéch carriage 12/6 e’xtra. As’ illus-
L O & e Giiie Coil 76| Al other metal | WIDE ANGLE CATHODE
plated. o s Goll 78| work available| .\ §A0 TP, o 3
Crackle finish base. = | Fo30s from stock. 14in. C14B ...... £20 10 1
Floor model. 2-section. Brass, o 21/- COILS 16in. MW41-1 £22 410
heavily chrome plated .. Q) /6 Frame B.O. 13 all exactly as | 16in. TOOL ... .. 22 410
Carriage 2/6 extra. transformer 15/ | 13 Y 35 | 17in. MW43-64 .. £2312 8
= e ——a = | Line EHT. trans- | specified.  Price | 17in. C17BM £2413 0
l;AlM‘rLISIEBS& Fully assem- former,L..308 40/- | 44/6. | Carriage and insurance extra
€d and wired.
25-watt Model. By Romac, | NOTICE TO ALL PURCHASERS OF THE
with radio tuner, long and GARRARD RECORD ENGLISH ELECTRIC 18 inch C.R.T. TYPE

PLAYERS

For 6 and 12 v. operation, com-
plete with magnetic pick-up and

medium wave. 7 valves, includ-
ing 2 6L6 in push-pull. Pro-
vision for high and low impedance

The first and only .recond\tioning service.
By English Electric. A reconditioned 16in.
metal tube costs £12 and carries maker’s

microphone. Absolutely perfect, | volume control. In metal cabiner | [l Suamntee. Write for further details.
new and unused.  For 200-250 | size 17in.x l4in.x1lin. Very CONDENSERS. Electrolytics
volts 50 c.p.s. mains. £25 limited quantity. Cans | i 0 Tubular
LASKY'’S PRICE Lasky’s Price £5 19 6 l/( 1 {::‘g: 3‘5’0 QLA Bosog
Carriage extra. complete. l Carriage 10/~ extra. s . | 11 | 2 mid. 150 v.w.
- i 64 mfd. 430 ‘ 1 Har s
4 . 450 v.w . V.W.
| 8 + 8 mtd. 450 v.w. I % 4 mtd. 450 vow.
RECORD PLAYING DESKS | §3ima vy (01000 311 |8 mia a0 v (1000
Sloping steel table, grey crackle | 13§ %000, : 5 med. 500 vow:
finish, size 10in. high, 15in. deep, | 15 4 24 mfd. 450 v.  4/11 | 15 mfd. 200 v.w

19in. wide. Complete with pick- 16 + 33 mfd. 450 v.

up, centre spindle drive Collaro 20 + 20 mfd. 275 v.w. . 2= | 16 mfd. 450 v.w.

{
/
!
/
!
/
/
[
/
!
/

motor, with adjustable speed. 82 + 32 mfd. 500 v.w. 1|16 mid. OOk Am )
and 10in. wrnable.  For 200- | 8 ¥ {50 1|8 i 0w
250 v. 50 c.p.s. | 250 mid. 350 v.w. 1 | 50 mfd. 350 v.w.
Lasky's Price 7Q /@ Brand | 3oz, oL | 250 i 3 v
Carr. 7/6 extra. New. 8 + 8 mid. 350 -
MANY OTHER TYPES 8 + 8 mfd. 450 v.w. ... /11
i - . — = ; IN STOCK. 12 + 12 mfd. 850 v.w. ...... 8
Supplied in makle::rs original wood R.1132.A RECEIVERS SPECIAL T.V. CONDENSERS
transit case. requen B i
100-124 Mf:/sz 11 3alve§ 1 VR6s, 32 + 100 mfd. 450 v.w. /6 .04 mfd. 12,5 Kv.. .. .. 76
1 VR66, 4 VR53, 2 VR54, 1 6]5 { [ Hi )
1.\'570,’1 VR57. ’Le_lrge tuning scale 10 mfd. 1/3 | .1 mfd. 2f‘sg1‘évv°lmge 2/6
with slow motion_drive. 0-5 mA. 12 mfd. 1/3|.1 mfd. 3 Kv......... 3/6
tuning meter, RF. and L.F. gain 25 mfd. 1/6 | .1 mfd. 3.5 Kv.. 4/6
controls, jack sockets for line- and 25 mfd. 1/6 | .1 mfd. 10 Kv......... 12/6
’phone. . 50 mfd. 1/3 | .25 mfd. 2.5 Kv..... .. 5/6
Tolall}'l ;nclp&ed lm dm;mldlcase, Sgrey 50 mfd. 1/6 | .1 +. 1mfd. 3.5 Kv. ....5/11
enamelled with plated handles. = Size: 50 mfd. 1/9 Ol
18x10x1lin. _ Supplied with al 75 mid. 1 Vo ar Sast A HTGH
valves, also circuit and calibration chart. 100 mfd. 2)- (Cathodray) SERS
GRADE 1. Brand New 79/6. GRADE 2. Soiled 49/6. e 216 | 2001 mfd. T5kV. ... 10/-
F . [ Tubular Waxed .001 mfd. 25kV, ...... 18/-
GRADE 3. Secondhand 39/6.  Carriage 10/~ per unit extra. 500 v.w., .01, .02, .05, .001, | .0005 mfd. 25kV....... 18/-
= .002, 005, etc. From 6d, |.0005 mfd. 12.5kV... ., 10/~
each, 5/- doz, .1 mfd. 9d. | Plastic case, single bolt
R.II 5 5 RECEIVERS each. fixing. Other high voltage
9 Miniature Mica clonci_gnsel::,
AERIAL TESTED | 100, 200, 300, 500 PF.|.lmfd.7kV. ... .. ... 15/-
BRAND NEW. BEFORE DESPATCH 6d. each, 5/- dlz. .04 mfd. 12.5 kV. 746

Fully Assembled Power Pack
and Output Stage, for R1155

Receiver. For use on 200-250

volts A.C. mains.
79/6

LASKY’S PRICE
Carriage 5/- extra.

These well-known ex-Air Mini-
stry Receivers need no further
introduction.

Supplied complete
valves.
LASKY’S
PRICE

£11.19.6
Vi~ E7 4198

Scrap Receivers. Suitable for
breaking down. Less All
Valves ....£210 0

Carriage 12/6 per unit extra.

with 10

CRYSTAL DIODES

RF2s
valves.

UNITS.
19/11.

New,
Carriage

F'irst quality.

free of purchase tax.

Germanium 2/3d. each, post free.
with

P.M. LOUDSPEAKERS
All less o’trans. new and unused.

15-INCH CATHODE
RAY TUBE MASKS
2/6.
Cream rubber.
Latest aspect ratio.
Overall dimensions:

3in. .. 12/11 S5in. 12/6 | 17in. wi in. hi
shin. . 13/6 8in [l 15| pron Wice, 13in. bigh

: 10in. ... 32/6 5 Price 17/6. Postage 2/-
All 12 inch speakers available extra,

A LASKY’S RADIO ADVERTISEMENT. SEE OVER.
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THE VIEWMASTER

ALL COMPONENTS IN STOCK

ANY SINGLE

COILLS

All models available
including filter chokes.
Price (except Alex-
andra Palace), 28/-
per set. Alexandra
Palace, 20/- per set.
L9 RF choke, 2/-.

CHASSIS
Sound-Vision, 18/6.
Power-Pack/Time
base, 18/6.

Support for S.V.
chassis, 6/=.

LASKY’S LINE
TRANSFORMER .
RF.EHT for line fl
back. 6-8Kv, wil
EY51 heater winding.
Suitablefor home con-
struction TIV 25/-.

METAL RECTI-
FIER
12v. 1a. 6/9
12v, %a. 3/6
6v.la. ... 3/11
6 & 12v. 4a... 18/6
SENTERCEL REC-
TIFIERS

WESTINGHOUSE
RECTIFIERS
All 250 volts input.
14A976 80 m/a 8/6
14A86 250 m/a 20/4
14A100 300 m/a 21/6

WILL MAKE A
SUPER RADI1O-GRAM.

W/B & PLESSEY
Line EHT

trans. ...... 32/6
Frame trans. .. 23/6
3 Mc/s boost

choke ...... /9
Width control. . 7/6
Scanning coil.. 33/3
Main choke 15/6
Focus ring .... 22/6
Heater  trans.:

WB/103 .... 42/-

WBI103A 52/6
Front and rear

C.R. sup-

I ports ...... 21/6 [
) DUOMAG FOCAL-
ISER
Low Flux 37/6
Med. Flux 39/6
High Flux 42/-

POSTAGE STAMP
TRIMMERS
Paxolin. Up to 100pf.
6d. each. 5/- per doz.
Ceramic. Up to 100pf.
9d. each. 7/6 per doz.
350 and 550pf. 1Cera-
mic 1/~ each. 10/6

ITEM AVAILABLE

METAL RECTI-
FIERS
WX3 and 6. Ea.

36EHT100

PLESSEY
Scan coils
r pair 25/-
Width Comrol 6/6

NOW AVAILABLE
LARGE SCREEN
WIDE ANGLE
CONVERSION DE-
TAILS FOR THE
VIEWMASTER.
Send 3d. stamp for
full data. Fully item-
ised price list of
all Viewmaster com-
ponents now avail-
able.

ALL T.C.C. CON-
DENSERS
exactly as specified
for use in The View-
master can now be
supplied from stock.

SEPARATELY

The television set you can
build at home from stan-
dard parts.

A MODEL FOR EACH
FREQUENCY. State sta-
tion required.

Brilliant high
black and white
Superb reproduction.

Uses 9in. or 12in. Cathode
Ray Tube. Table or Console
Model.
Incorporates
developments.

definition
picture.

all the latest

Television for the home
constructor at its finest.

Send to-day for the CON-
STRUCTION ENVELOPE,
32-page booklet crammed with
top-rate information and als
the necessary data, also 8 full-
size working drawings and
stage by stage wiring instruc-
tions.

Alexandra Palace, Sutton
Coldfield, Holme Moss, Kirk
o’Shotts, Wenvoe, Pontop
Pike, Belfast. = State model
required.

l

PRICE
Post free

per
copy.

7/6

per doz.

COIL PACKS
Medium and 2 short
walve bands. Price
16/-.

COIL PACKS
Long, medium and
short wave bands.

29/6.

GRAM MOTORS

Rim drive, synchro-
nous, For 200-250v.
50 c.p.s. Many uses.

LIMITED QUANTITY
(Frustrated Export).

5 WAVEBAND CHASSIS.
Circuit has
Eye Tuning Indicator, and many
other features.
A.C.mains 100-250 volts, Wave-
band coverage :
550 metres.
Valve line up
ECH35; 1 EBC33
; 1 EM34.
LASKY’S
PRICE

1574;

RF stage, Magic

For use on
11.5 met
In 5 bands.

2 EF39; 1
1 EL33

£8-19-6

to

Complete with valves. less dial,

and drive spindle.
Carrmge and packing 15/- extra.

SPECIAL T.V. OFFER!

5 CHANNEL SUPERHET
Originally made for projection, and
is complete with line and frame time bases, sound-

vision strip, and all controls.
VALVE LINE-UP. MULLARD VALVES

Uses I5 valves.

time base

V10. EL38 Line time base
EB9Y1 Protection circuit.
EF80 Sound IF, 9.9 Mc/s.
EBF80 Sound IF,

EB91 Sound demodu-

9.9

lator and noise limiter.

V1. EF80, RF. amp. V9. EF80 Line
V2. ECLS0 Freq. cha. blocking osc.
V3. EFB80 Vision IF, 13.4 Mc/s.

V4. EF80 Vision IF, 13.4 Mc/s. | amplifier.
V5. EB91 Vision demodulator | V1I.

and vis. int. limiter. Vi2.

V6. EF80 Video freq. ampli- | V13.

fier. Mc/s.

V7. ECLS80 Sync. sep. and | V14,

frame clipper.

V8. ECLS0 Frame time base. | V15.

EL41 Sound output.

Dimensions:—13in. wide, 12¢in. deep, 3}in. high chassis. Overall
height, 8in. Power supplies needed: L.T,, 6.3 volts: H.T.;300 volts.

rice: £8.19.6d.

I Carriage 17/6d: extra l

Supplied less pro-
jection unit, valves
and power pack.

“ALASKY’S RADIO ADVERTISEMENT. SEE OVER.

TWO-GANG TUNING CON-
DENSERS .0005MFD.

No. 1. Miniature. With Pers-
pex dust cover and trimmers.
Size : 1}in. x 2in, x 1%in., }in.
spindle.

LASKY’S PRICE, 8/6.

No. 2. Midget. With trimmers.
Size : 2}in. x 1§in. x 13in,, }in.
spindle.

LASKY’S PRICE, 8/6.

No. 3. Midget. Less trimmers.
Size: 2in. x 1iin. x 1l}in,, {in.
spindle.

LASKY’S PRICE, 6/6.

No.4. Standard type. Size:
2}in. x 2§in. x 13in., }in. spindle.
LASKY’S PRICE, 6/6.

I F. TRANSFORMERS

465 Kc/s Iron dust cores in
cans, midget type. Size: lin. x
lin. x 2}in. By Plessey. Price
9/6 per pair.

WEARITE TYPE 550. 445-520
Kc/s. 10/~ pi

WEARITE TYPE 500. 450-470
Kc/s. 10/- per pair.

3 SPEED GRAM MOTORS

Complete with motor board and
turntable. Size : 8}in. x 11{in. x
For use on 200-

LASKY’S PRICE 49/6

T.V. TYPE MAINS AUTO
TRANSFORMER

200, 220, 250 and 375 volt tap-
pings, 250 mA. Also 5 v, 3 a.;
6.3v.7a., and 6.3 v. 3 a. second-
aries. PRICE 25/-.

PORTABLE TAPE
RECORDERS

Brand New — Unused — Com-
plete. Fully assembled and
wired. Ready to operate. Attract-
ive carrying case. Twin track
recording. Instant playback.
Total playing time of 66 minutes.
6 Valves. A.C. Mains 200-250
volts. Fast rewind. Complete.
Ready to switch on.

Write for full illustrated details
and circuit diagrams.

LASKY’S PRICE
Carriage 15/-.

PORTABLE RADIO
CABINETS

Rexine finish. In silver, blue or
red. Complete with dial, pointer,
knobs, back, speaker fret and 4in.
p.m. speaker and handle. Size
13x7 x10in. PRICE 37/6 com-
plete. Carriage 5/- extra,

Give second choice of colour
when ordering.

MAINS TRANSFORMERS
All 200-250 volts c.p.s. primary.
Finest quality, fully guaranteed.
MBA/3. 350-0-350 v. 80 mA.,
63 v.4a,5v.2a Both fila-
ments tapped at 4 volts. An
1ldeal replacement trans. Price

8/-.

MBA/6. 325-0-325 v. 100 mA.
6.3 v.3a.,5 v.2a With mains
tapping board. Price 22/6.
MBA/7. 250-0-250 v. 80 mA.,
63 v. 3 a, 5v. 2a Both fila-
ments tapped at 4 volts. Price

ATT3. Auto transformer. 0-10-
120, 200-230-240 volts 100 watt,
Price 17/6.

FILAMENT

TRANSFORMERS
6.3 v.15a, 7/6.
6.3v.3a, i2/6.
6.3v, tapped at 4v. 2 amps. 9/6.
Special Transformer. < amps.,
with the following tappings :
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20.
24 and 30 volts. Price 17/6.

SMOOTHING CHOKES, ..
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Original list price £69/10/0.
BRAND NEW AND UNUSED.

Records from records,
Microphone,
Radio.

.Includes a Garrard pick-up and can be used as a record player com-
plete with its own amplifier.

Complete with 7 valves, full operating instructions, circuit
diagrams, and spool of recording wire.

Fitted with tone control and magic eye recording level indicator.
In attractive wood cabinet, medium walnut finish, with rolf top.

wce. £27.10.0

MAGNETIC RECORDING WIRE,

o %+ Hour spools. 17/6.

TWO-WAY TALKIE. Sound INTERCOM UNITS
powered inter-com. units. Can be 4-station operation. For use on
set up anywhere, and gives effec- A.C./D.C. mains 200-250 volts.
tive communication up to a dis- Supplied complete, with 3 new
tance of 500 feet. Units can be valves, ready for immediate
purchased to give up to 4-way installation. Fitted in attractive
intercommunication. In metal plastic cabinet.
gasc,sabro‘gn crézkle lfimsh thSlSZe Suitable for use as baby alarm.
" X53" x 8%, mplete wi in. 5
P.M. speaker and two U2 ga?fg/lf}:xgsn‘ £1/15/-.
batteries. PRICE : Extension Units. Price 21/~ each
Master Unit, v%ilh 4_' 37 6 complete. Carriage 2/- each extra.
station selector switch / .= m
Sub-stations .. ........ . 27/6
Carriage 2/6 each. OUTPUT TRANSFORMERS

TA%%&EE&%%ER 40 mA Muldi ratio . .. 6/11
Complete with & valves: 1 5Z4, 80 mA Muldi ratio ........ 14/11
1 6J5, 2 6V6, 2 6]J7. Also 5in. p.m. 80 mA Pentode .......... 12/6
spealc(ler o Fullly hassembledlsgnd 60 mA Plessey, 6,000 ohms.. 5/11
wire n steel chassis, size in
wide, 81in. deep, 6in, high. Circuit Standard pentode ........ 4/11
available.  Although new, these Pentode ................ 3/é6
;mph.ﬁers arfeuluntes_tlglc‘l and nlllay Midget Pentode .......... 4/3
ave minor faults e price has i
accordingly been reduced to £7/15/- AliniauzcilieniodSBSLAISLERY/S
complete with all valves. Carriage PX4 Intervalve .......... 8/6
10/- extra. 5:1 Intervalve............ s/11
FAMOUS NAME MANUFAC-
TURER. 3-SPEED AUTO- —
MATIC RECORD CHANGERS | SPEAKER FRET
Turnover pick-up head. Brand new sit .
in maker’s original cartons. Listed Expanded Metal. Silver Finish.
at £c{6/10x{‘-l. Auto Cclhange1 on ag 12in. X12in. .....o00uunn.. 3/11
speeds ays mixed, 7- 10- an i R
e LIMITED 12m.'x lSm'. e Tener 5/11
QUANTITY AT £11/10/-. Car- Plastic White, 12in. X5in. .. 2/-
riage 7/6 extra. Wire, Bronze, 1lin. X8in. .. 2/-

THE “UNIVERSAL’’ LARGE SCREEN AC/DC TELEVISOR.
By A. S. Torrance, A M.LP.R.E.,, AM.T'S.

A 28 page booklet giving full instructions for building a large
17 inch screen televisor.

* A.C. and D.C. mains. * Table model.

* P.M. focussing, * S((J,olgveniblc into radiogram con-
* Mullard valves and c.r. tube. * Incorporates all latest develop-
* 5-channel superhet. ments.

3d. POST FREE.

7 FIRST RGAIN
WIRE RECORDER SCOOP!

By a very well known manufacturer.

F Carr. & insurance 25-- | S.T.C. Ball and biscuit, moving coil

microphone. £5/5/0.

I Hour spools. 326. Special price for microphone if purchased

with recorder. 50/-.

C.R.T. MASKS. Co-Axial Cable. 70-80
Brand New. ohms impedance.
LATEST ASPECT Single core, 9/~ doz. yards.
RATIO Twin core, 12/- doz. yards.
%in 7= Twin feeder, 6/- doz. yards.
H Co-Axial Connectors.
0in. .............. 7/6 For standard %in. cable,
12in. .............. 15/- 1/11.
12in. Flat Face...... 15/-
12in. Old ratio. ..... 9/6 b —
12in. Plastic, with dk. ARMOUR PLATE
sc. filter and gold GLASS
finish escutcheon .. 17/6 15in el s
l4in. Rectangular 21/~ 16“!" o e o s*llzn‘ 611
16in. Eng. Elect. .... 42/- 12in ‘Aétual si.ze 13in
16in. Double D .... 31/6 7 lO.Am x bin. y 4/~
17in. Rectangular .. 21/- GFaL /| oGl 2
8in. X4in. .......... 3/~
SOILED. NEW ASPECT _—
RATIO
G oL, I S 5/— MANUFACTURERS®
Zin, el sl |96 PSSURBETESERE €O
12in. with fitted PONE
armour plate glass; Wide Angle Scanmng
cream  ............ 11/6 Coils, Low imp. line
12in. do. Black...... 8/6 and frame .... pair 19/6

Scanning Coils. 35
mm. Low imp. line

and frame ........ 12/6
TEST PRODS Frame multi ratio out-
Fully fused, with retract- puttrans, .......... 10/6
able points, 4/11 per pair Focus Coil. 35 mm.
(1 red, 1 black). ! electro magnetic .... 12/6

LASKY'S

Lasky’s (Harr
370 HARROW ROAD, PA

(Opposite Paddington

MAIL ORDER & DESPATCH DEPARTMENTS
Telephones : CUNningham

Hours: Mon. to Sat. 9.30 a.m. to 6 p.m.,Thurs. half-day 1 p.m.
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OUR NEW 1954 12 inch MODEL (Mark II)
£8.10.0d.

I Carriage 12/6d extra. l

Can be supplied with
cut out for 1l6in.
tube, at no extra cost.

C.r.

This cabinet is now supplied complete with mask, glass,
castors, shelf, bearers, c.r. tube neck end protector,
back, speaker-fret, and baffle board.
beautiful figured medium, light, or dark walnut veneer,

with high polish.

Suitable for most home construction television receivers,
including the * Viewmaster,”” “Practical Television,”
‘“Tele King,”” *° Magnaview,” ‘ Wireless World,” etc.,

etc.

WHY NOT CONVERT YOUR TABLE RECEIVER TO
A CONSOLE MODEL. Adaptor frames for fitting 9in.
or 10in. cathode ray tubes can be supplied if required.

LASKY’S
PRICE

Finished in

Inside
Dimensions —
Depth 16%ins.,
width 17{ins.,
height 28ins.

Overall height
32ins. and
width 18%ins.

An allowance of
4/6d. will be
made if the mask
is not required.

9in. TABLE T.V. CABINETS

SPECIAL C.R.T. OFFER
Brand new and unused 12in. ion
trap cathode ray tubes. 6.3
volt heater, 7-9 Kv. EH.T.
35 mm, neck. Black and white
picture. By famous manufacturer.

PERFECT £12/19/6

Carriage and insurance 15/- per
tube extra.

Medium shade mahogany finish,
Complete with back, safety glass,

speaker-fret. Internal dimen-
sions: 19%in. high, 16in. wide,
14in. deep.
LASKY’S

Carriage 7/6
PRICE 39/6 extra.
Adaptor frame available for 6in.
C.R. tubes. The aperture can
casily be enlarged to take 12in. or
14in. tubes.

10 K.V. METRSIL E.H.T.
REGULATORS. By Metro-

vick. Pencil type. 5/- each.

LINE TRANSFORMERS FOR
*“ ETRONIC ”*
T.V. RECEIVERS

No. 1. For models 1536 and
1637. Complete with EY51
rectifier. 45/-.

No. 2, 7Kv. type. 35/-.

POT/METERS. All values. Wire
Wound from 3/6. Depending
on wattage and length of spindle.
Carbon. Less switch 3/3 each
With s.p. switch.... 4/3 each
With d.p. switch.... 5/6each

VCR97 C.R. TUBES, new
unused, 35/-. Carriage 5/-.

EHT. Trans. for VCR97, 45/-,

Screen Enlarger for VCR97
Filter type, 17/6. Postage 2/6.

RADIO

DINGHY AERIALS
WITH REFLECTORS
Umbrella type, with wire mesh
reflector complete with setting

up instructions. Mast not
supplied.
LASKY'’S 7/ Post
PRICE 1/6
Good for T.V. and U.H.F.

ANTENNA ROD SECTIONS
Steel, sprayed khaki. Each rod
is 12in. long and }in. diam. Any
number can be fitted together.
PRICE 2/6 per doz., 6/- for 3 doz.

C.R.T. Rear Neck Protectors,

6.

12 VOLT D.C. MOTOR
GENERATORS
Output 300 volts at 150 m/A.
D.C. 7,00 rpam.  Size: 2}in.
diam. 6in. leng. 17/6

LASKY’S PRICE

INTRODUCING
THE SOUNDMASTER
You can now build your own
HIGH FIDELITY TAPE RE-
CORDER (both tapc desk and
amplifier) AT HOME. Uses
precision machined parts and
standard radio components.
Easily wired and assembled
without previous cxperience.

SEND NOW for 26 page booklet giving
full data to build in 6 easy stages, with full
size wiring -diagrams.
velopments in home recording.
like reproduction of voice, music and

All the latest de-
Life-

ow Road) Ltd.,

DDINGTON,
Hospital)

485/487 Harrow Road, Paddington, London, W.10
1979 and 7214. All Departments.

TERMS: Pro Forma, Cash with order, or C.O.D. on post
items only. Postage and package on orders value £1—1/- extra,
£5—2/- extra, £10—3/6 exura. Over £10 carriage free. All
goods fully insured in transit.

LONDON, W.9

events. 3 speeds, twin track recording at
3%in., 7}in., and 15in. per second. Fast
forward and fast rewind using 3 motors.
6 /6 POST
FREE
THE CREATORS OF THE
VIEWMASTER.
All components in stock. Werite for list.
Wearite, Bulgin, T.C.C., Collaro, etc.

BY

TELEVISION SELENIUM
RECTIFIERS

““ Sentercell >

The very latest
S.T.C. range.

K3/40, 3.2 kV.
K3/45, 3.6 kV.

DARK SCREEN FILTERS
18in. X 14iin..... 25/~

14}in. x 123in.. .. 19/6
13%in. X 1lin,.......... 14/11
PERSPEX. 13%in. x 10}in. X
}in.  Neutral shade, slightly
marked, 4/11 per piece.
SOLON
SOLDERING IRONS

220-250 volts.
Latest modelinstrumentiron 19/8
Standard model.......... 19/-

ALL WAVE RADIO INTER-
FERENCE SUPPRESSOR
UNITS, 5/6 each.

JACKPLUGS AND SOCKETS
Standard size, 3/11 per pair.

TOGGLE SWITCHES-._
BULGIN

12 VOLT VIBRATOR UNITS
Qutput 230 volts B0 mA.
BRAND NEW AND UNUSED.
Size: 9 x 5 x 5%in. Supplied
less vibrator, Vibrator required
is 6-pin synchronous. 19 /6
LASKY'S PRICE ./

Carr. 3/6 extra,
Other types in stock from 15/-.
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BUILD A PROFESSIONAL

RADIO OR AMPLIFIER

AT LESS THAN HALF
TODAY’S PRICE 1

A MAINS OR BATTERY
PORTABLE KIT

A Midget 4-vaive BSuperhet Portable Bet
covering mediur and long-wave bands.
Designed to operate on A.C. mains 200/240
volts, or by an " Alldry " battery. The set is
80 destgned that the mains section is supplied
us a separate unit which may be added
at any time. The Kit therefore can be
supplied (a) as an * Alidry ° Battery
8Buperhet Personal 8et which can then
be accommodated in the attache case
a8 {llustrated (size 8§in. x dfln. x
7in.), this is attractively finished in
lizard, maroon, dark green or blue
rexine, or (b) as a combined Mains/
battery SBuperhet Portable Receiver,
for which a polished cabinet is
avallable to accommodate both
Mains Unit and Batteries together.
Circuit incorporl&ea dela.yed A.V.C. and
lective Audio Feedb Kit is
ln every detail and includes ready-wound frame
aerials, fully aligned LF. transt. and.drilled chassis, ete.
Overall size of assembled chaasis 8in. X 4in. X 2}in. This receiver, as illustrated can,
be completely bullt for approx. £10:(plus Malns Unlt if required). Sead 1/9 for the fully
descriptive Assembly Book which includes Practical Layouts and complete price list of
Components. Attache case available separately, 37/8.

THE DENCO ULTRA MIDGET
SUPERHET COIL TURRETS WITH A
ROTARY TURRET ACTION

Type CT$ consists ot a [om‘ ntat.lon pre-set" unit {rom
which any three d and one on
long wave can be necelved by a turn of the turret switch.
Price_39/6.

Type CT10, is a 3 waveband coil pack lncorporating a fourth
switch position for 'Gram. Complete coverage is, long wave-
band 700-2,000 metres, medium waveband 190-570 and
shortwave 15 50 metres. Price £2/8/-.

A compiete receiver circuit and all necessary data s included
with each turret. These can be supplied separately for 8d.

HIGH FIDELITY PICK-UP

incorporating the CONNOISBSEUR Light- 39 /6

“ MINI-TWIN”’
1-VALVE BATTERY

Youte SURE to et & ot

SET

A design of a simple l-valve 2-stage Battery Receiver,

The
S Wireless
World ”’
3-Valve
Set

A Midget 3-
valve T.R.F.
Receiver for
operation on
AQC. mains,
covering
long and medlum wavebands.
We are able to supply ali
of the components to build
this set, as designed and
apecified in the Feb. 1950 issue, including
the drilled chassis. Valves and moving coil
speaker, etc., at the following prices :—To construct
complete chassis, less dial and drive assembly, £5/5/-. Ditto
including dial and drive assembly, £8. To construct the complete set, including diai
and drive assembly and cabinet, £7/3/8. Overall size of cabinet is 78in. X S§in. X
113in. A reprint of the designer’s mlcle. giving ctreuit and agsembly instructions
{this is avaiiable for 9d) with a layout is
included with each of above assemblies.

“ PERSONAL SET ’’ BATTERY ELIMINATOR

A complete Kit of parts to build Midget

* Alldry ” Battery Eliminator, giving
approx. 69 volts and 1.4 volts.

This eliminator is for use on A.C.

mains and is snitable for any

4-valve Buperhet Receiver
requiring H.T. and L.T.
voltage as above, or

approx. to 69 volts.

The Kit is quite easily and .
quickly assembled and is P

housed in a light aluminium case size 4iln. X 1}in. x 3}in. Price of complete Kit witb
easy-to-follow assembly instructions, 4218,

In addition we can offer a similar COMPLETE KIT to provide approx. 80 volte and
1.4 volts. Bize of assembled unit 7in. x 2§in. x 1}in. Price 47/8.

A COMPLETE
4 VALVE
T.R.F. CHASSIS

(Plus 7/6 Carr. and In-

surance). Including a

5in. P.M. BPEAKER
and VALVES.

FOR ONLY

weight Moving Iron Head. Includes a
C : Matchi T for (Plus 1/6 giving excellent results on
normal high impedance inputs. carr. & Ins.)

and having exceptionally low battery consumption,

and long

TWO BATTERY PORTABLES

(a) THE *“MINI TWO-THREE "
An “All dry” Battery Portable of mldge'. lize, 6fin. x
4¢in. x 3}in., designed to cover d 190-559
metres, with use of short traller aerial.
The simple design of this Recelver is so arranged that either
a 3-valve set or a 2-valve (afterwards easily converted to
the 3-valve) can be made.

Drilled chassis and practical diagrams make it the ideal
set for the beginner to build.

The complete chassis, includlng valve, can be built for
37/6 plus 8/11 P/Tax, the attractive plastic case is 9/6,
and snltable headphones 14[9

The 1nsf i layouts and a com-
ponent price list, are a.va.na.ble for 1[6

This Receiver also performa

» without

(e tion, as a tuning unit, and in a.ddmon, with slmple mod!-
d makes

t for which a
Girst-class pre-amplifier for pick-up or microphone

This receiver is of
the very latest design . __-J
covering bo'.h Long and o

and includ the modern BVA

Consists of a T.R.F. circuit using a
with H.F. stage and a mgh gain output pentode. Valve
sine up IT4—IT4—DL!
The 2-valve set can be oompletcly built for £4/3/6 (less
case), and the 3-valve for £5/3/- (less case). Kach price
includes valves, speaker and drilled chassis.
Bend 2/- for the memhly instructions : they include
simple and t la.youts and dla-
grams, which enable the most inexperienced construc-
tor to succesafully build either
set. All components are
available for separate sale,
a price list being supplied
with assembly instructions.

(b) THE * MINI-FOUR"
A 4-valve Battery Superhet Receiver deslgned to recelve
4 pre-set. three on

A COMPLETE

“CAR RADIO”

FOR THE HOME CONSTRUCTOR

113" x 43° x 3}

A design of a complete 5 VALVE SUPERHET RE-
CEIVER employing an R.F. Stage and incorporating a
separate VIBRATOR PACK size 48 x 2§ x 6{in. for
use on 8 or 12 volt D.C. suppllea. We can supply
all components to Yuild this complete Receiver and
Vibrator Pack including a Metal Cas

Valves, Drilled Chassis and 5in. P.M. Speaker

for £12/19/8. (Carr. and Ins. 5/6 extra).

the receiver Compouents for £9/19/68, and

the Vibrator Components for £3.
This is NOT an EX-GOVT. Recelver, it is a new design
em loying new Components.

d 2/8 for the complete set of ABSEMBLY IN-

long wave to suit local conditions. Each station is obtai

on the set by the turn of a rotary switch. No tuning is
necessary.

It is of midget size, being only 44in. x 6}in. x 4{in. when
completely built and is very easily assembied from diagrams
supplled

Cost of all components to build this set, in accordance with
the design, including a drilled and cut chassis and panel and
new valves, is £8/10/- (or less valves for £8/7/6). Attrac-
tive case finished in blue leatherette, 16/9.

plete constructional data with a blue print, which shows the
practical component layout and wiring diagram, together
with an individua! component price ilst, is available
separately, 1/8. Our battery eliminators (illustrated above)
available in kit form are guitable for use with this set.

d and one'on BTBUCTIONB. CIRCUITS and PRACTICAL LAY-
OUTS, a individual Component
Price List.

A Famous Manufacturer’s

SHADED POLE 10,6

GRAM MOTORS

(Plus /- carriage and insurance.) Ciockwise
rotations and ncorporates Mains Adjust-
ment Panel. Could also be used as Recording
Take Up or Rewind Motor.

valves. The line up being 12 BA8- 12AT6-
124A6- 35\V4 It incorporates Permeability Tuned Coils
thus ensuring excejlent selec',lvl'.y and sensitivi ity.

The overall size of the complete chassis Including speaker is
104in. X 4}in. x 63in.

An attractive Bakelite Ivory finished Cabinet size 11}in. x
biin. x 6lin. is available for 18/6 (plus 2/8 carriage and
insurance).

SPECIAL OFFER
A 12in. P.M. S8PEAKER .(2-3

manufacturer for only 4 9 A 6
(plus 2/- carriage and Insura;

ohm Voice Coll) by a very famous
ce).
THESE ARE BRAND NEW IN MAKERS CARTONS

“HOME CONSTRUCTORS **
THE NEW

“SOUNDMASTER”
TAPE RECORDER ISNOW AVAILABLE

8end 8/6 for the Il set of building and
instructions. These provide for an easily assembled com-
plete PORTABLE TAI’E RECORDER, including a con:
ponent price list enabling all component.s to be bought
separately.
WE HAVE THE NEW
W. B. “STENTORIAN "

HIGH FIDELITY SPEAKERS IN STOCK

Model H.F., 6-inch £210 6

£ 7 0
Model H.F., 8 Inch 6
Model H.F., 10-inch 8

: | £313
These spe&kem are of the very latest dealgn nnd provide
quality reproduction for the lower price range. 3 or 15 ohm

models are available.
£4.17.6

THECOLLARO VODEL AC47
(plus 3/- carriage and insurance)

GRAM UNIT
For use with 78 r.p.m. Records. Includes 1}2-inch
Turntable and incorporates a variabie speed control.
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AMPLIFIERS
TWO COMPLETE KITS OF PARTS

A 4-VALVE QUALITY A 12-watt HIGH FIDELITY ‘ PUSH-PULL *’ AMPLI-
¢ PUSH-PULL* 6-8 watt | FIER deslgned for A.C. mains 200 to 250 volts, employs
AMPLIFIER for A.C. mains. | 6 valves plus rectifier, with negative feedback, and
Incorporating Negative comprises a main amplifier chassis and a remote

Feedback, Filter Input controlled Preamplifier and Tone Control Unit,
Circuit ﬂnd' em- incorporating four controle—bass, treble,
ploying 6V8's in main volume or mixing control, and a radio,
Push-Pull. A I gram, microphone, sclector switch. This

simple arrange-
ment is provided to
enable either a
magnetic-crystal or
lightwelght pick-up
to be used, and ls
suitable for use with Standard or
long-playing records. A tone
control is Incorporated, and the
10-watt output transformer is designed to match

control unit measures only 7 X 4 x 2in.
The measured frequency range of the amplifier
with this unit shows an excellent response from
14,000 cycles down to 20 cycles, the bass and
treble controls allowing .independent control
of galn at both ends of the frequency range
from zero to a gain of 50. It can be seen, therefore,
:hat sfm;:::ek correction is provided to suit any
ype of plck-up with any type of recording. Input voltuge for maximum output is 70 mV. 6.3
volts at 2 amps and }0 mA. H.T. is provided for tun“ng unit, etc. Pricepof complete kit,
including drilled chassis and valves, £14. Complete specification and layout, 2/-. We can also
supply completely assembled and ready for use at £17.

THIS AMPLIFIER COMPARES WELL WITH THE
AT A FRACTION OF THEIR COST. IPACLLRMSONMANDASIMILARRDESIGNS

A GENUINE SPECIAL OFFER!

£11-14-6

{plus 7 6 carr. and insurance).

2 to 15 ohm speakers.
The overall size of the assembled chassis is 10in. X
1 di are ied. Price, including drilled chassla and valves, of
complete kit, £6/17/6. Price of assembled chassis, supplied ready for use,
£8/12/8. TFull descriptive leaflets are available separately for 1/-.

THREE COMPLETELY ASSEMBLED '
ALL-WAVE SUPERHET CHASSIS

@ Mode! B.3. A 5-valve 3-waveband Receiver. .

@ Model B3.P.P. A 6-vaive 3-waveband Receiver with
PUSH-PULL OUTPUT. !

@ Model B.3.P.P./R.F. AS5-valve 6-waveband (4 Bandspread) Receiver.

MODERNISE YOUR OLD RADIOGRAM FOR

-

(plus 10/- carriage and insurance)
with the very latest equipment. We will supply the
3 waveband chassis on the left with the 3-speed auto
changer on the right, complete with I0in. speaker for
£25 (£28/7/6 with the Model B3P.P. Or £31/5/- with
B3P.P R.F.) This is less than half the price of com-
parable commercial three speed auto radiograms.

8in. x 7in. high, and tull

(Normal price is
£16/10/-).

Brand new in Maker's
Cartons, complete with
1t instructlons,

The three Receivers are for operation on A.C. maing
100/200 volts and 200/250 volts, and employ the very latest mini-
ature valves. They are designed to the most modern apecu‘lca-

tion, great attention having been given to the quality of repr i lves

which gt
clarity of speech and muslc on both gram and radio, making them the ideal replacement

chassis for that * old Radiogram,” etc. ® These units will auto change on af] three apeeds, Tin., 10in. and 12in.

Briet specifications: Model B.3,—Valve line-up, 6BES, 6BAG, 6AT6, 6BW6, 6X4—
waveband coverage, short 16-50 medium 187-550, long 900-2,000 metres. Controls:
(1) volume with onfoff; (2) tuning (Aywheel type); (3) wavechange and gram ; (4) tone
(8-position switch operative on gram and radio). Negative feedback is employed over the
entire audio stages. Chassiasize: 11 x 73 % 8}in. high. Dial size: 9}in. x 43in. Price.
complete and READY FOR USE, excluding speaker, £12/12/- (carr. and Ins. 7/6 extra).
Model B.3. P.P. This model is the B,3 Receiver but lncorpora‘tu two 6BW6 VALVES

in PUSH-PULL, ing in really quality repr up to appr
6 watts. Price £15/15/~ (plus 7/6 carr. and ins.).
Model B.3. P.P/R.F. This model is similar in appearance and has same waveband

coverage as the Model'B.:i, but in additlon it fncorporates an R.F. STAGE together with

@ They play MIXED 7in., 10in, and 12in. records.
@ They have separate sapphires for L.P. and 78 r.p.m., which arec moved into position

by a simpie switch.
Y board size ired 18in. x 12}in. with height above 5}in. and height

below baseboard 3iin.
A bulk purchase enables us to offcr these BRAND NEW UNITS at this exceptional price.

| A DUAL CHANNEL PRE-AMPLIFIER
SELENIUM and TONE CONTROL UNIT

PUSH-PULL OUTPUT, employing a total of 7 valves with two type 8BWE in Push-Pull. This comprehensive PRE-AMPLIFIER and TONE CON-
This makes for a really sensitive recelver with genuine quality Price R ECTI FI E Rs TROL UNIT provides a full control of bass and treble
£18/18/~ (plus 7/6 carr. and ins.). in conjunction with a main Volume/Mixer Control.
THE WILLIAMSON AMPLIFIER 6 or 12 Volt. 1 amp. rating e
WE have the plete range of ified C ts in stack for this 6orl2Volt 24 , . 12/
:lamﬁua &\':am%’h‘ ‘"1 y E Tzly ‘.’;:1. Lo &gdm diatel 6orl2 Volts , 178
iealt wi N e complel assem| 1 Tuctions an lAgrams are
avallable for 3/6. GorlzVvolt6 , .. £1/719 ) |
A Complete Kit ot Parts to build a | |
3 BATTERY CHARGER KITS

3-4 WATT HIGH GAIN AMPLIFIER

or operation on
A.C. or D.C, Maina,
200-250 volts.

varied.

Each Kit.

All Xits are for A.C. Malns 200-250 Volts. They com-
prise of a Metal Rectifier and’ Transformer, tapped
{for 6 or 12 Volt charging, and a tapped Resistor, with
Belector Switch, to enable the charging rate to be

For 6 or 19 volt batteries at max. 1 amp.

For 6 or 12 volt batteries at max. 2§ amp.
For 6 or 12 volt batteries at max. 4 amp. £3/2/8
An easily followed Wiring Diagram is included with

It can be used with any amplifier and with any pick-up,
the range of frequency control provided by the unit
affording ample compensation for all types of pick-up
and all patures of recordings, i.e., English, American and
long-playing, without recourse to pick-up correction.

The extreme flexibility of the bass and treble controls is

£1/17/6
£2/5/3

such that the level of bass and treble can be set to suit

FIED COMPONENTS

THE VIEWMASTER TELEVISOR
We have had very considerable experience in g
customers to build this T/V and can supply SBPECI-

l instructions showing practical layouts and price list are
available for ?/8 for London, Sutton Coldfieid, Holme
l Moss, Kirk-o’-Shotts and Wenvoe,

any conditions irrespective of the volume output of the
amplifier.

istics are given in 12-watt ampllfier
| advt. )
The unit measures oniy 7in. x 4in. % 2in., including self-
I contalned power supply, and can be accommodated either
on or away from the main amplifler, i.e., on the front
panel of a cabinet or any other position. Price, including

EX-8TOCK. The assembly

When submitting

This amplifier will give 3 watta output for the small Input
voltage of ouiy 75 millivoits, and is therefore suitable for
use with any type of pick-up from the crystal type to the
minlature HfF Magnetic type.

A tone control is incorporated and the quallty produced is
excellent. The overall size of chassis 18 9in. X 5in. % 7ln. and
valve line-up 25Y5-bsH7-25L6.

Price of complete kit, including drilled chassiz and valves,
£4/2/9, plus 8}in. P.M. (which fits on chassis), 168/, or
8in. P.M., 18/9.

Price of fully assembled chassis ready for use, £5/5/-
{plus cost of apeaker).

Copy of assembly instructions snd components price list
avallable for 1/3.

-

post and packing charges.

STERN RADIO Ltd.
109 & 115, FLEET STREET, E.C.4

Tel

dritled chasas, valves (68N7 and 6J5), £3/168/9. Complete
assembly data is available aep y for 1/=. letel:
assembled and ready for use, £8/5/-.

orders, please include

CENTRAL 5812-3-4
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FILAMENT TRANSFORMERS
Primaries 200-250 v. 50 c/fcs.

63 v.15a. 5/9
6.3v.2a, .. 7/6
63v.3a. .. 9/6
0-4-63v.2a. 7/9
12v.1la..... 77
63v.6a 17/6
0-2-4-5-63 v. 4 a. 16/9
12v.3 a. or 24 v. 15a ......... 17/6

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 ¢/s. Primaries: 0-9-15 v.
1.5 a., 14/9; 0-9-15 v. 3 a,, 16/9 ; 0-9-15 v. 6 a.,
22/9 ; 0-49-15-24 v. 3 a, 22/9; 0-9-15-30 v.
3 a., 23/9.

ananes 200-230-250 v. 50 ¢fs.

. TOP SHROUDED DROP THROUGH TYPE

1 Primaries 200-230-250 v. 50 c/cs.
FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3 v. 2 a,, 6 v. Za,

Midget type 2}-3- gin. ..
350-0-350 v. 70 mA., 6.3 v. 2
300-0-300 v. 60mA 12 v. 15a c.t..
250-0-250 v. 100 mA 6.3

04-5v. 3a, .l
250-0- 250 v. 100 mA,

for R1355 conversion

R.S.C. MAINS AND OUTPUT TRANSFORMERS

Fully Guaranteed, Interleaved and Impregnated

SMOOTHING CHOKES

80 mA., "10 H. 350 ohms
60 mA., 10 H. 400 ohms ..

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50

120 v. 40 mA., 6 v. 1.5a.......
| 120 v. 40 mA., 6-0-6 v. filaa

OUTPUT TRANSFORMERS
Midget Battery Pentode 66 : 1 for 354, etc.
Small Pentode, 5,000Q2 to 3Q ...

| Small Pentode, 8,000 to 3C2 ...
Standard Pentode, 5,000Q2 to 3Q2 .
Standard Pentode, 8,000Q2 to 32

(. 001;;F), 002 mfd. (2 000 pid. ) Al at Sd
each ; 3/9 dozen one type.

COLLARO TAPE DESK MOTORS, shaded
pole type, clockwise or antl—clockwnse
29/9 each.

DIAL BULBS, M.E .S,, 8 v. 0.15 a., 6/8 doz.

VOLUME CONTROLS with long spindles,
all values less switch, 2/9; with S.P.
switch, 3/9.

WIRE WOUND POTS : 20 ohms, 30 ohms, 1,000
ohms, 5K, 50K3 medium length spmdles) 2/9.

220 ohms, 2K, 10K, 20K, 50K Preset type, 1/9 ea.

AMMETERS. AMoving coil. G.E.C. 0-5 amps.,
2n, scale, 12/6.

ELECTROL)YTICS {Current production.

NOT ex-Go

Tubutar Types CGan Types
8uF 450 v. 1/11 16uF 450 v. 2/9
8uF 500 v. 2/9 24uF 350 v. 2/11
16uF 350 v. 213 32uF 350 v. 2/11
16uF 450 v. 2/9 32 mfd, 450 v.  4/9
16uF 500 v. 3/9 40uF 450 v. 4/9
24uF 360 v. 3/3 64 mfd, 450 v. 4/9
32uF 850 v. 3/9 8-8uF 350 v. 3/9
32 mfd. 500 v. 4/9 8-8uF 450 v. 3/
8-18uF 500 v.  4/11 8-16uF 450 v. 4/6
25uF 25 v. 113 16-16uF 4560 v. ~ 4/11
60uF 12 v. 1/2 16-16 mfd. 500 v. 5/9
50uF 50 v 2{3 18-32uF 350 v.  4/9
Can Types 32-32uF 350 v. 4/9
8 mfd. 450 v. 2/3 32-32uF 450 v.  5/11
8 mfd. 500 v. 2/11 64-120 mfd. 350 v. 7/6
16 mfd. 350 v. 111 3,000 mfd. 6 v. 5/9

SPECIAL OFFERS. Germanium Crystal Diodes
2/3. Midget Mains Transformers (size approx.
2§ X 3x 2}in.). Screened Primary 220/240 v. 50 c/s.
?Iul;put, 250-0-260 v. 60 mA, 6.3 v. 2.6 a. Only
CO-AXIAL CABLE. 75 ohms { in., 9d. yard.
Twin screened feeder, 8d. yard

EX-GOVT. CATHODE ISOLATING FILAMENT
TRANSFORMERS. 6.3 v. to 6.3 v. c.t., 3/9 ea.

MISCELLANEOUS EX-GOVT. ITEMS

Slydelock Fuses, 15 amp., 1/9. Bulgin panel

mounting Fuseholders (ex-equipt.), 11d. Bulgin

octal type moulded Bakelite, 5-pin or 7-pin

Plugs and Sockets, 1/11 pr. Earphones (Single),

low resi 1/3.

EX GOV T, ACCUMULATORS, Unused and guaran-
2 v. 16 A H. Size 71}—4—2111 4/3 ea.

Or set of 3 wired for 6 volts in wood carrying

case 9—7—>5in., 12/9, plus 2/6 Carr.

,gize dpproxxmately 12in. X 64in. X 5in. Bakelite
type available in Brown or Cream. Price of
Cabinets, 17/6 ea., carr. 2/6.
Suitable fully punched T.R.F. 3-valve and
rectifier chassis
Suitable fully punched superhet chassis
(4 valves and rect.) ..........ccooeieiiiinnnn
Dial Scales, 2 colour, 2 waveband, station
named, glass ...........ccocciiiiiiiniiiniiiieinn
Dial Scales, 3 colour, 3 waveband, station
namedjyglassii . SR B 8 geme: - o
Suitable coloured Metal Backplates .
‘“ Push-on ’* Pointers...................
T.R.F. Coils, 2 waveband with circuit.
Drum Drives, complete .........c....ccccoeenee
Constructional Envelope of an All Mains
T.R.F. Receiver (8 valves and rectifier)
which can be built in any of above cabinets
(for approximately £5)

SELENIUM
L.T. Types

2/6 v. Q a.hw. 111
F.W. Bndgc Types

6/12 v. ..6/11
6/12 v. 2 a
6/12v. 4 a.
6/12 v, 6a.

3/9
4/9
1/6

1/9
i

GI9
2/6

RECTIFIERS
H.T. Types H.W.

70 v. 20 mA. ......
90 v. 20 mA.
120 v. 40 mA.
250 v. 50 mA.
350 v. 50 mA.......
250/360v. 80 mA.

EX-GOVT. E.H.T. SMOOTHING CONDENSERS
02 mfd. 5,000 v. Bakelite Tubulars.........

.1 mfd. lslus .1 mfd. 8,000 v., large blocks
{common negative 1solated)

SPECIAL PURPOSE EX-GOVT. VALVES
GUARANTEE )

4/11, SP61 (VR5) 2/9, VR56 3/11, AC6Pen
5/3, 807 /11, 7193 1/3, 6]6 9/6, 954 1/11, 955 3/9,
6SH7Met 6/11, 12SC7GT  6/11, RK34 2/6,
VU120A 2/9, SP41 (VR65A) yn.

EX-GOVT. WIRE WOUND POTS.

(Ex-equipt., insulated spindles).

Bakelite type, spindles approx. lin. 2K, 2.5K,
6K, 10K, 156K, 20K, 60K, 100K, 2/3 ea.

250-0-250 v. 70 mA., 63 v.25a. ... 2/11 - Standard Pentode, 10,000 ohms to 3 chms... 4/9
260-0-200 v. 70 mA., 63 v. 3, 5v. 22, 14/11 | 300-0-300 v, 100 mA., 63 v.-4 v. 4 a. ct, sjo | Multiratio 40 mA. 30:1, 45:1, 60:1,
350-0-350 v. 80 mA., 6.3 v. 2a,,5v.2a.  16/9 | 507" 353 foomcs ~~~~~~~~~~~~~~~~ 90 : 1, Class B Push-Pull ........... =
350-0-350 v. 80 mA., 6.3 v.3a, 4 v. 2.6a. 14/11 °0L5 "3 g/ 25/9 Push-Pull 8 watts 6V6s to 3 ohms.. -
250-0-250 v. 100 mA., 6.3 v. 43, 5v. 3a. 23/9 | gorrra i B By g i g 33/9 | Push-Pull 10-12 Watts 6V6 to 3Q or 150... 15/9
300~0 300 v. 100 mA 6.3 v.-4 v, 4a,c.t., 350-0-350 b5 150 mA. 6.3v. 2a. 63v.2a. Push-Pull 10-12 Watts to match 6V6 to
v.3a. ... . 23/9 e o w e R IR Pu3-ha<rs,uor 1saw .............. R T 16/9
350-0—350 v. 100 mA. 9] Peootoonagaceagaea0centan ko S e "Push-Pull 15-18 Watts to mat: , etc., to
350_3—35‘6 3a . 23/9 35(5)-0 3:?0 v.160 mA.,63v.6a,63v.3a, as/9 3513 gr l1150 %Vpeakelx;ig... ......... . 22/9
v. 150mA 3 29111 | ar0 (820 o SE A R R R e e o) Push-Pull 20 Watts y sectionally
350-0-350 v. 150 mA., 6.3 v. 2., 6.3 v. 2 2., LEDOEED el (3005 ol ST il wound, 6L6, KT66, etc., to 3 or 15Q...... 47/9
5v 3a, 20/11 v.2a,4v.3a. forElecttomcEng elevisor 67/8 |\ oo type, exact to author's
R ] D T A sia/ T it 425-0-425 v. 200 mA., 6.3 v.-4 v. 4 a. c.t., svedincahon g
63-4 v. 4 a, c.t., 04_5‘,33 suitable pe ation' e I B e - o
E.H.T. TRANSFORMERS 2,500 v. 5 mA., Williamson Amplifier, etc. ..................
20-2 v. a, 2-02v. 11a, for 425-0-425 v. 250 mA., 63v ‘6a,63v.6a., | MICROPHONE TRANSFORMERS
VCR97 VCR517 or ACR2X ............... 35/- (50 STEH e oo ononpocoootootonnd 1000 1 . e N o SR 5/9
SILVER MICA CONDENSERS. 5, 10, 15, EX-GOVT. AUTO TRANSFORMER
20, 25, 30, 35, 50, 100, 120, 150, 180, 200, 50 c/cs.
230, 300, 330, 400, 470, 500, 1,000pfd. 15-10-5-0-215-235 v. 200 watts... 25/9

EX-GOVT. MAINS TRANSFORMERS.
All 230 v. 50 cfcs input. 4.8 v.

1a, output ......ooovvririarininreriae
Outputs 250—0—250 v. 40 mA., 6.3 v. 108
3:;&0-350 0 mA BV A

VALVE SCREENING CANS. International
Octal 8 piece, 10/6 doz., 1/3 each.

EX-GOVT. SMOOTHING CHOKES
250 mA., 10 H. 50 ohms. Potted type .
250 mA., ’40 H. 200 ohms. Trop. type..
'250 mA.’ 20 H. 250 ohms. Troplca.hsed
250 mA. 10 H. 100 ohms................
250 mA. 5 H. 100 ohms. Potted type.
250 mA. 3 H. 500 chms Potted.....
200 mA. 3-56 H. 100 ohms...
150 mA. 15 H. 200 ohms...
100 mA. 10 H. 100 ohms...
100 mA. 15 H. 450 ohms. Tropicalised.
100 mA. 5 H. 100 ohms. Tropicalised .
50 mA. 50 H. 1,250 ohms. Potted type

EX-GOVT. T.V. TYPE TRANSFORMERS. All 230
v. 50 ¢/s input.
610-0-610 v. 150 mA., 300-0-300 v. 160 mA.,
1,250 v. 260 mA. o |
2v.3a,2v.3a,2v.3a,2v.3a..
415—36(}0—360415 v. 250 mA. 5
376-345-0-345-375 v. 250 mA. .
63v.6a,63v.6a,5v.3a,5v.3a,

4 v. 3a. ol .. RSN el /6
2v.2a,2v.2a,4v.8a,4v.3a, highins. 9/6
278-0-278 v. 80 mA. ......ooiiiiiiii 7/9
350-0-350 v. 160 mA., 6.3 v 6a.,5v.3a.... 27/6
4v.62,63v.6a,63v.6a,4v.6a,

4v.3a,4v.8a,4v.3a,5v.2a.......... 22/9

EX-GOVT. RF26 UNITS.
49/6, plus carr. §/-.

EX-GOVT. BLOCK PAPER CONDENSERS

"Brand new, cartoned,

4 mfd. 500 v., 2/9 mfd. 500 v. 4/9
. 4mfd. 750 v., 3/3 10 mfd. 500 v. 6/9
4 mfd. 1,000 v. 3/11 10 mfd. 1,000 v., 7/9

4 mfd. 2,000 v., 5/9

EX-GOVT. HEAVY DUTY FiL. TRANS.
All for 230 v. 50 cfcs. input. 6.3 v. 10 a., 17/6,
6.3v.12a., 18/6,6.3 v. 20 a., 22/6.

EX-GOVT. CATHODE RAY TUBES
VCR517 (guaranteed full picture) .
ACR2X (guaranteed full picture)
VCR139A with screen ...
Carr. 6/~ ea. on first 2 te
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R.S.C. 25 WATT "PUSH

‘We are proud -to introduce our A II Quality Amplifier, which
we consider to be the best value in amplifiers offered to-day.
The volume of its high fidelity reproduction is completely
controilable, from the sound of a quiet intimate conversation
to the full glorious volume of a great orchestra. Its sensitivity
is so high that in areas of fair signal strength it can be operated
straight from a crystal receiver. Entirely suitable for standard
or long playing records in small homes or in large auditoriums.
For electronic organ or guitar or for garden parties or dance
bands.

The kit is complete to the last detail, and includes easy to follow
point-to-point wiring diagrams.

Twin volume controls with twin input sockets allow SIMUL-
TANEQUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
transformer to voltage amplifier. Frequency response + 3 db.
50-20,000 C.p.S. HUM AND DISTORTION LESS THAN
05 per cent. measured at 10 watts, six B.V.A. valves, Marconi/
Osram KT series output valves. A.C. only, 200-230-250 V.
50 cfcs. input. 420 v. HT. LINE. Paper reservoir condenser.
Compact chassis. Matched components. OVERALL SIZE
14-10-9in. approx. Outputimpedances for 3 and 15 ohmsspeakers.

PULL"

Available in kit form at
the amazingly low price of

AMPLIFIER

Plus
carriage 5/-

9 gns.

Or ready for use 30/- extra.

| A PUSH-PULL 3-4 WATT HIGH-GAIN AMPLI-
FIER FOR £3/12/, plus carr. 2/6. For mains
input 200-250 v. 50 c¢fs. Complete kit of parts
including point-to-point wiring diagrams and
instructions. Amplifier can be used with any
;yye hof feeder uni%N or pick-upl. Output 1: tf;:ln'

.3 ohm speaker. e can supply a_very suitable
| 10in. unit by Gooé.mans at 31/-.) The amplifier
can be supplied ready for use for 25/ extra. Full
descriptive leaflet 1/-.

PERSONAL SET BATTERY SUPERSEDER KIT.

Complete  with case.
Supplies 90 v. 10 mA.
and 1.4 v. 250 mA. fully
smoothed, from normal
200-250 v. 50 cfs.
mains. For 4-valve

R.S.C. MASTER INTERCOMM. UNIT, with pro- |
vision for up to 4 * Listen—Talk Back Units”’
A high gain amplifier enables speech and other
sounds emanating from the rooms containing
remote control units to be heard at the master
control. The unit is in kit form and point-to-poir.t
wiring diagrams are supplied. A walnut veneered

5

wood cabinet is included. Mains input is superhet  receivers.
200-250 v. 50 c¢/s. H.T. line 300 v. CHASSIS Price with circuit
IS NOT * ALIVE.” Ideal also for use as '* Baby 33/9. Or ready for
Alarm.” Sound amplification 4 watts. Price use 39/9. Size of
only £5/19/86. *‘ Listen—Talk Back Unit'' as unit 5-4-1fin.

illustration can be supplied at 27/8 each. Full
descriptive leaflet 1/-.

The Master Unit can be supplied assembled and | p,m, SPEAKERS. All 2-3 ohms. bin:, Goodmans,
tested for 27/6 extra. 14/9, 8}in. Elac., 14/11, 8}in. Plessey with Pentode
Trans., 14/11, 8in. Plessey, 15/9, 8in. R.A. Heavy
duty, 18/9, 10in. Goodmans, 31/-, 10in. Plessey,

For mains . a
To charge 6 v. accumu- | :g;g, 10in. Rola with Trans., 29/6, 12in. Truvox,

R.S.C. BATTERY CHARGER KITS.
input 200-250 v. 50 c/s.
lator at 2 amps., 25/9.

| WILLIAMSON AMPLIFIER KIT. Complete set
| of parts (exact to author's sgeciﬁcatjon) for
construction of the original amplifier.

PRICE COMPLETE 14 gns.

| R.5.C. TONE CONTROL-PRE-AMP. UNIT. A

| complete set of parts for the construction of a
very efficient but simple pre-amplifier and tone
coantrol unit. Suitable for use with any amplifier

and pick-up. Fil. supply is _self-contained.
| Overall size is 7}-8-5%in. approx. Full descriptive
leaflet 5d.

| PRICE INCLUDING WIRING DIAGRAMS 37/6.
i Or ready for use 15/~ extra.

To-chafgd 6 v. or 12 il S All 21 raemp i, ol
a ulator at 2 " LE. 3 . 2-3 ohms; 63in. ola
Sijamulator at 2 amps., | £ 700 ohms, 11/9, 10in. R.A. Beld 600 ohms,
To charge 6 v. or 12 v. | 23/9. 10in. RA. field 1500 ohms, 23/8. 10in.
accumulator at & amps, | RA. Field 1,000 ohms, 23/9.

499,

ABOVE KITS CONSIST

BATTERY SET CONVERTER KITS. All parts for
OF BLACK CRACKLE | convertingwany type of battery receiver to all
STEEL CASE, MAINS | mains. A.C. 200-250 v. 50 ¢/s. Kit will supply
TRANSFORMER,FULL | fully smoothed h.t. of 120 v. 90 v. or 60 v. at up to
WAVE METAL REC- | 40 mA,, and fully smoothed 1.t. of 2 v. at up to
TIFIER, FUSES, FUSE- | 1 a. Price complete with circuit and instructions
HOLDERS AND CIR- | only 48/9. Supplied ready for use for 7/8 extra.
CUIT. Due to careful
design the use of resistors | H.T. ELIMINATOR AND TRICKLE CHARGER
for regulation of charge | KIT. Consists of h.t. and l.t. transformer, h.t.
has been obviated. The mean charging rates | and l.t. rectifiers, smoothing electrolytic, choke,
are as indicated above, and complete safety is | and steel case. For mains input of 200-250 v.
ensured by fusing of both input and output. | Qutput 120 v. 40 mA. and 2 v. } a. Price with
Chargers supplied assembled and tested for 6/9 | circuit 29/6.

extra, Or in working order, 37/6.

RADIO SUPPLY CO.

32 THE CALLS, LEEDS 2

Terms C.W.0. or C.O.D. No C.0.D. under £I,
under £3. Full Price List 6d. Trade List 5d.
Open to Callers: 9 a.m. to 5.30 p.m. Saturdays until | p.m.

(LEEDS)
LTD.

Postage I/l extra under £1, 1/9 extra

| GHASSIS
I

| 18 s.w.g. undrilled aluminium amplifier
type (4 sided)
12in. % 9in. X 2400, o 6/11
14in. X 9in. X 2}in. . 8/11
14in. x 10in. X 3in. . T/t
16in. X 10in. X 3in. .... ... 8/3
18 s.w.g. aluminium, receiver type. @in.x
3§in. x 14in. N Tih
73in. X 4}in. X 2in. . 2/9
10in. % 54in. X 2in. . 3/3
1lin. x Bin. X 28in. ... .o 3
I 168 s.w g. aluminium, receiver type, 12in. x
8in. x 2}in. ... 5/3
16in. x 8in. X 2}in. . 776
20in. X 8in. X 2¢in. . 8/11

18 s.w.g. aluminium, amplifier type, Y sig;:;j‘.

12in. x 8in. x 2¥in.
16in. x 8in. x 2{in. .
20in. x 8in. x 2}in. .
14in. X 10in. % 3in. ...

H1
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5 Harrow Road, Paddington, W.2

PADdington 1008/9 and 040
OPEN MONDAY to SAT. 9—6 THUR

/

S.

I o’clock.
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*

TRUVOX TAPE UNIT. We are at last able to give immediate de-
livery on this long-awaited unit. Price £23/2/-, plus 5/- carriage. Detalls
of the unit and of assoclated amplifier available on redeipt of stamp.

*

VOLTMETERS.

3,500 v. M.C. 3}in. Projection
MILLIAMMETERS.

1 M/A, M.C. 2}in. Desk Type

AMP-METERS.

RADIO-GRAM CHASSIS
3 Wave-band Superhét. Med., long and short.
5 Latest Type MULLARD Valves.

4 Position Switching. Gram., med., long and
short.

Provision for A.C. Mains
Extension Speaker 110/250 volts.

Chassis 1lin. x 7in. x 24In. Scale 8in, Square.
Or Chassis |34in.x64in.x24in. Dial 10in. x 5%in.
PRICE £10/5/-.

BRAND NEW AND GUARANTEED CARR.

PACKING AND INS. 10/-.

15 v, (60c) a.c. M.I. 2}in. Flush Panel Mounting .......
20 v. M.C. 2in. 8quare Panel Mounting
300 v. M.C. 2in. Square Panel Mounting ..
3,000 v. M.C. 2}in. Flush Panel Mounting ..
4,000 v, M.C. 2}in. Flush Panel Mounting ..

600 Microamp M.C. 2in, Round Panel Mounting
1 M/A. M.C. 2in, 8quare Panel Mounting
1 M/A. M.C. 2}in. Flush Panel Mounting

5 M/A. M.C. 2in. Bquare Panel Mounting
10 M/A. M.C. 2}in. Flush Panel Mounting
30 M/A. M.C. 2in. Round Panel Mounting
30 M/A. M.C. 2}in. Flush Panel Mounting
50 M/A, M.C. 2in. Square Panel Mounting
200 MfA. M.C. 2}in. Flush Panel Mounting
500 M/A. M.C. 2}in. Flush Panel Mounting

1 Amp. T.C. 2{in. Projection .........
8 Amp, T.C. 2in. 8quare Panel Moun'.ulg

6 Amp, T.C. 2}in. Flush Mounting
20 Amp. M.L 2}in. Round .....
SEND 15 Amp, M.T, (50c) Projection ... .........
STAMPS 300 volts 50 CY. A.C. 5in. Dial Pro]ecMon Typ
M.0. = Moving Coil. M.I. =Movmgl.mn T.C. = Thermo-Coupled.
FOR All Meters are Brand New and in original cartons.
NEW
1953 6 WATT AMPLIFIER (UNDISTORTED)
28-PAGE Manufactured by Parmeko and Sound Sales for Admiralty. 4 valves, PX25,
- 2-AC/HL, MUI4. Output Matching and 3Q) and 15}, 100/250 v. A.C.
CATA- COMPLETE IN STEEL- GIREY AMPLIFIER CASE.
LOGUE CALL FOR DEMONSTRATION

PYE 45 Mo/s STRIP, TYPE 3583 UNITS

Bize 15in. X 8in. X 2in. Complete with 45 Mc/s. Pye

8trip, 12 valves, 10 EF50, EB34 and EAB0, \olume
C

8in. ESCUTCHEON, Brown Bakelite. Sui'.abh: plate
glass and mask for 9in. tube. Price 7/8.

T.V, PRE-AMPLIFIER FOR LONDON AND
BIRMINGHAM. Complete with 6AM8. Ready to
plug in to your set, 27/6. P.P. 2/6.

controls and Hosts of Resist and

Bound and vision can be incorporated on this chassis
with minimum gpace New condition, Modification
data supplied. Price £5. Carriage paid.

AMERICAN 12v. DYNAMOTOR
Output 250 volts. 60 mA. Weight 5 Ib, Suitable
for Car Radio or Electric Razors. 22/6.

VCR139A.
35,

24in. Brand new in original cartons l
CArIT, .

free.

A GENUINE SPECIAL OFFER !

(Normal price iz £16/10/-). £10/10/-.
(plus 7/6 carr. and insurance.)
Brand New in Maker’s Cartons, complete with mount-
ing instructions.
® These units will auto change on all three spoeds,
7iu., i0in. and 12in, .
® Thay play MIXED 7in., 10in. and 12in. records.
® They have sepirate sapphires for L. P. and 78 r.p.m.
which are moved intc position by a stmple switch, .
@ Minimum baseboard size required 16ln.x12%in.
with height above 5}in. and height below base-
board 2in.
A bulk purchase enables us to ofter these BRAND
N'E\V UNITS at this exceptional price.

3-8peed Auto Change Units by a Famous Manufacturer

WELWYN WIRE-WOUND SLIDER
RESISTORS
MOUNTED ON PANEL I-'KOB TIV BETB

4 Bank : 1000, 5000, 2-10) 5/
4 Bank: 1K, 2-2K, 1-1 meg. (car) 5/~
5 Dank : 2000, 2K, 3-10K  ............ 6/~

W/W. PRE-SET VOLUME CONTROLS
TYPE ¢ %01"*
1000, 5000, 2K, 10K and 30K 2/6

METRO-VIC (METROSIL) PENCIL
TYPE E.H.T. REGULATOR up to 10 k.v.
particularly suitable for regg}nung E.H.T. Fly-Back

STROBE UNITS. Brand New.
these contain 6 EF50s, 8 EAS0s,

in sealed cartons,
1 8P61, a hoat of
chokes, relays,
awitches, 7 pots. and 5 smoothing condensers. Bize
18in. x 8}in. x 7}in. Only 67/8.

L.T. RECTIFIERS
6 v. 1 amp. G.E.C.
12 v. 2} amp. Westinghouse
12 v. 4 amp. B.T.C. ....
12 v. 8 amp. B.T.C.

25/73 TRI196 RECEIVER
This unit is complete with 6 vaives, 2 EF38, 2EF39,
1 EK32, 1 EBC33 and 465 kefs. I.LF.T.s. Circuit and
conversion data suprlied, 25/- in new condition.
Post Free.

H.T. RECTIFIERS

INDICATOR UNIT TYPE SLCS

Thia Unit is ideal’for conversion for a 'Scope Unit or
basis for Midget Television. It contalns CfR Tube
type ACR10 (VCR193A) complete with holder and
cradle, also earthing clip. 1-VRE6, 2-VR65, 24 mid.
550 v. wkg. condenser, potentiometers and a varied
assortment of resistors and condensers. These Units
are in new condition and packed iu wooden transit
cases. The CIB Tube will be tested before despatch.
Di fo. x 6Mo. x 11jin., 45/-.

8.T.C.125 v. 60 mA. ..... 4 6
8.T.C. 125 v. 100 mA 5 0
8.7.C. 125 v. 125 mA. 8 0
8.T.C. 250 v. 250 mA. 18 0
WESTINGHOUSE I4D/972
250v. 25 mA, ... 86 8
8.T.C.M. 1/3 Noise Limiter . . . 2 0
G.E.C. METER RECTIFIER lmA 1 6
RECEIVER R1356. As d for ' Ii ivo
Television.’” Complete with 8 valves VR65 gnd 1 en
5U4G, VU120, VR92. Only 29/8, carriage
bmnd new in orlg!.nal packing cases8 55/~ carriage .’zl-
RF, 25/- ; RF25, 25/- ; RF26, 59/6 ; RF27, 58/6.
RECEIVER UNIT TYPE 159, Bize 8l

24 v, selector switch. New condition, 15/-.

X 6}in, x 4}in., containing VR91, VR92, CV66, VR6S and

INDICATOR UNIT TYPE I182A
unit contains VCR517 Cathode Ray 6in. tube, com-
p]etc with Mu-metal screen, 3 EF50, 4 8P61 and

1 504G valvee, 9 wlrc-wound volume wntrolslznd

ist, ble elther

for basls ol t.elemlon ((ull picture guaranteed) or

Oscllloscope. Offered BRAND NEW (leas relay) in
original packing casc at 79/8, Plus 7/6 carr.

WALKIE-TALKIE TYPE -‘ 46,” with

8 valves. 2VP23, HL23 DD, QP25, TP25 and ATP4,

nerlﬂ.l rods, LF, trans, 1.6 Mc/s mike trans. in new
it but less

colls removed by M.o.8., 35/-, carr. paid. (Lens

valves, 12/6.)

VCR5I7C BLUE & WHITE éiin. TUBE
This tube replaces the VCR97 and VCR517 without
alteration and”gives a full blue and. white picture.
Brand new in original cartons 35/-. carr. free.

Three Months® Guarantee.

CATHODE RAY TUBES

VIBRATOR PACKS
Input 6 v., Output 150 v., 40 mA. . 25/~
Input 8 v., Output 180 v., 40 InA. (ex. 21 eet) 17/6
Input 2 v., Qutput 180 v, 190 v, 36 mA,, L4 v,

250 mA. 50/-
Input 6 v., Outpuz 200 v 80 mA. (Maaternd,lo) 30/-
Input 12 v., Output 300 v., 100 mA.

6 v. Vib. Trans. 250 v., 80

WEARITE

705 Coll Pack 2 waveband ..

501A and 502 465 ke/s. pair

‘Wearite Mains Trans. Inpu
output 325-0-325 80 mA., 6.3 v. 2.6 ampa.,
Ov.2amps...... .

s T, e s

£1 1 0
PLESSEY mldget type 230 volts input, output 230-0

230. 50 mA., 6 volt, 2.8 amps., screened primary, 12/8
A —————e—————————
WEYMOUTH SUPERHET MINIATURE COIL PACK
Covering Med./Long/8hort wave bands. Iron cored
coils. Dimens.: Height 1fin. Length 3§in. Width
2{in. B8pindle length 2in. Compiete with Circuit.

Price 19/6.

VCR97. Guaranteed full T/V pictum
(carr, 2f~) . 00
VCMI Gul
with mu-metal screen) £2 0 0
3BP1, with shhald suitable fo! pe
(carr. 1/6) .... . £1 5 0
MU-METAL S or
517, P.P.1/6 . 2 10 0
8in. ENLARGE
L B e e 17 8
VRI.’QI {EF30). Brand new Red Sylv:mia.n original
Brmsh types, brand new and boxed 18//8

\571?.;)1 {EF50), Ex-brand-new units, §/-, or ten for
0/-.

PX25, 12/6. Matched PX25's at 25/~ per pair,
Raytheon CK510AX Sub-Mintature anves, brand
new, 5/=. GUS50, 12/5

S.T.C. RECTIFIERS E.H.T.

K3/25, 650 v. 1 mA. 4
K3/40, 1,000 v. 1 mA. 6
K3/100, 8,500 v. 1 mA. . 14
K3/200, 10,000 v. 1mA_ ... .......... £1 6

No, 38 ".WALKIE TALKIE " TRANS-
RECEIVER, complete with Throat Mike, phones,
Junction Box and Aerlal Rods in canvas bag. Freq.
range 7.4 to 9 Mc/s. Range approx. § miles. Ail
units are as new and tested before despatch, £4/10/-.

SHADED POLE MOTORS
A.C. 200{250 v. 50 mles. 2,000 r.p.; m. ldeal (or Tape
Recorders. Gram. Motors, Timing
Bwitch Movements, etc. 8ize 2§° x 3}' x 2|'
new, 10/6 each.

Br&nd

. WANTED

723 A/B and CVI29 Klystron
VYalves, Philips Trimmers, 3-30
pF. RLI8, NR88. Any quantity.

PLEASE ADD POSTAGE. ARTICLES UP TO 10/, I/-.

, 16, €2, 2)-.
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MAINS TRANSFORMERS Al “SWAN " R:DIO CAdBINEch LOUDSPEAKER UNITS
-Way M ti 5 uild a Radio in this up-to-date Cabinet. 2
MTI ga¥ayiRicupanepliyre A modern looking Radio Cabinet complete with ém. Plle.ssey RodndimyEEoRicgtables 12/5
g ! drilted. chassis ; dial drive and drum ; back lac 34in. square type. 2t03 Q2 ... 13/6
Standard Tapped Primary 200/250 v. late ; dial ; spring ; pointer ; size 154ln. Sin. Unlts by Lectrona and Elac 12/3
Secondaries 250.0-250 v. 80 m/a. 6.3 v. 4 amp. 5 v. 7Iiin e P?—icegt'llréjﬁ J . Truvox 64in. Wafer Speaker, o'nly
2 amp. Both filament windings tapped at 4 Pote Ian'd Packing 17_" deep 20/~
volts. Each 17/6. 64in. Elac with outputtransformer 16/6
MT2. . 8in. Units by Plessey and Efac . 15/~
As above with 350-0-350 v. 80 m/a. H.T. winding. Lectrona 10in. 2 to 3Q 16/6
Each 17/6. Rola/Celestion, 8in. 16/6
MT3. Rola/Celestion, 1Qin. . 25/6
Standard Tapped Primary 200/250 v. {2in. Truvox BXI| nghtwelght . 5776
S°§°cd?'z 30"5 3- 3'293 we'"‘: tappmgs l“ = | Extension Loudspeaker in mottled bake-
127 3 15 v s 18 v, 330w, 3 24 v. Each 17j6, | et R AR 19/6
AUTO. 0-10-120-200-230-250 v. 100 watts, | Plessey Mains Energlsed Bln Unlt ISOO
Each 17/6. Field .... e 21/~
RECEIVER 1132A COLLARO AC37

Contains EK32, 4 EF39, 6Hé, 6)5, 3 SP6l,
P61, in good condition. Fitted with tuning
meter, slow-motion drive and dial. Com-
plete, with Circuit Diagram, 50/- each,
carriage, etc., 7/6.

FLEX AND CABLES
Twin Twisted PVC Flex 14/36. Crystal

Colour 3d.yard. Per 100 yds... d 19/6
Push Back Wire 7/0076. Mauve, Whlte

Blue, Green, yard . 2d.
Twin Ribbon Feeder 300, yard éd.
Coaxial Cable 75, 7/0076, yard . /-
Twin Flat 14/0076 PVC Black, 3d yard

Per 110 yds. Coil o 20/-
Screened Cable Single Core, yard éd.
Screened Cable Twin Core, yard  ...... 7d.
Headphones High Resiszance CHR., pair 10/-
Headphones Low Resistance CLR., pair  7/é
Yaxley Switch | Pole 8 Way 1/6
Yaxley Switch 2 Pole 2 Way 1=
Multicore Soider, per packet . . 6d.
P.K. Self Tapping Screws No. 4, {in. dox 34d.
Rubber Grommets. Assorted, doz. éd.
Microphone Transformer 60-1 Ratio . 1/6
Paper Block Condenser 2 Mfd. 1,000 v. I/-
Grid Caps Octal Push-on Type, doz....... éd.
Screened Grid Caps. British and U.S.A.. ., 3d.
Yaxley Switch 4 Pole 3 Way 2/6
Yaxley Switch 4 Pole 2 Way ... 1/9
Electrolytic Block Condenser 4 Mfd SOO v. 1jé
Crystal Diode 73 i/8
Bridge Rectlfier, 12 v, 3 A .. 139
Single Gang. .0005 Mfd, Condenser s 2/9
T.R.F. Switch ...... Do 1/~
Standard Iron Element 450 w.. 8 /8
Hydrometer Brand New in wood case ... 8/6
Bulgin Toggle SwitchD.P.D.T. ............ 2/3
Extension Speaker Vol. Control /3
Throat Microphones, 2 in box 1/6
G.P.O. Type Jack Plug . 1/3
Bel! Push with light .... 1/3
Car Bulb 6 volt 8 watt 1/3
Car Plug Suppressors ......... 1/2

EX. GOVERNMENT VOLUME CON-
TROLS.

50002 ; 60002 ; 10KQ ; 20KQ ; 25KQ ; SOKQ) ;
IEOOKQI; + megQ) ; § megQ ; | megQ) ; 2 megfd.
ach 1/-.

We can supply a circuit diagram with all in-
structions for constructing a 3 valve plus metal
rectifier T.R.F. receiver to operate on Long
and Medium wave bands for 1/6.

The complete kit can be supplled for £6/6/-.
Plus Packlng and Post 2/6.

SPECIAL PURPOSE VALVES

EF8 6/6 4/- VUIII 3/6
6G6G  6/6 TTII 6/6 9001 63
9004 63 VRII6 4/~ VU39 8/6
VRI36 7/~ VR56  7/- VR65A 3/6
VRé6 3/9 954 2/~ 956 3/6
VUI20A 3/6 CV7I 1/- 9003 /3
9002 6/3 VRI37.  5/- 2X2 5/6
VRS3 76 VRSS  7/3 VR6S 39
VR9I &/~ CViss  3/9 6557 8/-
807 8/9 VTI05 4/~ VT75A 7/6
836 20/~ PTIS 10/~ IASGT 7/6

LOUDSPEAKER CABINETS

Available for 6iin.
Polished walnut
at quarter of today’s prices.

and 8in. speaker units.
inish. A very attractive cabinet

Price. 64in. Type Cabinet, I5{6 each.

Price. 8in. Type Cabinet, 19/6 each.

See under loudspeakers for sultable speaker
units.

Gramophone motar, variable speed, manual
adjustment. 4-pole shaded-pole type,
100/130 v., 200/250 v., complete with 10in.
E.M.I. type turn-table. 46/- each, post /6.

WIRE WOUND CONTROLS
Pre Set Types 500Q2 ; 200Q2 ; 1,000Q2, each 1/9
Standard 502 ; IOOQ 5 OOQ 2.000Q) ;
5,000Q2 ; 10KQ ; 20KQ2 ; ZSKQ SOKQ, each2/-

4 Position Rotary Switch, 30 amp. ... 3/6
Battery Charger Bulldog Clips .... éd.
465 Kc/5 I.F, Transformers, per pair L 6/9
Loctal Valve Holders Paxolin . 34d.
Condenser Clips. All sizes . 3d.
2 Ratio Output Transformer .o un
| mm. Sleeving. Bright colours, yar: 5 id.
Concordla Bell Transformer, 3 v., 5 v.,

8v.,tamp .76
Relyance Choke “20H. 2500 60 M/A 6/-
H.F. Pile Wound Chokes x /-
Midget Choke 25H. 500 M/A 150 2/-
Ceramic Coil Formers, 2in. dia., tin. long,

4 Ribs I s
Dial Bulbs. $mall BC Type 65 v. A 6d.
Vibrators 6 v. and 2 v. 4 pin UX Type 6/6
CONDENSERS Brand New Stocks.

CAN TYPES

By varlous well-known makers.

8 Mfd. 350 v. . 9 B 1/3
16 Mfd. 450 v.. 2/9
16 Mfd. 450 v.. 33
16 Mfd. 350 v.. 2/9
16 x 16 Mfd. 350 v. 2/9
24 x 16 Mfd. 350 v. 5/9
16 x 8 Mfd. 350 v. 4/-
12 x 4 Mfd. 450 v. 2/-
32 x 16 Mid. 33
32 Mfd. 350 v.. (4
8 Mfd. 450 v, ... 11
32 x 32 Mfd. 450 v. 7=
32 x 32 x 8 Mfd. 350 7/-
32 x 32 Mid. 350 v. 25 Mfd. 5/3
32 x 8 Mfd, 350 v. 3/9
16 Mfd. 450 v..... 3/3
8 x 8 Mfd. 350 v. . 36
24 x 8 Mfd, 350 v. 2/-
24 Mfd. 350 v....... 3/-
16 x 16 Mfd. 450 v. 3/-

CARDBOARD TUBULAR WIRE ENDS

25 Mid. 25 v. ... 1/9
8 Mfd. 450 v. . 2/-
16 Mfd. 500 v.. 33
50 Mfd. 50 v. 23
8 Mfd. 500 v 23
50'Mfd. 12v. ... 13

20/- add 1/-; 40/- add 1/6;

unless otherwise stated.

TERMS ! Cash with order or C.O.D. Postage and Packing charges extra, as follows :
above 40/- 2/-,
Mustrated Catalogue éd. in stamps.

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS. 1

Minimum C.O.D.

Orders value 10/- add 9d. ;
. fee and postage, 2/3.
MAIL ORDER ONLY




RECEIVER UNIT TYPE 25
Ref., 10P/IL part of the TRII96 equipment.
Frequency range, 4.3-6.7 Mc/s.
2 VRS3 (EF39), 2 VRS6 (EF36), VRSS
(EBC33), VR57 (EK32), 2 IFT 460 Kc/s, plus

Valves :

various microdensers, mic., and output trans-
formers, pots., condensers, resistors, etc., connec-
tions brought to {0 pin Jones type chassis plug.
Circuits are provided in the unit, which is totally
enclosed in case, B4in.X6%in. X 6fin.  Would
make the basis of an AII Woave Receiver, required
tuning pack and power supply.

Ask for q E Post
No. X/H299 Price 35/ Paid
VOLUME CONTROLS - POTENTIOMETERS

Midget Types, less switch.
500 ohms, Ref.: 10W/8990 4in. Sp. X/H428.

25,000 ohms, Ref.: 10W/17403 Preset. X/H657.

100,000 ohms, Ref.: I3in. Sp. X/E928.

250,000 ohms, linear, Zin. 5p. X/H896.

500,000 ohms, log, IFin. 5p. X/H895,

Price 2/3 each. Post 3d. extra.

3-watt type,
500 ohms, Ref.:
1,000 ohms, Ref.:
2,000 ohms, Ref.:

DBI1307/12, %in. Sp. X/H66I.
10W/8924, Preset, X/E936
10W/8843, lin. $p. X/H904.
5,000 ohms, Ref.: 10W/7796, {in. Sp. X/H423.
5,000 ohms, Ref.: 10C/8925, tin. 5p. X/H663.
10,000 ohms, Ref. 10C/8926, Preset, X/E568.
20,000 ohms, Ref.: CLR4037/175, lm Sp. X/H421,
25000 ohms, Ref.: 10C/8927, Preset, X/H665.
25,000 ohms, Ref. 10C/538, %in. Sp: X/H422.
25,000 ohms, Ref. 10WY8573, fin. 5p. X/H422A.
50,000 ohms, Ref.: CLR4001/8S, Preset, X/E943.
Price 3/- each. Post 3d. extra.

WIRELESS WORLD

S-watt type.
400 ohms, Ref, 10W/8534, tin. Sp. X/H57!.
500 ohms, Ref.: 10H/6924, {in. Sp. X/H666.
2,000 ohms, #in. Sp. X/H425.
25,000 ohms, Ref.: 10W/8572, hn 5p. X/667.
Price 3/- each, post 3d. extra.

. }0-watt Toroidal Type.

200 ohms, Ref.: WI363 wound on porcelain.

£, POST
3/~ Each EXTRA
FIXED RESISTORS ere Wound
25 watt 26 ohms. Vltreous finish, wire ends.
Ref.: 10W/15688, Type AW3{92,
3/- each, post 3d. extra. Doz. lots 30/-, post paid.

18 watt 2,000 ohms, Vitreous finish Contact ends.
2/- each, post 3d, extra. Doz lots 19/6 post pa!d
Vitreous finish Tag ends.

I5-watt 50 ohms.
2/- each, post 3d. extra. Doz. lots 19/6 post paid.

10 watts Vitreous finish Wire ends.
ohms: 6,800, 270, 50, 25,
2/6 each, post 3d. extra.

5 watts. Cemented (C) Enamelled (E).
ance ohms : 1.200 (E), 220 (C).

2/- each, post 3d. extra. Doz, lots 21/- post paid.
4 watt 100 ohms. Vitreous finish Wire Ends.
2/- each, post 3d. extra. Dox lots 19/6 post paid.

Resistances,

Resist-

3 watts Enamelled W;re Ends, Resistance ohms,
2,200, 1,800, 1,500, 1,000, 150, 33, 18.
9d. each, post 3d. extra.

Doz. lots 25/- post paid.

Doz. lots 7/6 post paid. |
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1.5 watts, Enamelled Wire Ends. Resistance

ohms, 1,500, 1,200, 1,000, 200, 1.7.

4d. each, post | ;d. extra. Dox lots 3/6 post pald-

Resistance type 849, IOW/767 Heavy duty type

W.W. on bakelite mtg. Panel 53 x 2¢ x %in.,

0.3 ohm, tapped every 0.05 ohms. o

e POS

3/= Each ¢4 exTRA

Dozen lots 30/- post paid.

RESISTANCE TYPE 243.

10W/9305 W.W. on mica panel 43 x 18 mm.

with fixing holes. 1.3 ohms.
QSK FOR 3/_ Each POST
/H687 6éd. EXTRA

Dozen lots 30/- post paid.

RESISTANCE, ELErEI;ST TYPE 4773.
Wi/lél

Heavy duty. | ohm element NO former or mtg.
AS5K FOR 3/_ Each OST
X/Hé688 6d. EXTRA

Dozen lots 30/- post paid.
RESISTANCE TYPE 150 10W/8524.
W.W. Bobbin type on former 10.5 cm. long
18 mm., dia. with fxg. holes. 40,000 ohms, tapped

evse'zyF.'s(:‘OO ohms, pad

A

X/H689 3/6 Each 4 exTRA
Dozen lots 32/6 post paid.

Order direct from:—

S-watt 2 hole fxmg type.

X]H905

e. 270 ohms. Ref.:

CLR/6003/F2. W9259. lin. 5p.
ASK FOR 2/_ Bl

POST
3d. EXTRA [

CLYDESDALE

Phone: South 2706/9

SUPPLY 2. BRIDGE STREET
CO.LTD. GLASGOW - CS5

Branches in Scotland, England and Northern Ireland

H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, £37/10/-.
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from
30 Mc/s. to 50 Kcfs., £30 each
HAMMERLUND BC779B. Mint condition, rack mtg., £42/10/-,
HALLICRAFTERS S$X28, S27, S20R, S4I, S38, eyc. Al
in perfect.condition,
AR8SLF, AR8SD, CR100, from stock. R1155 RECEIVERS, new.
A.C./D.C. MOTORS, suitable for sewing machines, 47/6 each.
A.C./D.C. 12v.-15 v. MOTORS, long spindle for models, §5/- each.
20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete
with power pack, 200/250 v. A.C., less valves, £6/10/-. Valves—
2 type PX25, | MH4 and | MUI4, £2/15/- per set.
NEW M/C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, £3/15/- each,
B.C.22] FREQUENCY METER, from stock. Many items of
American equipment available.
TEST EQUIPMENT. We hold a comprehensive stock. Muln-
range meters at 1,000 and 20,000 o.p. vo, valve testers, signal genes
4,000 EARPHONES, ll/6 pr.
10,000¢) POTENTIOMETERS large size, by Colvern, enclosed,
l/6 each. 100k, |Sw, 9/6 each.
TYPE 73 VELLODYNE UNITS in s ock, £4/10/- each.
C.R.100 RECEIVERS, perfect order, £27, 0/
MAINS TRANSFORMERS Special offer, not .ex-W.D.,
200/250 v. input tapped. Output 250-0-250 v. at 100 mA., 5 v. 3 a,,
6.3 v. 4 a,, 21/6 each.
350.0-350 v. Ellison at 120 mA., 6.3 v. 5a., C.T. 5 v. 3. a, 37/6. All
type in stock.
EVERSHED BRIDGE MEGGERS, 250 v.
£12/10/- each.

./A.C. CONVERTERS, 230 v.D.C. input, 230 v. A.C. output
at 140 watts, £9.
COSSOR DOUBLE BEAM OSCILLOSCOPE, perfect, £33.
G.E:C. 7 WATT V.H.F. MOBILE TX/RX. Complete with
12 y. rotary p/pack, 80.9, 81.1 and 81.3 Mc/s., special offer, £30.
EDDYSTONE 640 RECEIVER. Perfect, at £22.
6 VOLT (3 at2 v.) BOXED ACCUMULATORS, 24/-.
JuF 350 v. METAL CASED TUBULARS, U5.A,, at 4/6 doz.
(minimum 2 doz.).
H.R.Q. COILS. .46-.96 Mc/s., etc., at £2/5/- per coil.
L/A;GE*STOCKS OF MOTORS. A.C./D.C. and A.C., l/I6,
112, 4, 4 h
Your post enquiries welcomed. 5 A.E. for reply please, Orders,
C.W.0. or Pro-forma Invouce, no C:O.D. Prices quoted do not

include carriage and packing.

All types of equlpment purchased. Top prices paid.

SERVICE RADIO SPARES
4, LISLE-STREET, LONDON, W.C.2
Telephone: GERrard 1734

Special price,

McELROY-ADAMS MFG. GROUP LTD.

H.R.O. Receivers, complete with tubes but less colls.

Rack-and table models available ................. £19 each
H.R.O. Power Packs, 110/230 volts A.C. 65/~
H.R.O. Power Packs, battery models 45/- |,

H.R.O. Coils, limited quantity available ................ 50/~

Moving Coil Microphone, TS50 Electro Voice model
600C for B.C.614E amplifier. New and boxed ...... 80/~

Speech Amplifier B.C.614E, 'or B.C.610 transmitter.

New in original cases .. €7,
Hallicrafter B.C.610 P.A. Conls, wlth swmgmg Imk

Set of seven coils. New and boxed ... £7 perset

.Individual coils available ................. 21/~ each
Halllcrafter B.C.610 Tunmg Drawers, TU47 to

TU60 30/~ ,

B.C. 3755 Tuning Umts, TU5 to TU26 ............. . 35)—
Panoramic Adaptor, B.C.10328 . t— -l

Ferranti Microameters, 0-500 ﬂush moum:Ing New 45/~
Sparton (Canada) Mllhameter. 0-300 mA. flush

mounting. New ... 20/~
Condensers, .05 x .05 m(d 2,000 volt Wkg e NS

Mica Heavy Duty, .01 mfd. 3,500 volt Wke. ...... ‘8/6

MI;S Heavy Duty, .001| mid. P or M 5%, 28 Kv. 6 aat 76

30 x IOx 10 mfd. 450 volts and 20 mfds, at 25 voles. . 10/6 ,,

8 x 8 mfds. 475 volts D.C. 76
25 mfds. at 50 volts D.C. 36,
25 mfds. at 300 volts D.C. 36,
Morse Keys, type 147 &6,

Remote Switch, navy type N:A.F.1118-2 carbon By
Struthers. Dunn Inc. type CX1535AA 176

Also available from stock—Hallicrafter B. C 6IO transmitters com-
plete. . Please send for details.

WANTED
Wilcox Gay V.F.O. or any component parts for R.C.A transmitters
E.T.4336. Also National H.R.O. spare parts.

46, GREYHOUND ROAD, LONDON, W.6.
Cables: Hallicraft London *Phone: Futham 1138/9.
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2/=.
400-0-400 250 mA,, 4 v. C.T, 3 a,
4 times. Unclamped, 32/6.
300-0-300. 100 mA., 6 volt 3 amp.,
B volt 2 amp., 22/6.

Drop thro’ 350-0-350 v. 70 mA., 6 v.
2.5 amp., 5 v. 2 amp., 14/6.

Drop thro® 250-0-250 v. 80 mA., 6 v. 8
amp., 5 v. 2 amp., 14/6.

Drop thro* 110-110 60 mA., 8 v. 0.5
amp., 8/6.

280-0-280, drop-through, 80 mA.
6 v.3 amp., 5 v. 2 amp., 14/6.
Auto-wound, H.T. 280 volts at 360 mA.,
4 v.3 amp., 2 v. 3 amp., or 6 v. 3 amp.
Separate 4 v. 3 amp., 10/8.
Auto-transformer, 110 v. 70 watts,
10/8.

250-0-250 80 mA. 6 v. 4 amp., 14/-.

Pri. 230 v. Sec. 200-0-200 35 mA,,

6 v. 1 amp., 8/6.

Pri. 200/250 v., secondary 8, 4, 5, 6.

8. 9, 10, 12, 15, 18, 20, 24 and 30 volt

at 2 amps., 13[—

Semi-shrouded drop thro'® 280-0-280,

200 mA., ¢ v. 5 amps., 5 v. 3 amps.,

276

Seml-lhrondod d.rop thro®, 270-0-270
, 6 v. 3 amp., 4 v. 1.5 dmp.

13/

Semi-shrouded drop thro’, 270-0-270

80 mA., 6 v. 3 amp., 11/6.

Heater Transformer. Pri. 230-230 v.

6 v. 1} amp., 6/-; 2 v. 2§ amps., 5/-.

2,40r6v.at 2amps., 7/6 ; 2 v. 2} amp.

and 6 v. 0.6 amp. E.H.T. insulated,

8/6. 12-0-12 v. 2 amp., 9/6. P. & P.

each 1/-.

800—0 800 250 mA., 4 v. 2 amp., 27/6.
P. 5/-.

1000 0-1000 v. 250 mA. 4 v. 3 amp.

37/6. P.& P. 5/~

P.M. SPEAKERS (closed fleld)

with  less

trans. trans.
2in. .. - 15/6
3in. = 13/6
sin. 16/6 12/6
6Hn.

16/6 12/6
18/6  15/-

P. & P. on the above 1/- each.
10ip. less trans., 21/-. P. & P. 1/6.
R. & A, 8in. M.E. Speaker field coll,
1,600 ohms O. trans 5,000 ohms,
lml) ., 18/6. P.
5in. M.E. field coil 750 ohms with O.P.
trans., 17/6. P. & P. 1/-

Extension speaker cabinet, in contrust-
ing walnut veneers, size 15 x 104in.
Wil take 6§ or 8in. speaker, 17/6.
P. & P.2/-.

Volume Controls, Long spindie less
switch, 0K, 500K, 1 meg., 2/6 each.
P. & P. 3d. each.

Expanded aluminium speaker fret,

13} x 9in., 2/-.
Volume Controls. Long spindie and
switch §, §, 1 and 2 meg., 4/- each:

10 K. & 60 K., 3/6 each, } and 1 meg..

long spindle double pole switch, minia-

ture, b/-.

Tnmmerl. 40 p(., 5d. 8 10-110, 10-250,
10-450 pt., 10d.

Twin-Gang .0005 Tuning Condenser,
5/-. With trimmers, 7/6. E.

Line Cord. 3-way 0.3 amp. 180 ohma.,

per yard. 1/3 per yard.

Twin-Gang, .0005 with fcet, size
3} x 3 x 1§in., 6/8.

3-gang .0005, with feet, size 43 x 3 x 1{in
7/8. i

Hoover Variable Speed 600-1,200
revs. Tape Recording Motor, Bilent
running, 200/250 v. A.C. Bhaded pole
with fixing. Weight 5 Ib., 27/6.
Pius P. & P. 2/6.

PERSONAL SHOPPERS ONLY. 9in.
Enlarger 17/6, 12in. 27/6.

@ermanium Crystal Diode, 2/3 post
paid.

Television Masks. White Rubber 9in.
with glass, 7/@. Cream Rubber, 12in.
with armour-plate glass, 15/~, 15in,
Creain, 17/ plus 1/6 P. & P.

T.V. Width Control, 3/6.

Used C.R.T. Tubes. Heater cathode
short Bin. 45/-. 12in. 75/-. lon burn
9in. 35/~. 12in, 55/~. P. & P. on each

/6.
CRYSTAL PICK-UP by famous manu.
with

trailer needle and volume control
923/-. P. & P. on each 1f-,

EX-GOVT. RECEIVER TYPE B28.
Complete coil unit, 8 bands, 60 kcfs.-
420 kefs. 500 kefs.-30 Mefs.,, 21/-.
Plus 2f-. P. & P.- Circuit for ahove.

4/-.

Variable selectivity IP Switch to suit
above, 7/8. 485 Ke. LF.’s to suit
above, type 3, 4 and 5, /- ea. LF.T.2
lm:orpura,una 465 Kefs Xtal. 19/8.
BFO, 7/8 8pecial 4-gang, to suit, 15/-
PLESSEY USED  AUTOMATIC
CHANGER, single speed in working
order, A.CA 200/250 v., magnetic pick.
up, £5/5/-. P. & P. 5/

WIRELESS WORLD
RADIO AND

D " c o H E N TELEVISION COMPONENTS

Terms of Business: Cash with order, Despatch of goods within 3days from
receipt of order, Where post and packing charge is not stated piease add
1/- up to 10/-, 1/6 ub to £1, and 2/- up to £2. All enquiries and lists, S.A.E.

SPECIAL. NOTE: NO GOODS SENT WHERE CUSTOMS
DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road)
ACTON, W.3 Telephone : ACOrn 5901

Hours of Business:
Soturdoy 9—6 p.m. Wednesday 9 — | p.m. Other days 9 ~4.30 p.m.

CABINET as illustrated, 114 .x 6} x 5}
in walnut or cream, complete with T.R.F,
ehassis, 2 waveband scale, station names,
new waveband, back-plate, drum, pointer.
spring drive splndle, 3 knobs and back
22/6. P. & P. §/6.
AS ABOVE but complete with 5in. apeaker
and O.P. trans. (these speakers have been
P. & P. 3/6.
Metal rectifier 7/6 ‘Gang with trimmers,
/6. Medlum and long T.R.P. coils 5/6.
3 obsolete ex-Govt. valves, 8 v/holders and
circuit of an A.C. mains 3-valve plus rec.
T.R.F. which can be buiit for approx. £4,
8/6. Heater trans. @/-. Volume control
with switch 3/8. Wave-change switch 2/-.
32+ 32 mfd. 4/-. Biascondenser 1/-. Resistor kit 2/-. Condenser kit 4f-.
Cabinet as illustrated above complete but with 5 valve Buperhet chassis, 23/6. P. & P. 3/6.
As above but complete with new speaker and O.P, trans. to fit 3@/-. P. & P. 8/6. Medium and
long-wave superhet coils with circuit §/@. Iron cored 465 Kc. IF's 7/ pair. Miniature gang 5/6.
Volume control with switch 4/-. Wave-change switch 2 x §. Heater trans. Pri. 230/250 6.3 v.
3 amp. 7/6, 5 valveholders 2/-. 5 Obsolete Ex-Gov. valves with circuit 14/6. 25 mid. 25 wkg.
3»?;’?}“6" 11d. 8+ 16 mfd. smoothing condenser 3/8. Condenser kit (17) 7/8. Resistor kit
/8.

PERSONAL PORTABLE CABINET. In cream-coloured plastic ; size 7 X 4} x 3in. Com-
plete 4-valve chassis. Scale and 3 knobs. Takes miniature 90 v. and 7} v. batteries 9/,
post and pkg. 1/8.

8in. P.M. Bpeaker to fit above, 10/-. Miniature output transformer, 5/-. Miniature
wavechange switch, 1/@. Miniature 1-pole 4-way used as Volume and Off. 1/6. 4B7G
valve holdera 2/4, Midget twin gang $in. dia., jin. long and pair medium and longwave
TRF coils !m long x Jin. wide: complew with 4- vnlve all-dry nmlm and battery circuit
8/6. C Kit, 1 , 3/6. istor Kit, comprising
16 miniature resm.ors 4/-. The above receiver (less valves and batteries) could be built
for ap{m)nma'.eLv 51/-. All vaives to suit above available. Point to Point Wiring ia-
gram 1/-.

T.V. POWER SUPPLY CHASSIS, size 13 x 5}in. A.C. mains 200/250 v. Complete with smoothing
choke, mains transformer, 40 mfd. 350 wkg., 3 16 mfd. 450 wkg., 32 mfd. 450 wkg., 5 U4G, twin
mains fuse, 11 pin output socket and mains lead. Smoothed output 350 v. 200 mA. heaters
6.3 v. 7 amp., 70/-. 'P. & P. 5/-.

MAINS UNIT comprising chassis 8 x din., fuliy shrouded mains trans. 110/250 input, 32+ 32
mid., 350 wkg., U50 rec oml plug and mains head. Smoothed output 250 v. 70 mA. heaters
6.3 v. 2 amp,, 25/-. P. & P. 2/8.

FULLY SHROUDED MAINS TRANSFORMER. input 110/250, sec. 350-0-350 175 mills 6.3 v.
7 amp., b v. 3 amp. 35/~ P. & P. 3/-.

?{LL; SHROU?ED PUSH-PULL TRANS. Pri. 6,000 ohme., sec. 15 ohms (2 6L6°s in push-pull)
FULLY SHROUDED CBOKE 15 Henry 180 mills 15/-. P. & P.2/-.

FULLY SHROUDED CHOKE 5 Henry 120 mills 8/6. P. & P. 2/-.

These laat 4 items by very famous manufacturer,
SPEAKER MATCHING UNIT rising choke, 2

d and chassis size 8 x 2}in., 3to 1>

ohm. reversible, 12/6. P. & P. 1/6.

COMPLETELY BUILT SIGNAL GENERATOR.
Coverage 110 Kc/s.-320 Kefs.,, 300 Kcfs.-
900 Kc/s., 900 Kc/s.-2.75 Mcfs., 2.75 Mc/s.-
8.5 Mc/s., 8.5 Me/s.- 25 Mels., 17 Mc[s.-.’)o Me/s.,
25.5 Mcla.-75 Mec/s. Metal case 10 x 6} x 4jin.
Bize of scale 6} x 3%in.. 2 valves and rectitier,
A.C. mains 230/250 v. Internal modulation
400 ¢.p.s. to a depth of 30 per cent., modulated
or unmodulated. R.F. output continuously
variable 100 milli volts. P. & P. 4/-. £4/5/-.

CONSTRUCTOR'S PARCEL,
comprising chassis 12} x 8 X
2in., cad. plated 18 gauge, v/h.,
IF and trans. cut-outs, back-
plate, 2 supporting brackets, 3
waveband scale, new wave-
length station names. Size
of scale 11} x 4}in., drive spindle,
drum. 2 pulleys, pointer, 2 bulb
holders, 5 paxolin international
octal valve holders, 4 knobs,
and palr of 465TFs, 186 +16 mfd.
350 wkg. semi-shrouded drop
thro® 250-0-250 60 m/a. 6 v. 3§
amp. Pri. 200-250, and twin-
gang 31/8. P. & P. 3/-.
CONSTRUCTOR’S PARCEL comprising chassis 8in. x 4in, x 1{in., with speaker and valve
holder cut-outs, 5in. P.M. speaker with transiormner, twin gang with trimmers, pair T.R.F.
coils long and medium, four valveholders, 20 K. volume coutrol and wave-change switch
23/-. P. & P.1/6.

465 KC. MIDGET I.F.s. Q.120, size 1}in. long, lin. wide, {in. decp by very famous manufac:
surer. Pre-aligned adjustable iron-dust cores, per pair. 12/6.
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R.1. MAINS TRANSFORMERS, chassia

mounting, feet and voltage panel

Primariea 200/250

300-0-300 60 mA. 6.3 v. 1 a., tapped at

4v.8.3v.2a. tap4d v, 13/6

350-0-350 75 mA. 6.3 v, S a. tap 4 v.

8.3 v. 1 a.. 13/6

850-0-350 120 mA. 6.3 v. 8 a. tap

4v,5v.2a.tap 4 v., 25/-.

350-0-360 70 mA. 4v.5a. 4 v, 2.5 a.

C.T., 18/6. P. & P. on the above

transformers, 2f-.

500-0-500 125 mA. 6.3 v. C.T. 4 a.

83v.C.T.2a.5v.C.T. 2a.,,27/8.

500-0-500 125 mA. 4 v. C.T. 4 a. 4 v.

C.T.4a.4v.C.T.2.52.,,27/6.

500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.

C.T.5a.4v.C.T. 4a., 39/6.

500 0-500 250 mA. 6.3 v. C.T. 4 a.
63 v. C.T. 3a. 5 v. C.T. 3 a., 39/8.

P, & P. on the above transformers 3/-,

Valve Holders, moulded octal Mazda,
and loctal, 7d. each. Paxolin, octal,
Mazda and loctal, 4d. each. Moulded
B7G, BSA and BYA, 7d. each. B7G
moulded with screening can. 1/6 each.

32 mfd., 350 wkg. 2/-
16 X 24 350 wkg. 4/~
4 mfd., 200 wkg. 1/3
40 mfd., 450 wkg. 3/8
16 x 8 mfd., 500 wkg. 4/8
16 x 16 mfd., 500 wkg. 5/9
8x16 mid., 450 wke. 3/9
32x 32 mfd., 350 wkg. 4/-
32x 32 mfd., 350 wkg. and 25

mfd., 25 wkg. . 6/6
25 mfd 25 wkg. 11d.
250 mld 12 v. wkg. B 1/~
16 mfd., 500 wkg., wire ends .. 313
8 mfd., 500 v. wkg., wire ends.. 2/6
8 mfd., 350 v. wkg., tagends .. 1/8

50 mfd., 25 v. wkg., wire ends.. 1/9

100 mfd. 350 wkg. 4/-
100+ 200 mifd., 350 wkg. 9/6
16416 mfd. 350 wkg. 3/3

Ex-Govt. 8 mifd., 500 v. wkg.,
size 3y x1}, 2for ..........
604100 mfd., 280 v. wkg.
16 x 32 mfd., 350 wkg.
50 mfd., 180 wkg. .
65 mfd., 220 wkg. .
8 mtd., 150 wkg.
604 100 mfd., 280 wkg.
50mfd., 12 wkg. ............
32+ 32 mfd., min., 275 wkg.
50mfd., 50 wkg. ............
Minlature wire ends moulded.

100 pf., 500 pf., and .001 ea.. . 7d.
Combined 12in. mask and escutcheon
in lightly tinted perspex. New aspect.
edged In brown. Fits on front of
cabinet, 17/6. P. & P. 2/-.

Frame Oscillator Blocking Trans., 4/6-
Tube Mounting Bracket, size 9§ x 4]ln..
12in. tube clampe, 2/-.

Smoothing Choke, 2 henry 130 maA.,

3/6. 250 mA. 4 henry, 5/-; 250 mA.,

gl)ehenry. 10/6 ; 250 mA. 8 heary,

P.M, Foous Unit for any 9 or 12in.
tube except Mazda 12in., with Ver iier
adjustment, 15/-. P. & P. 1/8.

P.M. Focus Unit for Mazda, 12in., with
Vernier adjustment 17/6. P. & P. 1/6.
Wide Angle P.M. Focus Units, vernier
adj., state tube, 25/.. P. & P. 2/-
Energised focus coil, low resistance
mounting bracket, 17/6 plus2/- P. & P.
S(‘.an Colls, low Ilne low Impedance

h O.P. tr X
17/6 P.& P ?I‘

Ton Traps for Mullard or English Electric
tubes, §/-, post paid.
465 Kc lFs slze 24 x llln Q.i10

5/- per p.ur andud 485 Kc iron-
cored 1Fs. 4 x 1} x 1lj}in., per pr.
. Wearite standard iron-cored
4685 Kc. IFs, 34 x 1§ x 1iin,, per pr.,,
9/6.
fron-Cored 465 Kec. Whl!tle Fmer, 2/6
OUTPUT TRANSFORME.
type 5.000 ohma imp., 4]9 42-1 with
extra feed-back wmdlngn, 4/3. Miuia-
;ure 42-1, 3/3. Muiti-radio 3,500,
7,000 and 14,000, 5/8. 10-watt push-
pull, 6V6 matching, 7/-.

PUSH-BACK CONNECTING WIRE.
Doz. yda., 1/8, post paid.

STANDARD WAVE- CBANGE
SWITCHES, 6-pole 3-way, 2/-. 4-pole
3-way, 1/9; O5-pole 3-way, 1/9:
3-pole 3-way, 1/9; 9-pole I-way,
3/8 ; Miniature tvpe, long spindle,
3-pale 4-way, 2-pole B-way, 4-pole
3-way .and 4-pole 2-way, £2/8 each.
P.& P.3d.

MAINS OR BATTERY SUPERHET
PORTABLE COILS. edium-waved
frame aerial and long-wave loading coil.
used ns aerial coils. Mldget iron-core
sereened LfM osc. colls, with circuit LF.
463 Ke., 9/8
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SPECIAL THIS MONTH!

PYE I.F. STRIP. RU. TYPE 196. 10in. long x l4in. wide x2%in.
high (overall). The smallest of miniature I.F. Strips using [0 valves,
viz. : 8 CV138 (6AM6), | CV417 (EC91), and 1 CVI40 (6ALS). Ideal
for TV conversion. Brand new in original cartons. £5/10/= each, plus
2/6 carr.

194 I.LF. STRIP. The well-known LF, Strip for TV conversion, as
mentioned in ‘‘ Practical Television '’ and other publications. Com-
plete with all valves, viz. : 6 VR65, 1 VR92 (EA50), | VR53. A few
only available at 37/6, plus 2/6 postage.

GRAM MOTORS. A.C. mains (200-250 v.). This shaded pole
inductance motor is ideal for rim drive turntable, wire and tape
recorder work, fans, timing mechanisms, motion displays, driving
small models, and various other small work. Size (overall) 34in. x
3in. x 3in. R.p.m., 2,800 (approx). These motors are silent running.
8/6 each, plus 1/6 post.

COLLARO GRAM MOTOR AND TURNTABLE, AC37
motor for 110-130 v. and 200-250 v. A.C. Governor speed controlled
(78.r.p.m.). Brand new and worth £4/10/-. Qur price 47/6, plus
2/6 post.

INDICATOR UNIT TYPE 157. Hasisame line-up as INDI-
CATOR TYPE 62. The weli-known unit for TV conversion or

| KW TELEGRAPH, TR\ANSMITTERS. Two HF 300's out-
put. Operation 3.5 mc. to 16 mc.

BC6I0 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.

RCA TRANSMITTERS. Type FT-4336. Complete with original
speech amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.

RCA TRANSMITTERS. Type ET-4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.

MAGNETO 10 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete). 4

NO. 33 TRANSMITTERS.
A.R.88D's, A.R.88LF’s, A.R.77's, S27’s, HRb, R.109 and others.
SCR510°s complete with Power Pack and telescopic aerial.

All above items in excellent working condition.
Working demonstration upon request.

A large selection available for SCR399 (BC610),
oscilloscope work. Complete with VCR97 C.R.T., mask and mu SPARES ET4336, SCR610, EE8 Telephones, and Tele-

screen and all valves, etc. Brand new in transit case. Price £3/19/6, printers type 7B.

plus 7/6 carr.

1132A RECEIVERS. 1l-valve superhet receiver, covering 100 to :?h(e:,sALVEs 805, 807, 813, 86,'866A'.DET 16, F0OTH and many
124 Mc/s, using four VR53, two VRS6, and VR66, VRE7, VS70, VRS4 .
and VR57 valves. Fitted with tuning meter, slow motion drive,
R.F. and L.F. gain control, etc. Circuit : R.F. amp. freq. changer,
oscillator, stab., three I.F. amps., B.F.D,, det. ist, audio and output.
Brand new with circuit diagram. Price 59/6, plus 5/- carriage.

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.CA. RADIO

Transmitter Division :—

The Arches, Cambridge Grove,
London, W.6.

Tel.: RIV 3279,

BOMBSIGHT COMPUTOR, MARK XIV, with 224 v. AC./D.C.
motors, a 24 v. repeater motor, gyro unit, dozens of gear wheels and
anaroids, etc. Ideal for model makers, etc. 32/6 each, plus 7/6 carr.

AERIAL COUPLING UNIT TYPE 39, with 0-6 amp. R.F. 2{in.
circular meter, 0-3 amp. thermocouple 2in. square meter, |00-watt
loading lamp, aerial tuning coils, ceramic high-voltage condensers,
etc. In strong wooden case, 13/6, plus 2/6 carr.

CRYSTAL MONITORS, TYPE 2 (less valves and crystals). Useful
chassis 7in. x 5in. x 54in. with cover. Contains 6-way Yaxiey, on/off
switch, indicator lamp holder, large phone jack, res., cond., L.F. choke
and transformer, etc. In strong wooden case, 6/6 each, post free.

RECTIFIERS, 220 v. 30 mA.; at 2/6each, ; 6v.or [2v. | amp.F.W.B., =
at 7/6 each ; 6 v.or 12v.2amp. FW.B,, at 12/6 each ; 12 v, or 24 v.
8 amp. F.W.B., at 27/6 each, plus 2/6 postage ; 24 v. 80 mA,, at 12/- -
dozen.

ELECTROLYTIC CONDENSERS, 100 + 60 mfd. 450 v. (525 v.),
brand new, by well-known manufacturer (not Govt. surplus). List
price 21/-. Our price75/6 each, 54/- doz., with clips.
SILVER-MICA CONDENSERS. 1200 pfs. 1%, 10,000 pfs. 5%,
_at §/- doz!

2 v. LEAD ACID ACCUMULATORS, 7 amp. hours, size 44in. x
3tin. x 1}in. Unspillable type with celluloid cases, 5/6 eagh.

R.F. UNITS TYPE 24. The well-known unit used with the 1355
receiver for TV, complete with valves, Slightly soiled on outside,
An absolute bargain at 14/6 each, plus 2/- post and packing.

P.M. SPEAKERS. 10in. Rola (less trans.). Brand new at 24/6 each,
plus 1/6 post.

VIBRATORS, 4-PIN [2-VOLT (Z A4878), made by Mallory (type 650)
Price 4/6 each, 48/- doz.

GERMANIUM CRYSTAL DIODES, G.E.C, wire-ended, 2/- each,
18/- doz. VRé&5 VALVES at 3/6 each, 30/- doz.

METERS by well-known manufacturers. 0-200 mA 24{in. circular,
Brand new at 10/6 each, plus |/- post.

OCTAL PLUGS. Fits into int. octal holder to make a useful plug
and socket. 9d. each, 8/6 doz.

12-PIN PLUGS AND SOCKETS at 9d. pair, 8/6 doz. pairs.

POTENTIOMETERS, § megohm and 200,000Q linear miniature
pots., long spindle, 2/= each.

MIDGET 465 Kc/s I.F. TRANSFORMERS. Dust core tuned,
slze 13in. x lin. dia. Price 6/9 per pair.

KAROMOT (LOADED EBONITE) ROD, {in. dia. x 20in. fong,
4/6 doz., plus |/- post.

POLYTHENE RODS, in. dia., {2in. long, at é/- doz.

COAXIAL CABLE. 75 to 80 ohms impedance. Brand new at
9d. per yard (minimum of doz. yards).

C. MARKS & CO.,

90 COMMERCIAL ST., NEWPORT, MON,

Telephone : Newport 4711

Also at 28 Wyndham Arcade, Cardiff

All mail orders and enquiries to Newport branch please.

Receiver Division :—
170 Goldhawk Road,
London, W.12.
Tel.: SHE 4946.

VALUE FOR MONEY OFFERS

AIR MINISTRY COMMU-
NICATION RECEIVER
REISSA.  Brand New. Fre-
quency ranges—I18.5-7.5 Mc/s.
7.5-3 Mc/s, 1,500-600 kefs, 500-
200 kefs, 200-75 kefs. Complete
with 9 valves and Magic Eye.
Guaranteed absolutely perfect.
Price £9/10/-, plus 10/~ for packing
and carriage.
1155 POWER PACK AND OUTPUT STAGE complete with U50 and
KTéI valves (not syrplus) Black crackle case 12 x 8 x Sin, built-in 5in. pm
Speaker and phone jack, 200-250v, A.C. All connections terminate in Jones
plug which enables instant operation of receiver without any modifi-
cations whatever. Matches in appearance with receiver. Made to
‘‘ Wireless World ™' specifications. Built entirely from top grade new
components, £7/10/- plus 3/é carriage.
G.E.C. VHF RECEIVERS complete with
10 valves. Ex-Govt. As used by police.
Used but guaranteed in excellent condition.
Valves comprise ZA2's, 954’s, or EF50's in
HF and st Det. stages, Det |9 in local
oscillator,. KTW63's in three IF stages, D63
Det and AVC, LF H63, Qutput KT63, Noise
suppressor D63, Power requirements év, 3a,
270 v. 80 ma. Frequency range 78.5-82 Mc/s.
Intermediate frequency adjustable 8.3-9.8
Mcfs.  Oscillator Crystal controlled (No
Crystal included). Grey enamel steel case
with Hid 10 x 8 x 7in. Weight 22Ibs. Note
the amazingly low price, 39/6 plus 5/- carr.
OF INTEREST TO AIRCRAFT COMPANIES
OXYGEN MASKS. 6D/643 and 6D645. Type G. Brand new. Indivi-
dually boxed. £12/10/- per |00,
GAUGES FOR DE-ICER. New. Black bakelite Case. Approx. 24in.
diameter. 4 screw fixing. Calibrated 14-0 vacuum. 0-10 pressure.
individually boxed, £10 per 100.
AMERICAN AIRCRAFT CABIN. . HEATERS. Brand new. Type
ABV-50D-H7-B. Makers " Surface Combustion ** Columbus. 50/ each.

H. P. RADIO SERVICES LTD.
Britain’s Leading Radio Mail Order House,
55 County Road Walton, Liverpool, 4
Tel. : Aintree §445 Established 1935

=
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Best Buy at Britain’s

METER BARGAINS

UNIVERSAL AVOMETERS MODEL 40
—uvery little used, thoroughly checked and
tested. First-class multi-range test meter for
ONLY £9/19/6.

50 Micro-amp, Moving Coil, 24in. flush panel
mtg., 65/-.

| Milli-amp. 24in. square panel mtg., 15/-.
5 Milli-amp. M/c. 2¢in. square panel mtg., 7/é
200 Milli-amp, M/c. 24in. diameter flush panel
meg., 10/6.

20 Amps. 24in. diameter M/coil, 7/6.

20 Volts 2in. square panel mtg., M/coil, 7/6.
500 Milli-amps. Thermo-couple 2in. square
panel mtg., 5/-.

All the above meters are brand new and
boxed. i

BLOCK CONDENSERS

4.mfd. at 1,000 volts. Size, 4%in. x 4in. x [{in.,
5/-. New and boxed.

10 mfd. at },000 volts D.C. test, will work at
600 volts. Size, 2in, x 3in. x 3in, New and boxed.
SPECIAL PRICE at 3 for IO“. 25 mfd. at 1,500
volts. Size, 24in. x.2in. x 1}in. Price, 3 for 4/6,
post paid, All the above are metal cased with
paper insulation and fixing feet. .04 mfd, 12.5 kV.
ONLY 7/6 each.

CALIBRATOR UNIT 115

This unit is essentially a heavy duty power

pack for 230 volts 50 cycles operation. It

contains an extra heavy duty mains trans-

former, with one 6.3 voit winding, 5 volts

for rectifier, and the H.T. is 325-0-325 volts.
Heavy duty choke, appropriate smoothing

condensers, rectifier, etc. Supplied complete

with nine EF50's and 5Z4.In BRAND NEW

condition at the give-away price of 82/6, plus

7/6 carriage.

COMMUNICATION RECEIVERS
SKY CHAMPION S20R. This super
Hallicrafter receiver covers 550 kc/s to
45 Mc/s (550 to 6% metres) without gaps. Has
bandspread tuning, R.F. stage, two [.F.
stages, etc. Built-in power-pack for 200/250-
volts 50 cycles A.C. mains operation,, Com-
plete with all nine valves, built-in speaker
and ready for operation. Each set tested
prior to despatch and demonstrated to callers.
In case size 18in.x 8%in. x 10in. Price £21,
plus 10/- carriage and packing,

SKY RIDER DEFIANT $X24 is similar to
above but includes crystal LF. filter and
S meter, etc, Complete with valves and
crystal for €27/10/-, plus 10/- carriage and
packing. For further details send S.A.E.
COMMUNICATION RECEIVER RII55
for world-wide reception. Can be heard
at any time during.-shop hours, Air
tested prior to despatch. Brand new-at
£11/19/6. A few slightly used at £7/19/6.
TRAWLER BAND., RII55N, with super
slow motlon drive, available at £17/19/6.
Carriage in original transit cases 10/6
extra on all models. Send !/3 for full
detalls and circuit.
A.C. MAINS POWER PACK OUTPUT
STAGE enables the Ril55 to ba used to
operate speaker from 200/250 volts A.C.
without . ANY MODIFICATIONS WHAT-
VER. All our Power Packs have heavy
uty transformers, are complete with leads
and Jones plugs and are guaranteed for
6 months.
Type A.
4tin, x 64in.  Less speaker.,
plus 3/6 carriage. 8
Type B. With built-in 5in, speaker in black
case, size |34in. x 5%in. % 7}in, Price £5/5/-,
plus 3/6 carrlage.
Type €. With 8in, R.C.A, speaker, built in
R.C.A. speaker cabinet as described below.
Price £6/10/-, plus 3/6 carriage,
SAVE £££££££E°s
Deduct 18/- when purchasing any R1155 and
power pack together,

In neat black box, size 8%in.x
Price £4/10/-,

TRAWLER BAND BATTERY,
RECEIVER RI224A

A 5-valve superhet receiver covering
30 to 300 metres in 3 wavebands with no
gaps. I.F. 465 ke/s, Valve line-up: R.F, (VP23),
F.C. (FC2A), L.LF. (VP23), Detector 2I0LF,
output 220 P.A. For headphone outbut but
data supplied for speaker operation. Re-
ceiver contained in grey wooden cabinet,
size 14%in, x 10in, x 9%in. MUIRHEAD slow
motion dial. Brand new in original carton or
case, complete with valves and air-tested.
Requires 2 v. L.T., 120 H.T., 9 v. G.B. Circuit
diagram included ; for 79/6, plus 7/6 carriage.

POLICE, FIRE, WROTHAM
The RII32A receiver covers 100-124 Mc/s with
variable tuning. Very easily altered to other
frequencies. Complete with all 11 valves. Requires
only 250 volts and 6.3 volts when it is ready to
operate. Complete circuit supplied, ' Only 45/-,
plus 7/6 carriage. BRAND NEW. Will operate
from our standard R!155 power pack Using special
lead, price 10/- extra.

POWER PACK NO. 3. Standard 19in. rack-
.mounted power packs for 200/250 volts mains
operation. Paper smoothing, two heavy duty
chokes, VU39 rectifier. Output 250 volts D.C.
100 mA., 6.3 volts 4'amps. Two types : Mark |
with H.T. current meter at £4/4/- ; Mark Il with
H.T. current and voltmeters at £4/10/-, carriage
5/-. Suitable for use with P48, RI1132, R1481,
R1392, R1155, etc. Lead for any specified set with
Jones plugs, 10/~ extra. All power packs guaran-
teed in working order.

68R RECEIVER. A four-valve battery-operated
superhet, with standard 465 kc/s I.F.’s, Complete
with all valves. Covers 3 to 5 Mc/s (60-100 metres).
Handy for the 80-metre band. Circuit supplied.
Price only 32/6.

RECEIVER RI225, covers roughly 100-150 Mc/s,
though sold primarily for break-up purposes. It
contains 5 EF50's, 2 EF39's, and | EB34 and a
host of other valuable components. This repre-

.sents a very good buy at ONLY 25/-, plus 2/é

carriage.

TRII96 RECEIVER
Receiver 25/73. This is a six-valve superhet
receiver with 465 kc/s I.F.'s. Complete with
all valves—2 EF39, | EK32, 2 EF36, | EBC33.
In brand new condition with full conversion
data, SPECIAL OFFER 22/6, plus 2/6
carriage.

-BATTERY CHARGERS.

R.C.A. SPEAKER. 8in. P.M. unit in beautiful
black crackle cabinet. Size |l%in, x 10fin. x 6in,
A de Luxe job. Brand new at 45/-, plus 2/6
carriage .

U.S.A. DYNOMOTOR. 12 volts D.C. input,
250 volts 60 mA. output. Weight 23 Ibs. Size
44in, x 3in, diameter, |deal for car radio, mobile
amplifiers, small transmitters, etc. All tested
prior to despatch. ONLY 12}6, post paid

Contained in black
crackle case, size 6in, x 7in, x 12in., includes a
heavy duty transformer, metal rectifier, 0-5 am-
meter, on/off mains switch and 2 Slydlock fuses.
230 volts 50 cycles input ; output 4 amp., é or
12 wvolt battery. The transformer, etc., is
conservatively rated and the whole unit is of
sturdy construction and super quality. Made to
a very stringent specification, this equipment is
well worth the price of £4/19/6, plus 5/- carriage
and packing. In brand new unused condition.

POWER UNIT 247

Enclosed in grey steel case, size |lin. x 94in. x
74in,, with chrome handles. For 230 volts
50 cycles mains operation. Output 600 volts
200 mA., fully smoothed by 1,000 volt working
paper condensers and extra heavy duty choke.
Also 6.3 volt 3 amps. A complete power unit,
including 5U4G rectifier and indicator light for
only 52/6, plus 7/6 carriage. New and in transit
case. THIS IS A REAL SNIP.

METAL RECTIFIERS
Selenium 230 volts 60 mA. at §/-;
100 mA. at 7/6 ; RM2 at 4/3, or two for 8/-;
RM4 at 17/-. 12 v. 4 a, full wave bridge, 15/~ ;
12 v. | a,, FW.B. §/6. 6 v. 3 a. FW.B.,, 10/6.
All types in stock. Heavy duty Westalite with
square fins, size 8%in. x 4in. x 4in. Two units in
full wave bridge give 48 volts 10 amps. D.C.
BRAND NEW at £5 per pair.

4R

250 volts

INDICATOR UNIT 18
contains 3 EF50, | 5U4G, 4 SP61 and a é4in.
C.R.T. type VCRS5I7. This tube will replace
the VCR97 without any alteration, is com-
pletely free from cut-off and has a more pleas-
ant tube colour. Contains in addition a very
large assortment of pots, resistors, conden-
sers, etc, Tubes demonstrted. Supplied BRAND
NEW (less relay) for only 79/6, plus 7/6
carriage in original transit cases. Original
circuit supplied FREE with each order, or 1/6
separately,

e
INDICATOR UNIT 182A

INDICATOR UNIT 62A, containing VCR97
C.R.T., complete with mu-metal screen. Valves :
12 EF50, 4 SP6], 3 EA50, 2 EB34. Otherwise as
above. BRAND NEW in original transit cases.
ONLY £4/19/6, plus 10/6 carriage.

“ INEXPENSIVE TELEVISION.” This book
describes the building of a T.V. set from ex-
Gq;ernment surplus equipment. Price 2/9, post
paid.

R1355 RECEIVER. This justly famous receiver
unit is specified for the *‘‘Inexpensive T.V,'
Valve line-up : 8 SPél, | YR92, | YUI120, | 5U4G.
Slightly used, but in very good condition. BAR-
GAIN PRICE 29/6, plus 5/- carriage and packing.
BARGAIN OFFER. The RI355, complete with
RF24 unit tuned to whichever statlon is required
(sound or vision) for only 62/6, plus 7/6 carriage.
RF26 and RF27 uses 2 EF54 and EC52. RF26
covers 50-65 Mc/s and the RF27 covers:65-85 Mc/s.
Brand new and boxed, either type 59/6.

45 Mc/s PYE STRIP Vision unit for London
frequency, complete with 6 EF50 and EAS50.
Circuit provided. Price £3/10/-, plus 2/6 carriage.
T.V. PRE-AMP uses2 F50's and tunes to
45 Mc/s. Easily altered to other frequency. With
valves, 19/6 ; less valves, 10/-. Post lf- extra.
E.H.T. TRANSFORMER for the VCR97, etc.
Mains input. Output 2,500 volts, 4 volts 2 amp.,
2-0-2 volts 2 amp. Fully guaranteed at 35/-, plus
1/- post. :

6in. MAGNIFYING LENS for the YCR97, etc,
First grade, oil filled. Now ONLY 17/6, plus 2/é
postage.

CO-AXIAL CABLE. Brand new 70/80 ohm
with stranded inner conductor. Not ex-Govt,
Price 1/- per yard. Minimum per post dozen
yards at 10/-.

STANDARD TRANSFORMERS
Transformers of current manufacture. Two
types, both standard tapped primaries. Uni-
versal mounting. (1) 350-0-350 volts 80 mA.,
0-4-6.3 volts 4 amps, 0-4-5 volts 2 amps.
(2) 250-0-250 volts 80 mA., 0-4.6.3 volts
4 amps., 0-4-5 volts 2 amps. Both these

transformers are new and boxed, fully
guaranteed at 18/- each, post paid.
30 VOLT TRANSFORMER standard

primary. Secondary 30 volts 2 amps., tapped
to give 3,5,6,8,9, 10, 12, 15, 18, 20, 24 volts,
Has countless uses. Price 17/6.
METAL RECTIFIER, 12 volt 2 amp. full
wave bridge type. Suitable for use with the
above transformer. Price 10/6.

CHARLES BRITAIN (Radio) Ltd.

11 UPPER ST. MARTIN'S LANE, LONDON, W.C.2

One minute from Leicester Sq. Sta. (up Cranbourn St.) TEMple Bar 0546

Shop Hours; 9-6 p.m. (9-1 p.m. Thursday)

Open all day Saturday
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RECEIVERS - TEST EQUIPMENT - AMPLIFIERS - RECORDERS, ETC

All readers are
cordially invited to

call @and inspect

our stocks,
ARTTE. 550 kc/s.-32 Mc/s. Perfect, £37/10/-, RCA. AR88D-LF. From
£55. HALLICRAFTERS. SX24. 550-42 Mc/s. S. meter, £28.

'$X28's in good condition, £45. S20R. 550 kc/s.-45 Mc/s, 110-250 A.C.,
£24] HALLICRAFTERS 5§38, A.C. D.C 110-250. 550 kc/s.-30 Mc/s.
AS NEW, £28. Also in stock: Hallicrafters $27 and S27CA. 30 Mc/s.-
230 Mcfs. Hallicrafters HTI 1A, complete and perfect. HRO Senior
and Junior receivers complete with power supply and coils, from £27.
NATIONAL. NCI00, NC200, NCB81X in stock. MARCONI
CRI00 receivers, 60 kcfs.-30 Mc/s,, a first-class set, at £28. EDDY-
STONE 640-1, 2-30 Mc s., £22/10/-. Models 550 kcfs.-30 Mc/s., 740, £33 ;
750, £50 ; 680, £65. MCRI portable receivers, £8 each, mains or battery.
Type B2 transmitter/receiver, complete, £18/10/~. RCA ARS8D set
of 3 dials, 30/-.

AMPLIFIERS - RECORDERS * LOUDSPEAKERS

THE LATEST Webster Chicago Tape Recorder, (WEBCOR) Double
Track in portable case. AS NEW, £65. SIMON SOUND B2 Tape
Recorder. AS NEW, £45, GRUNDIG Tape Recorder, listed £78.
AS NEW, £55. DECCA Corner Baffle. AS NEW, £20. STC Ball
Microphones, £9 each. 2-SPEED Disc Cutting Motors and Tracking
Gear, |10 v., £9 each. LEAK Amplifier and pre-Amp. TLI2, complete,
£25. LOUDSPEAKERS in stock. Goodmans, Vitavox, VWharfedale, etc.

% OUR ONLY ADDRESS IS

WIRELESS WORLD

BRITISH TEST EQUIPMENT

AVO model 7, AS NEW, £15. AVO model 40, AS NEW, £]12. AVO
Universal Minors, £6/15/-~. AV O Etectronic Test Meter,.£30. AVO
Roller Panel Valve Tester, £12. AV O Signal Generator, £20, AVQ
Valve Testor, listed £60, AS NEW, £50. ADVANCE E2 Signal Generator,
£23, EVERSHED Wee Meggers, 500 v,, £12/10/-; 250v.,£8. TAYLOR
65B, £8/10/-, WESTON E772 meter, perfect, £12. MARCONI
Signal Generators, TF114G, TF517, TF390G. Valve voltmeters. SIM-
MONDS “ Q" meter. CAMBRIDGE Unipivots. Output Meters.
FURZEHILL oscilloscope 1936, £35. COSSOR double beam oscillo-
scopes, from £35,

AMERICAN TEST EQUIPMENT

Please write for prices.
No technical manuals for sale,

TS3. S band power frequency meter, TS10. APNI Testset, TSI3. AP.
X band signal generator. TSI4. S band signal gengrator. TS34. Radar
Syncroscope, TS36, X band power meter, TS62. X band echo box.
TS69. 300-100 Mc/s.frequency meter. TSI27, 300-700 Mc/s. frequency
meter. TS$226, 300-1,000 Mc/s. power meter., BC22 Frequency
meter (Bendix). BCI277. S band signal generator. TS45/AP. 3 cm.
signal generator. [1-222A. 8-15 Mcfs. 150-230 Mc/s. signal generator.
IE-19 signal generator. TSB89. Pulse voltage divider. TS47. 40-
£00 Mc/s. signal generator. TSI174. 20-250 Mc/s. FERRIS. 22A signal
generator, Dumont scope, type 224A. GENERAL RADIO 804B.
30-300 Mc/s. signal generator.

RECEIVERS * KLYSTRONS - MAGNETRONS

American Receivers. APR4 and tuning units. 30-1000 Mc/s.,, APRS,
1,000-6,000 Mc/s. Klystrons 723/AB, 707A, 7078, CV129. Magnetrons
725A, 2J32, 2K33, 2K25, TR cells IB24, and many other -items of
equipment covering HF, VHF, UHF and ‘centimertric bands.

WE ARE ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED

UNIVERSAL ELECTRONICS

*27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2

Shop hours, 9.30 a.m. to 6 p.m.

Write, Call or Telephone
GERrard 8410 (Day)

Thursdays, 9.30 a.m. to | p.m. MEAdway 3145 (Night)
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MI¢II(°CONI VALVE VOLTMETER, Model TF839. New.
£ /=

NEW TYPE-§H OSCILLOSCOPE UNITS.
VCR97-—with mu metal screen and rubber mask. 4 EF50s and
3 EB34s. Dozens of H.V. condensers, resistors and pots. Now
is the time to buy these units before they are gone. Price £3/5/-,
including ** W./W.”’ T.V. Scope Circuit.

LABORATORY TEST EQUIPMENT. For aligning and
checking Trans./Receivers covering 150 to 234 Mc/s. comprising:

Containing

Type BC906. Frequency Dip Grid Meter. [45-235 Mc/s.
Type |-196-B. Signal Generator. 150-234 Mc/s.
Type BCl066-R. Radio Receiver. 150-234 Mc/s. Price £]2 the

set. Carriage extra.

VALVES. (54, 8/6; 6AG5, 10/6; 117Z6, 12/6; 6SH7, 5/6; EF50,
6/6; 955, 954, 8/-; SG215, 6/6; Pen 220A, 6/6; TTII, 8/6; 42, 10/6;
9001, 9002, 9003, 7/6; 954-955, 6/6.

MAINS TRANSFORMERS. (nput 200240 v. Output 350-0-350
or 250-0-250 volt 80 mA. and 4 and 6.3 v. 4 a, and 4 and 5 v. 2 a.
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12,
15, 18, 20, 24, 30 volts, 2 amps., 21/6. All with one year’s guarantee,
D.P.D.T. RELAYS. Operate at 200{300 volts D.C., 8/6. D.P.
make and break, 8/6. We can supply any type of voltage and
contacts at varying prices,

NEW SELENIUM RECTIFIERS. F.W, 12/6 volt 3 amps., 14/6;
4 amp., 22/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA., 3f=-; 250 v.
100 mA., H.W,, 9/-; 80 mA,, 6/6; 250 v, 275 mA., 17/6.
GERMANIUM CRYSTAL DIODES, 2/9.

VCRY7 CRTs. New and crated. Picture tested, 45/6. Bases, 3/6.
NEW P.M. SPEAKERS. 5in., 14/6; éin,, 16/6; 8in., 20/-; 10in.,_

27/6.

0-5’00 MICROAMMETERS, 2in., 15/6.

M/C MICROPHONES with matched Trans., 15/-.

4ft. ROD AERIALS; set of three, 6/-. Base, 3/6.

FLS5 FILTER UNITS, 8/6. Same as FL8 but less switch.

TYPE FT243 FREQUENCY CRYSTALS, 5.8 to 8.6 Mc/s.
In 25 Kc. steps, 8/-. Lists supplied,

6 VOLT VIBRATOR PACK. Output 200 v, 60 mA. Complete
in steel case, 22/6.

6.3 v..3 a, BULBS, B.T.H.-G.E.C., 25/6 per 100,

TRI196 TRANSMITTER SECTION. New and complete but
less vaives.” 4.6-6.8 Mc/s. Easily converted, I5/-.

G.E.C. 0-75 mA. METERS. [{in, x I{in,, 8/-.

L.R. ARMY HEADPHONES, 8/6.

All Carrlage pald In the U.K. from Dept. W.W.,

The RADIO & ELECTRICAL MART

253B PORTOBELLO ROAD, LONDON, W.II
: ) Phone : PARK 6026

This Month’s

SPECIAL VALVE OFFER. 83 MV Rectifiers, 10/-. 866A, 17/6
each, or 30/= palr. 807°s 12/6 each, or 22/6 pr. 93I|A, 45/-. 832, 35/-.
8298, 80/-. 813, 70/-.

METERS. 2iin. Flush mounting M.C. 100 mA., 12/6 each; 2in. Flush
Square 5 mA 10/=; 4 amp. thermo., 5/-; 2}in. thermo., 0-2 a., 7/6; 24in.
2in. Flush 0-15 a, thermo. Proj. 24in., 7/6 each. 0-9 a. Hot wire, 5/-.
CELESTION [0in. P.M. SPEAKERS. Few only, 27/6 each.
TWIN RIBBON FEEDER.
per yd. Co-axial cable, in, dia. 50 ohm, 8d. per yd. 7ft. length,lIn.
dia. Co-axial with Pye plug one end, 1/6, post free. All other Co-axial
and feeder, plus 1/6 post any length.

POTENTIOMETER Carbon Type Potentiometers, 25k., 50k., 100k.,
1 meg., 2 meg., 1/6. Many W.W.slot types available for T.V.replacements,

SPECIAL OFFER. 300 ohm. Flat Twin 150 w. rating, éd. per yd.
(minimum 20 yds.) post free.

MULTI METER BASIC UNIT, 400 microamps, F.S.D: scaled
8 ranges A.C./D.C. volts, Lo and Hi, complete with rectifier, made
by Triplett, U.S,A. Only 32/6. Post free. .

STANDARD {in. T.V, CO-AXIAL CABLE, Ild. yd. or
9/6 per doz. yds, or 9d. yd, in 100yd, coils. P. & P. 1/6, any quantity.
STREAMLINED BUG KEYS by famous manufacturer. Listed
at over £4, Our Price 45/- only.

SPECIAL TRANSFORMER OFFER. PRI. 115, 210, 240 v, SES,
260/260 v. 100 mA, 6.3 v.3a., 6.3 v. | a, (for 6 x5 Rec,) Universal
Mounting, Limited Quantity, 17/6 each, post free.

CARBON MIKE TRANS.,, 2/~ each, P, & P, éd.

COMPLETE SET OF AR38 TUBES (I 4)for LF or D model receivers,£5/10/-.
TAPE RECORDING EQUIPMENT. Desks by Bradmatic, Tamsa,
Lane and Qualtape, Ex stock, Heads, Oscillator Coils, Tape and Reels
always available, GERMANIUM DIODES. B.T.H.2/-, G.E.C, 2/6.
ARS8 CABINETS comglete with base and side channels, £4/I5[,
Pkg. & Carr, 7/6. AR88 MATCHING SPEAKERS by R.CA.,
fitted rubber feet and 6 ¢. lead, 65/-. Panel escutcheons, 22/6 each.

Carriage paid on all orders over £l except where stated. Please
include small amount for orders under £I.
Please print your name and address,

CHAS. H. YOUNG, G2AK

' Phone : MIDLAND 3254.

All callers o 110 DALE END, BIRMINGHAM
*Phone : CENTRAL 1635.

Standard K25 300 ohm ribbon, 9d..

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM.
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TRUVOX TAPE DESK MARK Il1. In-
corporating high impedance mu-metal twin-
track heads. Two-speed capstan, for tape speeds
of 74 and 32 inches per second. Three heavy-
duty motors allowing for fast forward and rewind
facilities without tape  handling. All controls
operated by electrically and mechanically inter-
locked push buttons. Price £23/2/-, Send
S.A.E. for full particulars. Plus 10/- carriage, etc.
Delivery from stock.

THE LATEST LANE TAPE TABLE. In-
corporating three heavy duty Lane mctors ;
fast rewind and wind-on without tape handling ;
automatic braking ; high impedance half-track
heads ; spool locking device. Tape speed 74in.
per second. Price £17/10/-. Carriage 10/-.

GARLAND UE7B RECORD PLAYBACK
AMPLIFIER. A revised version of our popular
amplifier designed to suit Truvox Tape Desk or
Lane Tape Table. New featuresinclude higher gain,
magic eye record level indicator, and smaller

size for incorporation in portables. Oscillator
and power supplies included. Standard valves
throughout. Formica control panel. Supplied

complete with 8in. P.M. loudspeaker. Price £14/2/6
plus 7/6é carriage, etc.

MAGNETIC TAPE. Now available, the new
Scotch Boy High Coercivity Tape MC2-Ill, with
higher output and signal-to-noise ratio. Price
35/- per |,200ft. .reel. Still available : Scotch
Boy MC!-Ifl : 1,200ft., 35/- ; 600ft., 2I/- : 300ft.,
12/3. Spare 7m spools, 4/3. Ferrovolce the new

kraft-based medium coercivity tape : |,200ft.,
22/6. Spare 7in. spools, 4/6. Magnetothne
Tape : £2 per 1,200ft. reel.

TAMSA TYPE 100 TAPE RECORDING
HEADS. As used by the leading commercial
tape recorder manufacturers. Housed in
chromium plated brass case on adjustable mount-
ing. Record/playback heads have }-thou. gaps
and erase heads have 2.5 thou. gaps. These
heads are of high impedance. Price 45/- each.

TAPE RECORDER OSCILLATOR COILS.

6.3 mH, 45 kc/s, for high impedance heads only.

Price 6/% each.

MICA “ POINT ONES.”
0.1084 3 0.5 per cent.
mains voltage,

Actual value
Can be used on A.C,
I/~ each, or 9/- per dozen.

STRANDED COAXIAL CABLE. {in. dia.,
9d. per yd.; 12 yds. or over at 8d. per yd.
Postage extra 1/-.

GOODMANS Hé6 OUTPUT TRANS-
FORMERS. Rated up to 30 watts push-pull ;
ten-section wound on silicon steel laminations
with primary inductance of 100 H and negligible
leakage inductance and capacitance. Primary
10,000 ohms C,T. Secondary 3.75 and 15 ohms.
Price £3/3/-, plus 2/6 p. and p.

CRYSTAL DIODES. Germanium Vacuum

sealed glass type with wire ends, 2/8 each or
30/- per dozen.
UNDRILLED CHASSIS. Four-sided size

13in, x 7in x 2{in. 20 s.w.g. bright mild steel 5/«
each, 18 s.w g. aluminium 6/8 each ; two-sided
with two straps, 12in. x 4in. x 24in., 20 g. steel,
3/-, 18 g Ali, 4]-. Two sided with two straps
éin, x 5in. x 2in., 20 g. steel, price 2/- each, I8 g.
Ali, price 2/6 each

TYANA SOLDERING IRONS. Lightweight
40 watt irons with easily interchangeable eiements
and 3/léin.diameter bits.Vottage ranges, 100/110v.
200/220 v. and 230/250 v. Price I6/9 “The
iron that makes soldering a pleasure,

ALL GOODS NEW AND UNUSED {except where otherwise stated).

PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND
ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY,
OPEN ALL DAY SATURDAY.

SHOP HOURS: Mon: Tues: Wed: and Sat: 9a.m.—6 p.m. Thurs: 9a.m.—I p.m. Fri: 9a.m.—Tp.m.

GARLAND BROS. LTD

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBELISK PARADE, LEWISHAM, S.E.13.

| has many horticultural applications,

WiRELESS WORLD
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VARLEY MAINS TRANSFORMERS.
mary 10-0-200-220-240 volts.
volts at 1S0 mA., 5 volt at 3 amps., 6.3 volt at

Pri-
Secondary 300-0-300

4 amps., 6.3 volts at | amp. Open type construc-
tion. Price 45/-, post 2/6,

BRENETTE MICROPHONES. Large sales
of these popular microphones have enabled us to
make substantial reductions in the prices The
following range is available : Type 9ND : Multi-
directional ball-type, in black and chrome, £2/2/-,
post 2/-. Type 7D : Directional type, for instru-
mental or vocal use ; black and chrome, £3/15/-,
post2/6. Type Il A : A wide-frequency-response
microphone, in brown cast case with chrome grill,
£5/5/-, post 2/6. Type 13U : ‘A highly sensitive
studio microphone with outstanding frequency
characteristics, Flexible mounting enables it to
be used directionally or not as required. Bfack
and chrome finish, £6/6/-, post 3/6.

DECALS. 500 {in. high white transfer letters
and words for marking electronic equipment.
Price 4/ per book. The new Decals book for
the amateur now available. 29 words per page,
4 pages radio and audio, 4 pages T/V and Scope,
2 pages misc. incl. Tx. and Tape Recording, 3/6
per book, post 3d.

GENERAL PURPOSE TRIODES. Type
2C/22 (7193), 6.3 v. heater, int. octal base. Similar
to 6J5G, but anode and grid brought out to top
caps. Price 11/6 per half-doz., post paid (minimum
quantity).

RADAR REFLECTORS. Type MXIi38/-A.
These consist of 6—2ft. x }In. dural tubes covered
with fine wire mesh. The whole assembly can
be used as an omni-directional aerial, and the mesh
Price 3/9
each, post 9d. Type MXI37A : similar to above,
but also include a telescopic aerial rod, extending
from 1lin. to 3ft. éin. approx. Price 4/9 each.
Post 9d,

TELEVISION MAGNIFYING LENSES. éin.
clear, 19/6 ; 9in. clear or filter, 50/ ; 12in., clear
or flter. 70/- Please state which and add 5/-
for carriage and packing.

WHANDA WIRE AND CABLE STRIPPERS,
to take all sfze flexes and cables up to §in. diam.
with 3 alternative heads and triple screw adjust-
ment. These are brand new and boxed, and the
original price was |5/- each. Our price 5/- each,
post paid.

AERIAL RODS. These popular rods, of tough
steel copper-plated, are 12in. long, and fit into
each other to make any length. Many hundreds
of thousands sold to T/V aerial manufacturers and
to the public. Price 3/6 per doz. or £1 per 100,
post paid. £10 per box of 1,800 carriage paid U.K.
TOROIDAL CERAMIC POTENTIO-
METERS. 260 Q2 50 w., 6/6. 17k. 100 wact, 8/6.
MAINS TRANSFORMERS.

All at 19/6 each. Post /6.

MTI|, 250-0-250v., 80 mA, 0-4-5v.,2 A,,0-4-6.3 v.
3A

MT2. 350-0- 350v., 80 mA.,0-4-5v,,2A,,0-4-6 3 v.
3A

MT3. OJOV tapped to give 3 v., 4v,,5v, 6v,
8v, 9v 0v, I2v lSv,le 20v
24v,, 30 v, all atZamp.

MT4, 4v, 4amp, lOv 4amp. ; 20 v. 3 amp,, for
battery charg

MT5. Auto; 0-10- I20-200 230-250v., at 100 watt.

SMALL PAPER CONDENSERS. In tubular
metal cases with wire ends, ideal where electro-
Iytics unsuitable. 0.25 mfd., 250 v., }in. diam. x
%in,, /= each ; | mfd. 150 v., 2in. diam. x l}m,
1/3 ‘each; 2 mfd. 250 v., 3in. diam. x 24in., in
Neoprene sleeve, 1/9 each.

TEL : TIDEWAY 44123
TEL : LEE GREEN 4038

125

MINIATURE LIGHT WEIGHT RELAYS.
270 ohm, 18 v. Single pole on-off. Ex-American
equipment. Price 2/% each.

WIRE WOUND RESISTORS. Open, cement
coated or vitreous enamelled. 4 watt, 50, 90.
Price 1/- each. 6 watt, 30, 145, 270, 10 k., 15 k.
Price 1/6 each, 10-15 watt, 5, 90, 100, 120, 170,
175, 200, 400, 700, 950, | k., 3.5 k., 4.5 k., 4.7 k.,
11 k., I5 k., 25 k., 1/9 each. 15 watt, 650 ohm.
Price 2/-.

HIGH WATTAGE WIRE WOUND RESIS-
TORS. Capped end type, porcelain covered, at
the following prices : 20 watt, I/-; 40 watt,
1/3; 80 watt, 1/6 ; 100 watt, 1/9 ; 200 watt,
2/6 ; 3 obhm, semi-variable, 20 watt ; 4 ohm,
40 watt : 13.852 4 1.352 4- 8.352 ohm, 40 watt ;
80 ohm, 40 watt ; 350 dhm, 40 watt ; 430 ohm,
200 watt; 5 k, 40 watt; 7.5 k, 40 watt;
12 k 4 2 k, 80 watt ; 20 k, 80 watt ; 50 k, 100 watt ;
75 k, 40 watt ; 100 k, 200 watt. Packing and
carriage extra on all of these resistors.

METAL RECTIFIERS. RMI, 125 v. @ 80 mA.,
3/1l. RM2,125v. @ 100 mA., 4/3. RM4, 250v. @

250 mA., 17/- |4D/972 250 v. @ 25 mA., 6/6.
12 v, }A 6/-. Sv, ,46. 12v.2A, |1/6.
12v. 23 A |6/6 I2v 4A 21/-.

ELECTRO - MAGNETIC CONTACTORS.
Energised at 9-14 volt,  Amp ; maximum switched
current 40 Amps. In bakelite case. Price 2/9.
PAXOLIN PANELS. 3jin. x l4in. x 3/32in,,
I/- per doz. 5/- per 100. 24in. x 2in. x 1/16in.,
1/3 per doz.. 6/- per 100. Many thousands avail-
able.
MINIATURE MUMETAL TRANS-
FORMERS. Auto-wound, giving approx. ¢!
ratio. ldeal rewind as head lift transformer, or
lams can be used for mecording heads. 2/6 each.
CATHODE-RAY TUBES. Type 5CP1. Sin.
green screen, electrostatic focussing and deflec-
tion. Callers only. Price 22/6 each.

|
| BRIMISTORS. Non-linear resistors to protect

valves from current surges :
CZ2,03A,2/6; C23,0.2A,,
5/- ; CZ6,0.45A.,3/6

HIGH FREQUENCY PENTODES.
6SH7, high slope, octal based.
Price 6/-.

CZI, 0.3 A, 3/6;
16 ; CZ4, 1125 A

Type
6.3 v. heaters.

BOOKS POR RADIO ENGINEERS
Mullard Valve and Service Reference Manual 5/-
Mullard Amateurs.Guide to Valve Selectlon 1/6
Osram Valve Manual, Pare | . 5/~

Brimar Radio Valve and Teletube Manual 5/-

Wireless World Radio Valve Data, 3rd
edition .. 3/6

Radio Valve Guide. By W. L. May 5/~

The Williamson Amplifier Manual
edition ....

Wireless Wo
Manual

T.V. Fault Finding

Television Faults .....

Television Explained (Miller) ..

Viewmaster Envelope (state transmitter for

latest

which required) 7/6
Tele-King Envelope .. 6/
The Oscilloscope Book ... 5/
Magnetic Recording (Quartermame) 4/6
Television Picture Faults . 3/6
Personal Receiver (Bradley) . 3/6
Tape and Wire Recording 2/6

@ CHARING CROSS (5.#)

LONDON BRIDGE
@ mins.

NEW CROSS
=\ i s
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BUILD YOUR OWN RADIO

We can supply
all the parts
{including
valves, 5in.
moving coll
speaker,
cabinet, chassis
and everything
down to the
last nut and
bolt) to enable
you to build a professional looking radio at
a total cost of £5/15/-, plus 2/6 pkg., carr.
This is a 3-valve plus metal rectlfler T.R.F,
Receiver with
a valve line-
up as follows— §
6K7 (H.F),
6J7 (Det.) and
6V8 (Output).
e dial s
illuminated
and when as-
sembled  the 7
receiver presentsa very attractive appearance.
Coverage is for the medium and long wave-
bands. Operates on 200/250 voit A.C. maina.
The chassis is punched and drilled ready to
mount the components. There is a choice of
any of three attractive cabinets 12in. long,
5ln, wide by 6in. high as follows: Either
Ivory or Brown Bakelite. Wooden, finished
in walput. Complete and easy to follow
point to point, and circuit wirlng diagrams
supplied. Circult diagrams and priced parts
list available separately 1i required at 1/-.

MAINS NOISE SUPPRESSOR KIT
Consisting of 2 epecially deslgned chokes and
3 condensers. Extremely effectlve, cuts out
all mains noise. Can be assembled in existing
receiver or separately as desired, Complete
with circuit diagram, 5/9. plus 1/- P.O.

CONSTRUCTOR'S PARCEL

We can sapply the basie parts to help youw
Most radio enthusiasts have stocks of small
components such as condensers, resistors,
valves, etc., around their workroom. For those
people we supply a special constructor’s parcel
of the maln components to enable them to
build a set to their own circult. This parcel
consists of :
Brown. Or wooden {(as shown), 17/6, plus
P. & c. 2/6. Punched chassis, 3 valve T.R.F.,

3/9. Dial front plate, 2/6. Dial M. and %
with station names, 1/6. Drum, 1/6. Driving
head, 1/8. Double pointer, 4d. Spring, 3d.
Chassls fixing brackets, 9d, pr. T.R.F. coils,
180-550, and 800-2000 metres, 5/@ pr. The
above items may be purchased separately
07 a8 a complete parcel at 31/-, plus p. & c.
2/8.

H lsEN‘D 21d, STAMP FOR FREE 28 page LIST. '

Bargain Offer |
PLESSEY 3-Speed
Auto-Changer  Unit.
This famous unit ine
corporates thess special
JSealures:

Will play 10in. and 12in, Records htemued
Latest turn-over pick-up head with

Cabinet (Bakelite} in Ivory or |

16
| TBU’VOX 12in. dia., 59/6.

Ny, W E HAVE
FILAMENT TRANSFORMERS %

6.3 v. 1} amp., 5/11 : 6.3 v. 3 amp., 8/11;

6.3 v. (with 4 v. and 2 v. tappings) 1} amp-,

7i6. All plus 1/> p.p.

PLEASURE IN

ANNOUNCING

LOUDSPEAXER CABINETS

3 A wellmade wooden
cablnet of modern
design polishedwal-
nut finish  with
metal mesh
speaker fret. 2 sizes
available: to take

THE OPENING

OF OUR NEW

6iin. speaker, cabi- sHoOP WHERE
net size 8iin. Dg.,
9in. Pg‘;' 17/6 ;k'.o
take . speaker,
cabinet size 10in. Lg., 104in. H., BOTH oOLD
22/8. plus 1/6 pkg., carr.
AND NEW

LOUDSPEAKERS (Suitable for above).
PLESSEY 6jin. dia., 3 ohms imped., 12/6.
Plus 16 p. PLESSBEY 8§in. dia. 3 ohms
imped., 13/6, plus 1/6 p.

LOUDSPEAKERS (3 ohms impedan
ELAO 5in. dia., 13/6 ; 10in. dia., 22/8, plus

CUSTOMERS

WilLL B E

CORDIALLY

gapphire stylus for L.P. and Btandard Record-
ings. Either head can be brought into use by
simply turning a switch. Height above Base
Board 5}in. Below Base Board 2§in. Overall
dimensions of Board required 16in. x 13jin.
BRAND NEW in manufacturer's carton,

BATTERY CHARGER KIT
Incorporates metal rectifier. Transformer is “ay,
suitable for A.C. maing 200/250 volts. Charges
elther 12, 6 or 2 volt accumulator at 1 amp.
Complete with circuit diagram. Price 25/-
plus 1/6 post and packing.

WELCOMED

imited
only n.wulable at £10/19/6 (normal List Price
£23). Paus 5/- pkg., carr., ins.

MINIATURE LF. TRANSFORMERS
465 Kefs, iron cored permeability tuned,
Dimensions : 2Hn. high, in, square, 8/11 pair

CHARGER TRANSFORMER
For charging 6 v. at 1 amp., 8/3 plus /- p.p.

G.E.0. CRYSTAL DIODES
Wire-ended, 2/3 each. 25/= doz.

f

/

i 2 TOTTENHAM COURT ROAD, “*32°"

TERMS OF BUSINESS: CASH WITH ORDER, OR C.0.D. (Post items only).
totalling over £2 post Iree, unless otherwise stated,

MONEY BACK GUARANTEE

QUALITY GOODS

All orders for smal! items

PROMPT, DESPATCH

TRANSFORMERS

of all types up to 25 KVA for
Single or Three Phase operation,
Phase Conversion, etc.

MAINS

Output, and Special Purpose
Transformers for Radio Equip-
ment; Chokes, etc.

COILS

for Contractors E.M. Brakes, Air

Valves, etc.,, and Coil WIND-
INGS for all purposes.

SOLENOIDS

for A.C. and D.C. Operation
A.l.D. Approved.

W.F. PARSONAGE € C° L™
INDUCTA WORKS

PARK RD - BLOXWICH - WALSALL
TELEPHONE: BLOY. 66464

—THE MODERN BOOK C0.—

BRITAIN’S LARGEST STOCKISTS
of English and American Technical Books

Model Control by Radio by E. L. Safford.
8s. 0d. Postage 6d.

Television Engineering, Volume One by
S. W. Amos and D. C. Birkinshaw. 30s. 0d.
Postage 9d.

Introduction to Valves by R. W. Hallows
and H. K. Milward. 8s. 6d. Postage 9d.

Radio Designers Handbook by F, Langford-
Smith. 42s. 0d. Postage ls. 04.

The Radio Amateur’s Handbook by
A.R.R.L. 1953. 30s. 0d. Postage is. 0d.

“ Practical Wireless”’ Encyclopaedia by
F. J. Camm. 2ls. 0d. Postage 9d.

Radio Engineers’ Servicing Manual by
E. Molloy (ed.). 42s. 0d. Postage Is. Od.

Sound Reproduction by G. A. Briggs.
I7s. éd. Postage 9d.

Principles of Radar by J. F. Reintjes and
G. T. Coate. 55s. 6d. Postage lIs. 0d.

Handbook of Line Communication.
Vol. |. The Royal Signals. 30s. 0d. Postage
Is. 0d.

Radio and Television Receiver Trouble-
shooting and Repair by Ghirardi and
Johnson. 54s. 0d. Postage lIs. 0d.

RCA Receiving Tube Manual. 6s. 6d-
Postage 9d.

Brimar Radio Valve and Teletube Manual
0. 5. 5s. 0d. Postage 6d.

Radio Valve Data compiled by *‘ Wireless
World "

WRITE OR CALL FOR NEW CATALOGUE
19-23 PRAED STREET,
(Dept. W,10.)

LONDON, W.2

Open all day Saturdoy, PAD 4185

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR THIRTEENTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after com-
pleting our appropriate study course.

YES, it is rather
breathtaking —
Let us tell you how
we do it.
! A.M.Brit.l.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams, etc., etc.

Please mention this advert, and send for free
booklet to:—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

66, ADDISCOMBE ROAD, CROYDON
Phone : Addiscombe 3341
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SOMETHING FOR EVERYONE!

“PYE " 45 Mc/s I.F. STRIP. Ready
made for the London Vision Channel.
Complete with 6 valves EF50 and
| EA50. BRAND NEW. ONLY 70/-
(postage, etc., 2/6).

LF. STRIP 194. An ealily modified
strip recommended for T.V. con-
structors who want good results at
moderate cost, or for those who have
built televisors but are having trouble
in the sound or vision receivers. Size
I8in. x Sin. x Sin., it is complete with
6 valves VR6S5, | of VR92, and | of VR56
or VRS3. Mod. data supplied. ONLY
45/~ (postage, etc., 2/6). Less valves,
19/6 (post, etc., 2/6).

RECEIVER R.1355, as specified for
‘“Inexpensive Television,”" a copy of
which is supplied. Complete with
8 valves SP61 and | each 5U4G and
VUI20 or VUIII. Used, but good
condition, ONLY 29/ (carriage,
etc., 5/6).

RF UNITS TYPE 26 and 27. For
use with the R.1355 or any receiver
with a 6.3 v. supply. These are the
variable tuning units which use 2 valves
EF54 and | of EC52. Type 26 covers
65-50 Mc/s (5-6 metres), and Type 27
covers 85-65 Mcfs (3.5-5.0 metres).
Complete with valves, and BRAND
NEW IN MAKER’S CARTONS., ONLY
59/6 each.

RECEIVER R.I1225. Covers [00-
150 Mc/s, and contains 5 valves EFSO,
2 of EF39 and | of EB34, together wlth

COMMUNICATIONS RECEIVER R.1155

The famous ex-Bomber Command Receiver known the world
over to be supreme in its class. Covers 5 wave ranges :
18.5-7.5 Mc/s, 7.5-3.0 Mc/s, 1,500-600 kefs, 500-200 ke/s, 200-
75 kefs, and is easily and simply-adapted for normal mains use,
full details being supplied. Aerial tested before deipatch.
BRAND NEW AND UNUSED IN MAKER'S TRANSIT
CASES, ONLY £11/19/6.

USED RECEIVERS, also tested working before despatch,
£7/19/6.

R.1155 " N '’ Model. This is the latest version which covers
the Trawler Band and in addition has ultra-slow motion tuning.
Used, in good condition, and tested working before despatch,
£I7/I9I6

A Fac.ory—made Power Pack, Output Stage and Speaker,
contained in a black crackled cabmet to, match the recelver,
can be supplied for ONLY £5/10/-. Plugs on to the receiver,
and operates it immediately.

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Please add carriage costs of
for Power pack.

10/6 for receiver, and 5/-

COMMUN!ICATIONS RECEIVER R.1224.A
An ‘ex-R.A.F. S5-valve Battery Superhet which covers [.0-
10.0 Mc/s (30-300 metres) in 3 switched wave bands. Employs
R.F. stage and 465 ke/s I.F., large Muirhead slow motion tuning
dial, aerial trimmer, reaction/BFO control, sensitivity control,
and HI impedance and 600 ohm line outputs. Exceptionally
sensitive and jelective. Complete with valves in wooden
cabinet, with hinged lid, size l44in. x 0in. x 94in. Finished
in grey, with calibrated chart. Requires only 2v. LT, 9v.
G.B., 120v. H.T.

ONLY £3/19/6 (carriage, etc., 7/6).

BRAND NEW |IN MAKER’S PACKING_

a multitude of short-wave
An excellent little breakdown unit (or
ONLY 25/- (postage, etc., 2{6).

TELESCOPIC AERIAL. Pulls out
of metal tube I5in. long to extend to

73in. BRAND NEW. ONLY 7/6
(postage 10d.).
AMPLIFIER 208. Ideal for conversion

into a high galn TV pre-amp. Complete
with 2 valves EF50. ONLY [5/=
(postage, etc., |/6). :
INDICATOR TYPE 95. Built on a
two-deck chassis, this contains VCR97
tube with mu-metal screen, 16 valves
SP61, 4 of EAS50, and 2 of EB34, and
also shoals’ of components. IN NEW
CONDITION, ONLY 59/6 (carriage,
ete., 7/6).

INDICATOR 62A. Another two
deck chassis job, this contains VCR97
tube with mu-metal screen, 12 valves
EFS50, 4 of SP6l, 3 of EA50 and 2 of
EB34, IN NEW CONDITION IN
MAKER'S TRANSIT CASES. ONLY
99/6 (carriage, etc., 10/6).
AMERICAN I2v. DYNAMOTORS.
Output 255 v. 60 mA. ONLY 22/6.
BLOWER MOTORS. [2 v. and
24 v. types available. ONLY 17/6 each.
C.R. TUBE VCR97. Tested - full
screen. BRAND BDEW IN MAKER’S
CRATES. ONLY 45/-,

é6v, VIBRATOR UNITS. Made by
the National Co. of America for use
with H.R.O. Communications Re-
ceivers, supplying 165v. at 85 mA.
fully smoothed D.C. Complete with
vibrator and 6X5 rectifier in black
crackle cabinet size 7in. x 74in. x 6in.
ONLY 39/6

V.H.F. RECEIVER R.1132.A

An 11-valve receiver, covering 100-124 Mcfs. Has large tuning
dial with slow motion drive, R.F. and L.F. gain controls, phone
and line output sockets, and 0-5 mA,, tuning meter. |In grey
enamelled metal case with plated handles, size 18in. x 10in.
x llin. Complete with valves, circuit diagram, and calibration
chart. 1IN BRAND NEW CONDITION IN MAKER’S
TRANSIT CASES, ONLY 45/- (carriage 7/6).

‘POWER UNIT TYPE 3

Made for use with the R.| I32.A, this is a standard rack mount-
ing job to match the receiver,®and is for 200/250 v. 50-cycle
mains with outputs of 250 v. D.C. 100 mA. ., and 6.3 v. 4 amps.
Fitted with H.T. current meter and voltmeter, this is a first-
class unit, and can be used for a variety of receivers. Used,
but tse/sted working before despatch. ONLY 90/- (carriage.
etc,, 5/-).
and power unit, 10/-,

Connecting Cable with Jones Plugs for receiverr

RECEIVER 25/73

Part of the TRI196, this 6-valve unit makes an ideal basis for
a_mains operated All-wave Superhet, full modification data
being supplied. Complete with valves, 2 each EF36 and
EF39, and | eath EK32 and EBC33, BRAND NEW. ONLY
22/6 (poxtage etc,, 2/6). Mod. data only 9d.

AVO MODEL 40 UNIVERSAL TEST

METERS

Completely self-contained, and provides 40 ranges of A.C./D.C.
current, volrage, and resistance. Have had some use but
every instrument has been thoroughly checked and tested
and is GUARANTEED IN PERFECT WORKING ORDER.
ONLY £9/19/6.

RECEIVER R3118, ideal for conversion
to T.V,, having a built-in A.C. mains

Power Pack for 180-240 volts, is
tremendously powerful employing 7
I.F. stages of .12Mc/s with 4 Mc/s

Bandwidth and has |6 valves as follows :
6 of SP61, 4 of EASO, 2 of VRI36, | each
VRI37, P61, 5Z4, and Y63 * MAGIC
EYE’ in new condition, only 97/6
(carriage, etc., 7/6).

TRANSFORMERS. Manufactured to
our specification and fully . guaranteed.
Upright mountlng, fully  shrouded,
normal primaries.

425 v.-0-425 v. 250 mA,, 63 v. 4 a,

63v.4a,5v.3a, 50/

350 v.-0-350 v. I60 mA., 63 v. 6 a,
63v.3a,5v.3a, 42/6.

350 v. 0-350 v. 150 mA., 63.v. 5 a,
5v.3a,32/6.

250 v.-0-250 v. 100 mA., 63 v. 6 a,,
Sv.3a, 32/6.

Please add 2/- per transformer postage.

TRANSFORMERS, FILAMENT.
63 v. 2 a, T/6; 63 v. 3 a, 10/6
(postage 1/-).

TRANSFORMERS, EHT. Upright

mounting.

EHT for VCR97 Tube, 2500 v. 5 mA.,
2 v.e0-2v. || a, 2v.-0-2v, 2a, 37/6.
EHT 5,500 v. 5 mA., 2 v | a,, 72/6.

EHT 7,000 v. 5 mA,, 2 v | a_, B2/6.

EHT 7,000 v. 5 mA,, 4 v. | a, 82/6.
Please add 2/- per transformer postage.

TRANSFORMERS, EX-W.D. AND
ADMIRALTY, built to more than
50 per cent. safety factor with normal
A.C. mains primaries. All brand new
and unused, 330-0-330 v. 100 mA.,
4v.3a, 22/6.

E.H.T., 1,400 v. 2 mA,, 520 v. 10. mA..
300 v. 10 mA,, 2 v. 1.5 amp., 20/~

LT. 6.3 v. 7.7 amp., 42 v. 2.5 amp,,
4 v. | amp., 19/6.

L.T. .4v.20amp. C.T,, 30/-.
Please add 2/6 per transformer postage.

SPECIAL OFFER. EX-
ADMIRALTY L.T. Transformer with
three separate windings of 5-0-5 v.
5 amp. By using combinations of
windings will give various voltages at
high current. Brand new and unused,
these have become damaged but are still
usable, the damage being confined to
broken fixing lugs andfor broken
bakelite terminal panels. Formerly
sold at 35/-, now offered at 22/6
(post 2/6).

GANGED POTENTIOMETERS.
Double S0K and double | meg., 7/6 each.

CERAMIC 2-WAY
SWITCHES, 7/6 each.

3.BANK

24in. SQUARE FLANGE, 0-l mA.

_ Meters, brand new, only 15f.

Cash with order please, and print name and address clearly

U.E.I.

(Open until | p.m. Saturdays.

CORPORATION

Radio Corner, 138 Gray’s Inn Road,
London, W.C.I.

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins.

*Phone : TERMINUS 7937

by bus from King's Cross)
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OUTSTANDING OFFERS FOR
EXPORT ONLY

U.S.A. Radio and Radar Equipment
®RCA TRANSMITTERS. Type ET-4336-8, H, K, L
@ AIRCRAFT TRANSMITTERS, Model GO-9 {Westinghouse),
ORADIO SETS SCR-695. RECEIVERS AR-77 and 88,
OTEST EQUIPMENT IE-46, TS-36/AP, TS-S6A/AP, TS-5|/APG-4,
Type 205A, Type LR-I (General Radio), BC-22{ {Bendix)AN/UPM
®Hallicrafters SCR-299, 399 and 499 (BC-610).
®INTERROGATORS-RESPONSORS BM-| (and BN-{)
OREPEATER-INDICATORS AN/APA.-|.
O®RADAR INDICATING EQUIPMENT, Model VF.
e®large Quantities of American Microwave Frequency Meters
{Lavoie Laboratories).
®PULSE GENERATORS (RCA and Measurements Corporation).
®AIRCRAFT RADAR, APS-3, APS-4, and APS-6.
@®AN/APN SERIES—Complete Installations.
Spares (Radio and Radar-U.S.A )
Full range of spares for most U.S.A. Aircraft, Naval and Ground
Radio and Radar Units (SCR-187, 188, 193/269, 274-N, 287, 399,
508-10, 17, 536, 566, 593, 608-10 (very large quantities), 694, 695,
- MRN-3, TRA.I—ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6,
L 15, etc,). Klystrons 2K33 (Oxford tubes).
Large Quantities of Plate Supply Transformers for ET/4336 Trans-
mitcers.
®British T/R (X 42, W/S No. |]. W/S No. 17, W/S No. 18 Mk. Ili,
W/S No. 38, W/S No 58, W/S No. 68-T).
Power Units, Wavemeters, Motor Generators, Dynamotors
and large quantities of various components.
@Aircraft Instruments and Accessories.
Catalogue supplied only to Governments, Airlines and Accredited
Government Contractors,

Enquiries to

' BRITISH SAROZAL LTD.

(Export Branch) -

1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1

Telephone : HOLborn 6763/4(5 Cables : Sarozal, London

' ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR

IMMEDIATE DELIVERY FROM STOCK AND IS FULLY CHECKED

AND TESTED—PRIOR TO DESPATCH—IN OUR OWN WORKS
AND LABORATORY.

We buy for cash American surplus equipment.

| : o

DRAUGHTSMEN

experienced in
RADIO and TELEVISION
RECEIVER DESIGN

(and small mechanical details)

able to prepare drawings for manufacture of

prototype equipment. Salaries above the

average. Exceptional prospects for men of

ability. Well equipped Drawing Offices and
good working conditions.

Successful applicants will be eligible for the
Company’s Pension Scheme.

Apply in writing to Employment Manager

FERGUSON RADIO CORPN., LTD.

Gt. CAMBRIDGE ROAD, ENFIELD, MIDDX.

Dapt. W.W.

18 TOTTENHAM
. COURT ROAD,

® LONDON, W.1
RELAYééJ

Tel : MUSeum 2453/4539
Late ALEC DAVIS SUPPLIES LTD.

RELAYS

D.C. COIL RESISTANCE

3,000 TYPES: 1.9 to 80,000
600 TYPES : 0.4Q to 9,200Q.

ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWOUND
AND SLUGGED COILS.

SIEMENS TYPE HIGH SPEED

CONTACTS

3,000 TYPES : up to 8 sets.
600 TYPES : up to 4 sets.

Business Hours :
Monday-Friday 9—5.30.
Saturday 9—I.

3,000 TYPES : Make (M), Break (B),
in Twin-silver Twin-platinum, Dome-
silver (2 amp.), Tungsten (5 amp.),
and Flat-silver (8-amp.), Change-
Over (C), in all but Tungsten : Make-
Before-Break (K), in Twin-silver and
Twin-platinum.

600 TYPES : (M), (B) and (C), in
Twin-silver and Twin-platinum.

| KEY SWITCHES,
2 C/O, to 8 C/O, Special types made
b up to order.

KEY
SWITCHES

OCTOBER, 1953

DEVELOPMENT ENGINEERS—
SENIOR & JUNIOR.

Senior Engineers with initiative and sound
technical background are required for work on
a wide range of projects covering the Television,
Radio and Communications field. Permanent
posts are available for men able to carry res-
ponsibility in rapidly expanding departments
offering exceptional promotion and long. term.
prospects.

Junior Engineers of ability are invited to
apply for interesting work on Development
Projects offering a wide experience in Communica-
tions and Test Equipment Development with
excellent prospects for advancement.

The Laboratories are well equipped and the
working condition§ excellent. Successful appli-
cants will be eligible for the Company’s Pension
Scheme. Housing assistance considered. Appli-
cations giving full particulars as to age, qualifica-
tions and experience, elc., in writing to :—

‘Employment Manager,
FERGUSON RADIO CORPORATION LTD.,
GREAT CAMBRIDGE ROAD, ENFIELD,
MIDDLESEX.
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Wireless World Classified

Rate 7/- lor 2 lines or less lm‘l 318 for every additional|
line or part thereof, average lines § words. Box Numbers
2 words plus 1/-. (Address repliea ox 0000 c/o *‘Wireless |
World®* Dorset House, Stamford St., London, S.E.1l) Trade |
discount details available on apphcmom Press Day :
November 1953 issue, Thursday, October 8th. No re-
sponsibility accepted for errors.

WARNING

Readers are warned that Government surplus
cumponents which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will have
been designed for special purposes making them }|
unsuitable for civilian use, or may have de-
teriorated as a result of the conditions under
which they have been stored. We cannot l
undertake to deal with any complaints regarding

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS

3
12-watt high quality amnuﬂers.
trebie boost; £12/15;

& Acoustc Equipment Co..
Norwich.

bass and
ni1sts.—Broadcast

Lid.. Tomb.andg,
{0065

G —Ampliﬂers tuners, speakers of

highesn qua.ng 1owest pnces. William- |
son  amplifier Ambassador
speaker assy. to spec.. EGO, fnclud.ng 3
Wharfedale speakers, tuners irom £5  come
and hear it.—27, Putney Hill, S.W.15. Put
5228 after 6 p.m.

RECEIVERS. AMPLIFIERS SURPLUS
SECONDHAND !

R3515 5 50/-.—Box 0448.
. 11777

RMSTRONG RF/103/1 10-valve 10-watt
chassis., as new; ofters around £12.—§o
0449. 1748

.R.100 Marconl communications receiver, as
new, perfect order, what offers?—Box |
65, 11788
ST100 Mk. III*. receiver, good condition; {
what oﬂers?—-Sykes. 41, Croydon Rd.,
Westerham, Kent {17/0

WIN turntables, amplifier, two loudspeakers,_

microphone (Universal Motors); £80 or
offer; as new.—Box 0469. [1795
OR sale, two Canadlan 58 sets, complete

with head gear and power pacsks, as new,
what offers?—J. E. Collins, 16, Wood.ea Grove,
Yeadon, Leeds. 11780
HRO Rx’s and coils In_stock, also ARS8, l
BC348R, CR100, etc.—Requirements please

& I. Service, 254, Grove Greenrgo%g

London "EJd1. Ley. 4986,
ELEMECHANICS projection TV  chassls
with speager, reflector and 1813% perspex
screen, used only for demonstration, £60 or |
near offer:—Sali, Ltd 9a, St. Leonards Rd
Windsor. Tel. 1002, {178

vV, 16in 5-channel superhet console Teleking,

uned London frequency, .ight walnut |
cabinet, 31X18X15, cost over £100 month ago:’|
accept £50; tria}

against deposit.—Whit.ock,
Grove, Great Ye.dham 253, Essex. 1678

WILLIAMSON amplifier specified components
with valves, £15; wire recorder deck,
Garrard, ‘B .S.R. rlino%urs cost £14, unused£9£9
1155 receiver, perfect power-pacg sp2a.er

Dismore, 52¢, Oid Church Rd., Chingford, E.4. i

ACOUSTICAL Q.A.12P amplifier and tuner,
£30; tape record/replay amplifier, 6-watt
output with separate power pack, £40, Decca-
lian 2-speed piayer, £20; Connoisseur motor,
2-speed, £12;, Birmingham area.—Box 8765,

{1611
1 E.X.P. 125/2 Armstrong chassis. ldv £25;
qv- all mains radio, £

R.F.103 Armstronq chassis, 10v, £18; 1
o, ET/L0; L patdnleg corper

cabinet, Wharfedale design wit a

all perfect condition,—I r%lchards. 112, London

Rd.. Che.msford, Essex, [1667

LOUDSPEAKERS-—SURPLUS AND
ECONDHAN
ARTLEY 215 spea.ker £10; Collard 3/RC522
H £13; or exchange Avo 7.—Box 0439, (1768

LIPSCHORN, new this year, heard evenings;
offers.—Benton. 5, Chesfield Rd., Klngstgn

ARTLEY-TURNER 215 speaker, perfect; £7,

+-Hart, 122, Rowe Avenue, Peacehaven, ‘
Sussex. 11779

ARTLEY-TURNER latest 215, unwrapped. l

£12; Marconi B2l communications RX.
unused, £13; s.a.e. details.—Byrne, Gosberton,
Lancs. (1784

WIRELESS WORLD

TYPE

p.p. TRANSFORMER
from

PARTRIDGE

Again Partridge lead the way.
Now for a truly modest price a
p.p. transformer with full AF.
range, very low distortion and
with characteristics that permit
a large measure of negative feed-
back to be taken from the
secondary to a pint three or four
stages back ! Here are some
basic details :

@ «“C” Type Core . . . grain
orientated strip wound.

® Power Rating . .. 20 watts for
less than 1%, distortion.

® Leakage Inductance . . . less
than 8 mH.

® Self Capacity . .. 500 pF per
half primary.

Data Sheet No. 5 on request.

PRICE Q8/_ EX WORKS

AVAILABLE NOW’

from usual stockists or
direct from us.

PARTRIDGE

TRANSFORMERS LTD

ROEBUCK ROAD, KINGSTON-BY-PASS
SURREY
ElMbridge 6737-8

TOLWORTH
Telephone

P.3064|

NEW 'C eons

129

Advertisements

TEST EQUIPMENT—SURPLUS AND
SECONDHAND

'OR shle, Cossor model 1035, 4in double beam
Oscmograén recemly overhauled by manu-
| tacturer.—Anders.n, Boyes & Co., Ltd., Fk
ington Electrical Wurks Motherwell [1720

anvAL, geNETAWLS. USLa_uSCUPES, OutPu.
D> meters, vaive voltmeters. frequency meters,
nuiu- ran% muters in stock; your enquiries are

e

nvited. quirements to R.T. & I. Servée 254,

srove Green Rd.. London, E.11. Ley. 4986
]GRSSOA fmpedance bridge, Dumont 5in
Furzehill

osculo co% B.P.L. Wobbulator,
allicrafters, HT7 frequency stan-
dard Canadmn 58 trans/receiver, 1 Mc. crystal
oven; offers invited, various ex-Gov. units
(and ‘valves; stamp for particulars.—K. L W.
| Cook, Radio Component Specialist. 2, Broad-
way, Andover. 1179

NEW DYNAMOS. MOTORS, ETC.
BATTERY chargers, 4 models. 2-6-12v, 1-2-4
.C.; any mains vo.tage; aiso larger
| types special transformers. chokes. test gear. in-
terior car heaters, etc.—The Banner E.ectric
Co.. Ltd.. Hoddesdon, Herts, 10112
LL types of rotating electrical machinery up
0 LuaVA @VA..Auw, INc.uaing rotary con-
verters, rotary transformers, motors. petro; and
diese.-engined generating p.an.s, alternators
and d.c. generators. We are a.so ln a position
to quote for power transformers: as ac.ual
mand.aciurers we will be g.ad to quote for any
quantity for home or export.
2UesEL plectric generaung p.ants, 3kva. 230v,
with push-button remote control. starting
cquipment, ready for use; £240.
CHAS. F. WARD, Lordscroft Works. Haverhm.
Suffolk. Tel. 253. [00:

HE Pearce new model diesel alternator plant,

on weided steel iframe 230/1/50 3kva plus
32v 15a d.c., ketters latest AVAI, air-cooled
aiesel engine. alternator. seif-enersized auto-
matic vo.tage control by winding on stator, d.c.
output trickle charges or charges hghung and
starter battery up to 15amps, 24v lighting is
used when plant 1s not in_ use, remote gontrol
push-buttons complete with main switch and
‘(uses battery cables 29v 72 amp/hr batt., in-
struction book, spares; emgine covered by ‘Pet-
ers’ mspecnon service; reduced price £260;
iree delivery; where only push start on plant,
reduction of £6/10; a tew from stock, others
quick delivery, if you collect, or we deliver
battery is charged and a 10 cu ft conerete bed
given free.
SEND p.c. for ful! description and phatozraphs.

ALSO above plant fitted Lister slow-speed water-
Icooled dlesel and electric fiywheels
ALT] ATORS, 230/1/50. 400VA, self-ener-
glzed BOOOrDm ball bearing., £23/15 del.:
also special television model same price: volt-
| age regula or 30/- extra
J. 2A 12h' petru. engine, atr cooled.
a-stroke startlng rope. tools; £17/10 delivered
for above alternators.
SPECIAL rotary converters,
ference tre=

guaranteed 1nter-
fitied radio and televlsmn filters,
12v_200"= out. 2dv_ 77y,
to 230v out, 250va £28/10
.de B alsy’ conveners for radugram and zeneral
| use, inputs outputs and prices as above: tne
|above also supplied without smoothing,” £25
del., immediate despatch: trade suppited.

AT a urchaser s hume 60 mls. S.W of Sutton
Co ldﬂe d 29

I‘ELEVISION ccnverter was tested on Ekco iele-
vision. 12in tube, stated consumB:.lon 135watts,
d.c_current from battery only 9isamps. picture
and sound were perfect and completely free of
interterence or flutter.

THE above are the latest products of British
| manufacture. and are suaranteed for one vear:
lfullest detalls of plant alterna:ors or 400VA alt,

or rotary converters, by return post; state which
| required: terms c.w.o.. pro forma {nvolce c.o.d.
(post goods only).

{T. W PEARCE. 66. Great Percy St.. W.C.1
{near Angel) o013
DYNAMOS, MOTORS, ETC.—SURPLUS AND

SECONDHAND
OR sale, Westinghouse rect.ﬁer set, RT 264/
1.200/50 single-phase n, 2 dc-1 amp
out. unused, cheap.—Box 8 [1662
.F. aiternators. 80v, 25a 1,500 cycles; a.so
hot wire ammeters, 0-1, 2_amps —E.W.S.
69. Church Rd.. Moseley, Birm ngham. A

Co .

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 147
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Free
) stortion

STEEP - CUTTING INFINITElY VARIABLE

No other ﬁlter combmes alt the advan-
tages of this model which are, briefly;’
to cut response above any desired level
between 4,000 and 8,000 c.p.s. at an
average steepness of 30 db. per octave,
easy fixing (connects between 15 ohm
speaker and amplifier output), robust
construction, no distortion or appre-
ciable loss of volume, Recommended for
ng surlace noise on ‘78’ records, |
*edge ' on some L.P.'records, and

ating high-pitched mterference on
radio. Price £4/10/0. Leaflet on request.

- E.M.G. HANDMADE GRAMOPHONES LTD.
6, Newman St.,, Oxford Sc,, W.l
Telephone: Museum 9971-2-3

——

AMERICAN
SURPLUS

AERIAL EQUIPMENT. Lattice
towers 50ft. and 100ft. Mast sets 20ft.,
Tripod mast sets etc

BAGS. BG-56, ST-l8 CS-34, CS-41 etc.
BOXES. CH. 121, BX-49, BX-8, BX-19 etc.
CABINETS. ET.4332, TG-IO, FM-19 etc.
CABLE. CG-2i3, CC-345, W-110, W-29 etc.
CORDS. CO- 335 CD- 3I8 CD-307 ege) = n
CONTROL UNITS. RM- 12, RM-I3, etc.
FUSES. { to’600 amps, Cartndge and E.S. ete.
LINE GEAR., TE-92, LC-21, LC-60 etc.
INSULATORS. IN-i5, IN'86, IN-104 etc.
INSTRUMENTS. M- 209 M- 139 FT-284 etc.
JUNCTION BOXES. B-69, JB-29, etc.
LAMPS. 6, 12, 24, 10 volts etc.

LEGS. LG- 3, LG-10, LG-13 etc.

LOUD SPEAKERS. LS-6, LS-12, MI-2968 etc.'
METEOROLOGICAL. ML-42, ML-117 etc.
MORSE GEAR, BC-1016, TG-5, TG-I0 etc.
MOUNTINGS. FT-162, FT-237, FT-250 etc.
PANELS. PN-3l, PN-32, BD-LT etc.

. RA-34, RA-22, etc.
PL-54, PL-55, PL-29i etc.
RECTIFIERS. RA.36, RA-62, RA-39 etc,
GENERATORS. PE.95, PE-204, GN-45 etc.

ladder
35ft.

INVERTERS. PE-206,.PE-157, PE-117 etc.
RADAR. SCR-268, SM, SO etc

RECE!VERS. BC- II47 BC- 603 BC-1003 etc.
-RELAYS. BK.22, 2I925 25391 etc.
TELEGRAPH. BE-7I, M-222.
TELEPHONE. BD-89, BD-95, EE-8 etc.
TELETYPE. TG-7, BE-77, BA-87 etc.
_T9R3ANSMITTERS. BC-902, CRN-30, SCR-
493 etc.

Many other items too numerous to mention.
Send your requirements. Lists available.
All packing and shipping facilities.

H. HARRIS

ORGANFORD 0 DORSET
Lychett Minster 212 l

Telephone :

NEW GRAMOPHONE AND SOUND"
EQUIPMENT
RECORDING equipment to the trade.

WEARITE tape decks and speclal parts, disc
recording machines
BLANK discs, Scotch boy tape, Emltnpe
RADIO feeder units, microphones, etc.

ALL from stock—Sound Discs (Supp.ies). {.,td
178, Bispham Rd., Southport. Lancs,

RUVOX 22gns; amplifiers to suit.
12g 18gns, complete in portable case
5in L/S). £5 ~—Belaw
decks, £55B sultable ampllfiers with

ecks,

s/het, 10gns;, T.R.F., speakers. Barker
Duode, 12gns; carr, Iree all tape, post free.—
Hardin Electronlcs. 1203, Mora Rd., Crickle-
Jwood, ndon, w.2, 11727

HIGH -fidelity FM, the very best RF signal
oconverted to AF. See display advert.—Bel
[ Sound Products Co., Marlborough Yard, }‘811895

J.R. ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd.. manufacturers of high
quality portable and console magnetic tap re-
corders for professional and amateur use; full
details on_ application,
BICKFORD Rd.. Witton, Blrmingham 6. East
0822, 19968

ACTORY-bullt magnetic tape recording

amplifiers, 4w R/P model, latest type B.V.A.
yalves, £15; Wearite specmcation, £25; 12-
valve professional model with separate record
and play channels, 10w output, meter level,
£45; EVeante, Truvox, Lane tape units, Grundig
and Ferrograph recorders. —JB Electronics,
47a, Bulwer ., Leicester. Tel. 74579 4

INE-VOX disc: recording equipments, type
C7J for high-quality recordings from exist-

ing microphone equipment; price from 28gns;
also available as a complete channe} inclusive of
mic., amplifier and playback equipment, at
70gns; type C7, for highest quallty professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in XLondon
PLEASE write for detais to KT Ltd
Aylward Rd.. ndon. S.W.20 (Libetcy 2426)
Callers by appointment only.

POLLOCK lightwelght m/c pick-up, response
40cs to ke/s, h.f. resonance 25kc/s
APProx., complet,e set of parts for constructing
head, 25/-, plus 1/- postage and packing; build-
ing_instructions, 5/-; sapphire stylus .00lin or
.0025in, 7/6; model also for thorns; 100:1 input
transformer, steel ease, 20/- plus 1/- post. etc.
—S.a.e. for detalis to A. M. Pollock, 14, Broom-

3
©
©

field Lane, Hale, Chgshlre_ 19909
AGNETIC recorders. all- types, new and
secondhand for sale. hire service in

greater London area only: mechanical and elec-
tronic repalrs carried out by specialists: ‘‘ Mag-
negraph ** limpet telephone pick-ups, suitable for
all types of recorders, 25/-; tape sfornge racks
for 12 reels 37/6: B. & H. recording wire. new

Swiveh
on 70

HENLE

ELECTRIC
SOLDERING IRONS

Solons save time; reduce costs. Solon
soldering is always clean, reliable and
simple, Five models, in voltage range
100-250; each with 6 feet Henley flexible.
65 watt;oval tapered or round pencil bits.
125 watt; oval tapered or round pencil
bits, 240 watts ; oval tapered bit.

Write for Folder Y.I0

W.T.HENLEY’S Telegraph Works Co. Ltd.
51-53 Hatton Garden, London, E.C.1

AMPLIFIER TYPE 8, complete with separate power supply
unit. For 230 v. A.C. 8upply. Has rack mounting front
panel 19in. x 18in. deep. containing volume control onjoff
switch, indicator light and 3in, 200 M/Amp. Meter. OQutput
tely 25 watts using 2 PX25 Valves and 1 MHL4

and used. from 15/- reel; tape, a. ries, etc.:
ful] detalls s.a.e.—The Magnegraph Recording
Co.. Lt d. 1. Hanway Place, W.1. Tel. I.r,?)ggé

ham 215

GRAMOPHONE AND SOUND EQUIPMENT
URPLUS AND SECONDH

BAIRD tape-recorder for sale, gaod condmon

—Please send offers to Box 0100. [1703

wi:mrrs tape _deck,

completely unused.
quick sale; £29.—Tel. 12

Prospect .
(1769

3-speed, 2
£11.—25,
[1764

COLLARO 3RC511 autochanger,
heads, cost £18/16, as mnew;
Coniston Rd., Barnsley, * Yorks.

GRUNDIG two-speed reporter as new
lete tape, mike, list £84; £65. -Tailor
125, Manchester Rd., Denton, M/C.

WO E.M.I. Type 12 (long arm) P/Us, with
{ransformer, v.g £ Presto cutter-
heads type IC (vertlcal ‘fitting); £5 each. Tl%mé

COMPLETE M.S.S. disc recording equipment,
consisting of 6ft P.O. rack with P/U pre-
amp, mic preamp, RGD tuner unit, R11 main
amp and preamp power unit; two CLED 78
rpm turntables, with Rotacols and new P100
/Us; £200.—Box 8890. 1665

ERROGRAPH ma.gnetlc tape recorder, £60
10 spools Emitape, unopened, 2
.S disc recoxdlng machine,

S'R. Monarch self-changer (undpened
glum)pene) £3; Reslo
Leak ampliﬂer and
[1761

B.
Wharfedale 10in speaker
ribbon mike and stand,

prestage, as new, £30. —Box

INFINITELY variable pltch M.S.S. studio disc
tracking gear with B.B.C. typs A recording
head, very heavy 16in’turntable driven b

h
motor, whole machine mounted on’ iron ru‘léne‘—’
work and weighs 1'2ewt, ideal for all recording

purposes especially making *‘ masters ' frcm
&e recorders, etc.; cost £80 but will acoept
£ for quick sale as emigrating; will deliver—

, Chimes Ave., London, N.13. 11709

VALVES WANTED

45/_ paid for new boxed 813s,
TZ40s, 24Gs, 8l1ls:
surplus valves.—Box 8242.

20/- for
send details other
(1515

Va]ve VUSQ Rectifler. Made by the famous Marconl
ce £3/-/- each. less valves, Carriage 10/6.
POST OFFICE TYPE RACKS. Suitable for above amplifiers.
For equipment 19in. b6ft. Gln. high for accommodating
amplfiers, transmitters, receivers, otc., 39/8. Carriage 5/6
MAINS TRANSFORMERS. Ex-AM. 500-0-500 at 120
M/Amp. 4 v. 4 atip centre tap winding twice 4 v. centre
tap 3.5 amp and 10 v. at 1 amp. 8tandard malns input
0-250 v. 50 cycles. New condition. 25/-. Postage 2/6.
TELESCOPE MASTS, 4 section, each 3ft. loog, §in. x lin.
dla. 2 serials fitted in 3 foot canister. Price 7/8. Carr 3/6.
INDICATOR UNIT SLC NO. 5. Buitable for conversion
into oscilloscope, using a 138A or a 3BP1 Tube. Unit
copsists of 3 valves. two VR65’s and 1 VR66, condenser
24 mfd., 500 v. working, tube holder and base, 4 pots.,
2 group boards
three 4-way sockets, the whole mounﬁed on a chaasis,
11x6x3 deep, complete with cover size 11x6x86in.,
open at one end to take glass screen. 17/8. Post 2/6.
ANTENNAS. Half wave dipoles, 31in. long, each '.apped
4 BA at outer ends for purposes. M.
polythene block together with approximately 12ft. of
half inch co-axial cable. Brand new. Price 8/6. Post 1/6.
PRE-AMPLIFIERS, H.F. Suitable for conversion for tele-
vision amplifiers, chassls slze 4ln, x 3}in, x 1}in. deep.
Complete with valve VR136 (EF54). New condition.
Price 10/8. Post 1/6.
DESYN INDICATORS, 24 v. Electric type, scaled 0-75
gallons, 2§in. dia., would operate from a potentiometer to
give 360° deﬂection New and boxed. Price 3/8. Post 1/-.
AERIAL COUPLING UNITS. Type G. Ref. ZAUB43.
large i ct variable transmitter type
condensers, 0-1 ma., M.0. meter, 2in. dia. indicator light,
etc.. with controls, brought out to front panel 15in. x 11in.
Contained in metal box 15in.x 1lin. X 15in. deep, with
2¢in. hinge Ud, complete with circuit. These are in brand
new condition, apart from external scratches, etc., to the
case. Price 29/6. Carnage 516.
SLOW MOTION DIALS. 6in.. 200-1 eatio, scaled 0-100,
ref. 10A/15319. Price 4/6. 0", 1/3
ROTARY CONVERTER. Delco with 12 and 24 volt inputs,
265 volt at 120 m.. n and 540 volt at 26 m.a. output. New
condition. 12/6.
REV, COUNTERS BY SIT'I'HS LTD. 3jin. dial. Scaled
10-5000 revs. per min. Luminous pointer. 29/6. Post 1/6,

OUR LARGE NEW 26 PAGE LIST No. 10 IS NOW AVAIL-
ABLE, PRICE @d. INLAND, 2/- OVERSEAS AIRMAIL,

A. T. SALLIS

93 North Road, Brighton, Sussex
'Phone : Brighton 25806
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Quality Radio

*
Chassis

The Armstrong range is especially
demgned to give the best in radio
reception and the most faithful gramo-
phone reproduction at an economical
price. All the chassis are eminently
suitablé for use with the new 3-speed
records because of the incorporation of
independent BASS and TREBLE
Controls which give AMAZING Real-
istic Reproduction.

e
MODEL FC.38 v s vave supec

heterodyne chassis giving '8 watts push-p!
output with negative feedback and separate
BASS and TREBLE lift controls, Flywheel

tuning and a magic eye. hree wavebands
covering 16-50 metres, 190-550 metres and
1,000-2,000 metres. PRICE £23/13/-, in-
cludlng tax.

MODEL REA1 1 10 vare supee

heterodyne chassis giving 10 watts push-pull
output with negative feedback and separate
BASS and TREBLE lift controls, also a highly
sensitive R.F. stage before the mixer. Flywheel
tunmg and a magic eye. Four wavebands
covering 12-90 metres, 190-550 metres and
800-2,000 metres. PRICE £31/19/8, including
tax.

MODEL EXP.125/A = assvane

u erheterodyne chassis giving 15 watts push-
I output with negative feedback, two LF.
stages with variable selectivity and Radio
Frequency Pre-Amplifier. Separate BASS and
TREBLE lift controls. .Incorporating five
wavebands, giving continuous coverage from
12 5 to 550 metres and 1,000, to 2, 000 metres.
heel tuning and a magic.eye. PRICE
£48Il9/5 including tax.
Fo-— . g
Our Showroom at the address as
below is open daily from 9 am.
to 6 p.m. and we are always delighted
to' demonstrate any of our Radio
Chassis or supply any information
regarding them. If unable to visit
us please send for specifications

required.
WIRELESS &

KRMSTRONG TeLevision CO. lT[;t

WARLTERS ROAD, HOLLOWAY,LONDON N.7
Telephone : NORth 3213/4

| FLUORESCENT 80 watt 230y complete bal-

VALVES WANTED
URGENTLY requlred.
ENTLY required.
URGENTLY required.
55 VALVES CV. 177.
LEASE submit full details as soon as posiixble

P.
to Box 0063.

NEW COMPONENTS
CRYS’I‘AL microphone inserts (Cosmocord

Mic—86) guaranteed brand new, 15/6 post
free.—Radlo-Aid, Ltd.

(Retall Dept.), 29,

Market St., Wanlord [0036
CO for TV converter, May issue
K ere.ess World,” 12/6, post free:

money-back guarantee.—C. O. Preston & Som,
Healey Lane, Patley. Yorks. 11688

TELEVISION—New 3in canned formers 2/3

coil sets, EE, VM, , etc., from 18/6;
FM. Rx. coil sets 75/- 6mm cored formers 7/-
-do,, 8mm 10/-; 3WA4B min. switches 15/- doz.
—Bel Sound Products Co., Marlborough Yard,
N.19. Arc, 5078. Trade supplied. {0186

FOR really good results you can do no better
than use Osmor coils and colipacks, ask
anyone of experience! Send 5d (stamps) today
for beautifully-drawn free circuits, our new cofl-
data leaflets, and latest lists of matched radio
components. A speedy mail order department is
at your service, and remember, a.l Osmor iines
ér%vgum anteed, (Trade enquiries invited.) Dept.

1
OSMOR RADIO PRODUCTS, Ltd., mdge View
tv_’\{ggksg Borough Hill, Croydon. “Tel. r?don

last

unit, 80w brick choke and
starter

lamp, 14/6; 40 watt complete ballast
28/9; complete fiuorescent fittings from
metal rectifiers, 12v damp f/w_bridge,
suitable charger transformer, 16/6; 0-4
8/6; brand new small radio cabi-
6; multi-ratio output transformers,
Goodmans. 7/6; Diamond H switches, 4/6; 4=
pole cooker switches, 5/-; charge your dry cell
batteries with our speclaf charger from mains,
complete unit, 14/9; C. 1bhp electric
motors, 230v 8/p, £4/16 —Malden Transformer
Supplies, Rear of 5, Coombe Rd., New Malden,

Surrey. Mal. 2655 (Longside of Malden S.R.
Station). [0038
~00MP0NSENTS—SURPII.).US AND
METADYNE generators, 45v, 60a, 2.7kW,

totally enclosed, type MD70EX, new; £28.
motors, B.T.H. type SM1406, 230v

ac Standard model, as new,; £9 pair.
CONSTANT frequency units, G.E.C., °100 Kc

crystal controlled, two multivibrator units with
jack points for 10Kc Ke¢, 250c, 50c power
unit, 230v ac, all mounted in standard rack
56in high with heavy angle base, enamelled
finish, plated fittin gs, complete with crystal,
27 valves circuit diagrams, etc., new; £45,
MAGSLIF sine-cosine resolvers, 3in AP 10861,
new, each in maker's tin; 45/-
AMMETERS 5m, 0/14 amps. MI ac/de, Grade
1, Proj. Ltd., mew. boxed; 25/-.
b B bRAWSHAY. 166, Pixmore Way, Letch-
worth, Herts. Tel. Letchworth 1147, [0251

SUPREME RADIO, 746D, Romford Rd
Ly, Manor Park, London, E.l2. Tel. If. 1260
S

ALWAYS * Supreme " for good quality com-
ponents at the keenest prices.

TWIN % 0005mfd tuning condemsers with
demcha le fixing bracket feet, our price 5/11

NEW stocks of electrolytlc cond.: Tub./card
w/end 8mfd - /11 ea.' also 8mfd 500v
Drylitic tub/mrd w/end

METAL can 16+ 16mfd 350v sma]l 2/3 ea.:

324-32+16mfd 350v small metal can cond 3/6

ea.; 604+150mfd 275 v.d.c. wkg., this is a super

bar%ulnlx/at 4/11 ‘ea.; 25mfd 25V metal tag end

con

10in P.M, }:eakers by famous maker, amazing

bargain, 17/6

8 in P.M. speakers, 13/11 ea.; 61%in type, 12/11
5in type, 10/6 ea.

T.Ii. F. coils for M.W./L.W. with circult, 5/11

ea. Dr.

SMALL vol./controls, 1meg or 1omeg, with

1/spindle and d/p switch, 3/- e

%LMEG or 2meg vol. /controls less switch, 1/6

ea or 15/- per doz. or

2p 2w W/CHANGE switches, 1/- ea. or 10/6

0Z.

MAINS trans. by Parmeko, universal ﬂxlng,
primary tapped 0-200-220 240v, sec. -0-290v
80m.a., 6.3v 3amp, and 6.3V ):ped at 4v.
zamp with screen, our price 15/11 ea., inc.

P/ pos
WIRE-END crystal dlodes with crystal set cir-
cuit, 2/- ea. or 22/- d

800hm for television,

a’IdWIN balanced leeder
FIL%eMENT trans., primary 0-250v, sec. 6.3v
at 15a, 5/1Y ea; or 6.3v at 3 amp, 8/11
SPECIAL speaker bargain: 8in P.M 2.30hm
v/c with out/trans. for 7K ohms lond cannot
repeat at 13/6 ea., inc. p/packi
IF /TS, .465k/cs in small ali- can 2’/4|nx1%1n
dia, with dust cores, 6/6 pr.

.M.4 metal rec.
P/PULL . output irans, 10,000hms C.T., 7watt
max., our price 8/6

MANY other baxgnm llnes in stock.
TERMS: c.w.0., no c.o.d., send 9d extra. for
postage orders under £5, 2%d s.a.e all
| quirifes and 1 [

| veneered over-

perfection in
Television

The three new Armstrong models now
make up a range of Television which
will suit all discriminating tastes. They
are fitted with aluminised flat-faced
rectangular Cathode Ray Tubes used
with a tinted filter and pin-point
focusing which coupled with full band-
width and accurate interlacing EN-
SURES BRILLIANT DAYLIGHT

VIEWING.
T.V.5 14"
CONSOLE

A highly - sensitive,
19 valve, superhetero-
dyne receiver which

can be operated on
any of the five
channels, the selec-

tion of which is b
the turn of a switcl
at the back of the
Cabinet. In order to
give the most faithful
reproduction a 10in
Loudspeaker is used
with 4.5 watts output.
An mterference sup-
pressor is fitted on
sound and a variable
suppressor fitted for vision. In order to present
a very acceptable piece of furniture special
attention has been paid to the appearance of the
cabinet which js finished in a beautifully
‘Walnut, The dimensions are
35in. high, 20in. wide, and 20in. deep and the
Cabinet is firtted with silent running castors so
as to facilitate easy movement about the room.
PRICE 69 Guineas (including P. Tax).

T.V.5 17" CONSOIE - -

model is similar in all respects to the TV.5
14m Console as described above, except that
it is fitted with the large 17in. Cathode Ray
Tube. This large tube gives a picture of
exactly equal quality to the 14in. but of q\ute a
considerable increase in  size. PRICE
79 Guineas (including P. Tax).

Television Chassis
showing easy removal
of vision and sound
receiver section for
servicing. Both the
TV.5 14in. and TV.S
17in. Models are avail-
able in Chassis form.

TELEGRAM

The Television section of
this model is exactly
similar to the TV.5 14in. Console but there is
included also the novel feature of the latest
type 3-speed record player situated under a
press-catch lid on the top of the cabinet. This
therefore gives the gramophone enthusiast a
medium for obtaining excellent reproduction
from the latest records of all speeds as well as
the very latest in Television. The cabinet
dimensions and details are also exactly similar
tothe TV.5 14in. Console. PRICE 78 Guineas
(including P. Tax).

TAs mentioned at the foot of our
other column on this page we shall
be delighted to demonstrate these
Models at our Showroom or to
provide any details required.. . Please
wrlte or call and see us.

| ARMSTRONG

l WARLTERS

WIRELESS &

recevision .CO. LTD.
ROAD, HOLLOWAY, LONDON,NJ
Telephone : NORth 3213}4
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THE “FLUXITE QUINS*’ AT WORK
“* Why ihey stick these on poles beats me
This Is far worse t.an climbing a tres
Have yow got the FLUXITE ™
“‘ Fes, ue've gol that Ul right
But we're tn the wrong garden !’ eried EE.
See that FLUXITE SOLDERING PASTE is
always by you—in the house—garage—
workshop—wherever speedy soldering s
needed. Used for over 40 years in Government
works and b leading engineers and manu-
facturers. ali Ironmongers—in tins from
upwards

/-

TO CYCLISTS. For stronger wheels
that will remain round and true,
here's a time tested tip. Tie the
spokes where they cross with fine wire
AND SOLDER. It's simple—with
FLUXITE but IMPORTANT. !

-

FLUXITE

SOLDERING PASTE
A Staunch Companion to Fluxite
Soldering Fluid.

SIMPLIFIES ALL SOLDERING
Write for book on the Art of * SOFPT ** soldering and
Jor leaflets on CASE-HARDENING STEEL and
TEMPERING TOOL? with FLUXITE.

LUXITE LTD.
BERMONDSEY STREET, LONDON, S.E.1,

S

==

NEW G.E.C,, S.T.C. AND '* WESTA-
LITE " SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST

S.T. & C. E.H.T. K3/I5, 4/5; K3/45, 8/2;
K3/50, 8/8; K3/100, 14/8.
BRIDGE CO NNECTED FULL WAVE,

17 v, 1.2 a,, |6/4 1.6 a., 26/-; 2.5 a,, 29/=;
3a,30/-; 423, 34/6; 5 a,, 37 6, all post free,
33 v. 0.7 a., 14/3, | a, 28/-; a., 45/-;
2 a, 5l/-; 3 a, 52/-; 4 a., 62)- a., 67/-;
all post I/-. 54 v. | a., 38/6; IS a., 62/-;
2a, 69/-; 3a,70/-;5a, 93/- 72v. a., 49/-;
ISa 78-; 2. BI/- 3a 92/-'53. I22/-
100 v. i a., 70/- ; LS a., IIZ/-' 2a, I18/-;
5 a, I74‘l-, ali post /2.

BRIDGE CONNECTED HEAVY DUTY
73in. SQUARE COOLING FINS. 17 v.
6a,49/6; 10 a., 56/-; post 1/6.

BRIDGE CONNECTED HEAVY DUTY
Funnei Cooled, also

T3in, SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. I2 a,,
102/-; 20 a., 118/-; 30 a,, 164/-; 50 a.,
£12/154-; 33 v, 6 a,, 91/-; 10 a,, 104/-; 12 a.,
168/-;20a,., 188 -;54v.6a,, 120/-; I0a,, 142/-;
72 v. 6 a, |4/- 10 a,, |78/- 100 v. 6 a,,
£14; 10 a,,(ll;lil—; alt pose 1/10.

“ WESTALITE " (BRIDGE), 12-15 v,

D,C,, 1.2 a,, 15/10; 2,5 a,, 27/8; 5 a,, 31/9;

10 a. 54/6 20 a,, 99.6; 30 a,, 144/10 50 a.,
257/-; 24 v. 1.2 2, 15/i0; 2.5 a., 27/8; 5 a.,
51/-3 |o a.. 927; 20 a, 176/2; 36 v. 1.2 a,,

27/8; 2,5 a,, 51/-; S5 a,, 69/JO~ 10 a,, I30/9‘
E.H.T. RECTS, 14D, 134, 22/-; 36 E.H.T, 60,
31/10, all post extra.

Whalesale and Retail

T. W. PEARCE

66 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonvills Rd. Between King's Cross and Ange]

WIRELESS WORLD
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COMPONENTS—SURPLUS AND
SECONDHAND
RADIO CLEARANCE. Ltd.,

Court Rd., London, W.1. Tel. Museum 5188.
ELECTROLYTICS. capacity, voltage. size. tvpe
of mounting, price post paild, in that order:
400. 6v. 1X2in, lug, 2/3; 2504-250. By, 1X2'n:
lug’ 2/6: 500+500 6v, 1x3in, lug, 2/6: 40+40
150v, 1}4inX2in, clip. 3/:: 40, 150v. 1X2in, cl
g/: 20420, 275v, 1X2ln lug 1/6.

3/ 16+1
52+52 275v+50mf 25v.
uZ. 4/- 100. 275 % X3n. Jug.
15sx21n clip, 3/9 32+ 2, 350v

cllD
8

v, xy,xmm e, B
%xlmn. wire, 2/3; 350 25v, l>(21/‘ln clip.
16-+16. 450v, 40,

/=
X 1%in,
y&/- ‘Q’il

., with surge

1x2in, clip

tee1/8 3s0v,

Shfden s, o ii5,
some wi t‘h slee e

450/525v. 7 X15/4
tag, 83
are Xn ah cans
AuwD new swoia, ai. VuiligeS WK
v_where markeaq; lrade supplied most types.
TELEVISION{ Set of 3 components, comprising
ine output trans., with E.H.T. winding to give
7kV,. using EY51 (heater winding for EY51 aisc
included), and Gt with width control scan-
ning coils, low impedance line and frame, focus
coll {res. 10 0001), current approx. 20 wmA)
the set of 3 for 42/- plus 2/- post, diagram of
ule trans_supphed.
PERSONAL receivers, 3 valve T.R.F. using [T4s.
contained in handsome bakelite case with lift-up
Iid, size 7X6'Lx5in with lid closed. plastic
carrying handle, fram. AE in lid, these recelvers
cover the medfum waveband and operate from
self-contained drz batts., standard types
w1435 and U2, output to a pair of lightweight
‘phones KR$ contro.s, SM tuning and re-
action, opemng lid sthches on, supplied brand
new, with valves, batteries, phones an ideal
set for invalids hosp, patxents etc., these 1e-
celvers are not Govt. surplus and are offered
~v do nlay: cav- paid: £4°10
UNIVERSAL amplifiers, 8-valve 20watt A.C./
D.C., black crackle chassis, and black and
chrome cover overall size 15‘{-'1nx71/zm'x7ln.
First-class components (Partridge O.P.T.,
driver, Ga.rdner choke, .E. Mu-Metal input
trans. for mike). Valves, 2XEF37. 4XCL35
2XUR3C. Sult.ched ipput for high or low im
top cut and bass cut switches, V.C., main
switch, mams {)lug and socket, 220-250v, 150-
lated chass.s, t5() output. Wired and tested,
rea tor use, with valves, brand new,
£10/19/6, carr. said. T.V. control panels, 5
adjusum.e res. on pax ganel 4in X 3in, 3 wire
wound (1K, K carbon (50K), Wel-
wyn vcs., slider type comp]ete with slider
knobs, 6/- each, t
5 mA  meters, moving coll Bakelite case, 2in
square, fiush mounting, new,

l:'\AL)(O CLEARANCE. Ltd.. 27. Tottenham Court
Rd., London. W.1,  Tel. Museum 9188. {00

. A, RYALL, * Utopia."” Mayfleld Rd.,
Heme Bay (Kent): p.ease refer to previous
adverts {0205

TV tubes, Mazda 121A with sllghtﬂﬂ .C. shorts.

rf{ect, with transformer; in-
mudgg post, etc.—Box 0187. 715
SOUTHERN RADIO_SUPPLY, Ltd 11, Little
Newport Street London C.2.  See ruv
displayed advertisement, page 145 [0016
ONTROLS No. 227, 3-8PCO, 7.5K, 10K

Potms, 4/=! No 223, 2-4P2W rotaries, SPCO,
4-3W jacks, 5/-; No. 240, 6-SPST, 2 fuse boxes.
/6; HR double phones, 12/-; meters, 21n

A/T 2.5A/TC, 3A/TC, 20V/MC, 7/6: 200A
zv‘,m/Mc 11/-. ceramic romries 3PAW, 5/-
above post free; Dewar 9d, 4 B.A
wrenches, 6d; .5/2kv 1/6 ‘,5/4kv 3/-, 1/2kv
1/6; PVC smgle 1d yd, 5 wire 1/- yd, 12w 8d
yd; post extra above, free lists every month.—
Annakin, 25, Ashfield Place, Otley, Yorks. (1763

ADIG UNLIMITED, Elm Rd., London, E.17.
. Key. 4813, —Offer Weyrad 465Kes i.f.
8/3 pair, Midget d465xcs, 10/3 pair;
BR cunds 500vw, card/tub., 8mfd 2/3.
16X16 4/3, ‘32mfd 4/-,
50vw Midget Ali-can 1/3,

='z

-3 ol 3tain

12/6. 81n 14/8. lO!n 17/6.
d. O/trans, 7,000-3 ohms 3/11.
0.000-50hm_6/-; -W. Pots, S50chm-
2/9; mains trans, 350-0-350,
mA, 21/+; 2-valve amplifier,
valves. 59/6; stamp full list.
[0062

CABINETS
EWIS RADIO have the hest ‘selection and
finest finish.—See page 34. 10224
W LNUT radiogram cabinets; details.—
Cabinetware, la, Heyes St.. thkbumoosl

6v,
complete kit lncl

boxed; 8/- post|

15 |

|

R i

7, mm,mllllBECT FROM THE

MANUFACTURER

Dulci Radio Pladlogram Chassis
A/C 100-120°& 200-250 VOLTS.

All chassis 114in, x 7in. x 8%in high. Luest

type valves 6BE6, 6BA6., 6AT6 6B W6, 6X4

Flywheel tuning. Negative feedback over entire

audio section.

Engraved knobs.

FULLY GUARANTEED =y
Model B3, Long, Med. £| |2
Short (5 Valves) ° S
B3 Plus Push Puli Stage £|5 Is
. .

{6 Valves)

B3 Double Faature P/Pull
& RF Stage (7 Valves)
Modei Bé SixWavebands
Med, L, 4 Short(Bd-Spread)

B6 Plus Push Puil Stage £|8
(? VFaIves) B D

Bé Double Feature P/Pul

& RF Stage (7 Valves) £23 2 0

ALL PRICES TAX PAID

Escutcheon flor 9in. x S5in. dial, 4/9 extra, Matching
speakers P.M. type 3 ohms 8in or 10in available,
Chassis sent under money back guarantee
cond’tions against remittance’ Free par-
ticulars irom the Manufacturers.

THE DULCI CO. LTD.

97 VILLIER. ROAD, LONDON, N.W.2
Telephane : \Villesden 7778

£18. 18

£15

18 .

(=~ —

P[ACE IT-=-2

j\ recono,
N‘

-
TAPEMASTER RECORDING COMPONENTS
Suitable for use with either Hartley or
Culpitts circuits. Retail

JUNIOR MODEL. Play/record, imp.

3,000 ohm at | Kc. Erase ... ateach £1 19 6
SENIOR MODEL. Play/record, imp.
5,500 chm at | Kc, Erase ... ateach £2 0
Oscillator Coil in can ......... each 10 6
Oscillator  Unit, incl. coil and

6VEGT valve ...occovviininninnins each £2 5 0

TAPEMASTER MAGNET FEATURES. Electri-
cally balanced to ensure low “*hum °’ levet,
Play/Record Model with .0005in. gap ensuring
max. top response. Beryllium Copper, non-
magnetic gapping, Mu-metal cores for Play/
Record modeis. Track width, Play/Record,
.082in., Erase .110in. To match for tracking. Bias
‘requency 45 Kc.,exactly matching Tapemaster
oscillator units and coils, Output {0 mV,
Recording level, 15-20mV. With optimum bias,
recording level and suitable correction of
Amplifier response in frequency equals tape
speed in inches/sec, Full instructions included
for oscillator units and amplifier circuits.

AVAILABLE FROM ALL GOOD
RADIO DEALERS.

WINTER TRADING C* L

6, HARROW RD,, LONDON, W.2.
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INSIST

ON HEARING
THIS NEW

BARKER

SOUND UNIT

No one looking for good sound can,
in fairness to himself, neglect the
essential step of hearing the new
BARKER DUODE (2in, unit with the
famous, unique dual drive, built-in
crossover and feedback. This exclusive
feature, plus the linen fabric cone, with
its pressed-in logarithmically graded
spiral corrugation (also patented) are
the foundations of Barker

CRYSTAL-CLEAR DETAIL, WIDE
FREQUENCY RANGE, FIRM BASS,
SMOOTHEST EXTREME TOP
In one word :
NATURALNESS.

It is not difficult to-day to make a
unit covering, sav, 50 to 11,000 cos. or
a little more. The DUODE effective
range is something in excess of 40 to
15,000 cps. which is not beyond. the
range of good twin units, The EXTRA,
the VITAL QUALITIES only Barker
units possess are dead-beat control
over movement, ironing out of all
. resonances, the command of transients
and suppression of sub-harmonics.
These are the essentials which make
Barker units not merely another loud-
speaker, however good, but give it that
indefinably true to life quality which
people with critical and well trained

ears always pick out at once,

So, after hearing and seeing all at
Earls Court, insist on hearing the new
DUODE. If the amplifier, pick-up or
tuner, and the record or transmission
are good, you will inevitably hear this
difference at once. If they are not,
it will take longer, for a Barker unit
tells the truth about what it receives.
With good gear,the DUODE at 12 gns.
is the best long term investment any
music lover can make to-day.

or write for details to:

BARKER

3 NEWMAN YARD, LONDON, W.1

.| Greyhound Rd..

ASK YOUR DEALER

NATURAL REPRODUCERS

WIRELESS WORLD
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CABINETS )
WALNUT radiogram and television cabinets.
soundly constructed; stamp for detalls.—
R. Shaw. 69, Fairlop Rd.. Leytonstone, E'[111d97

ORNER reflex cabinev.s for Goodmans 12in
speakers. from (we submitted to
Goodmans a Bass o cabinet ¢ their design.
for testmg, and this has been approved by them
as dsm.abe for the speaker for which it was
made.—Be.o
gI‘ANDARD Bass reflex cabinets from 87/6——
elow

BASS refiex cabinets made to your own design
and finish.—Be.ow.
RADIO, gramophone and record cabinets
made to order; ca.l or send drawings for quota-
tlons —Below.
ES & CO., Cabinet Makers, 3, Parkhill

DAVI
P ace. off Parkhill Rd., London, N.W.3. Gui-
liver 5775. (1655

ENDERS
BUCKINGHAMSHIRE Education Committee.

TENDERS are invited for supoly of the follow- |
ing classes of equipment to the High Wycombe
College of Further Education:

1) Electrical Measuring Instruments.

gi E‘ectncal Resistances

4

eries
(5 Electncal Installation Equipment.
(6YE' ecctr_real Cables

adio Equioment
Electﬂcal Laboratory Equipment including

tender forms should be
e immediately. Firms interested
should mdlcate the class(es) of Equipment for
which they \v1sh to tender.

D. E. COOK cmer Education Officer,
JOUNTY OFFIC

AYLESBURY

11776

| WANTED, EXCHANGE, ETC.
VHF test equipment.

| TS47AP, TS174, TS175/U, TS148 or TSX-4SE;
analysers; BC221 freq. meters, TS69, and any
| U.S.A. test gear; Klysrons type 723/AB 2K33
2K39 2K41; receiver, APR4 and units TNI16
17-18-19; RCA ARS88D, 527 and SX28 and
827CA; microwave equipment: highest offers
given by return.—Ger, 8410. Universal Elec-
tronics, 27, Lisle St., Leicester Square, Lon-
don, W.C.2. (0229

4 /- each offered for 813 type valves.—Write
Box 7050. 11073

| ANTED Wilcox: Gay V.F.O. units in new

or modified condition.
McELROY-ADAMS MFG. GROUP,- Ltd., 46,
Fulham

W.6.
113879 0194

| WANTED receivers A.P.R.4. also T.N. 16. 17,
etc., and any radio test gear.
LESLIE DIXON & Co., 214, Queenstown Rd..
1 Ba.tersea, ».W.8. Macau.ay 2159. 0176

ANTED, Cossor Telecheck generator.—217.
High St., Watford. Gadebrook 3601. [1651

ANTED, test sets No. 98: this is a grey
box aonrox. 6in, cube containing a milli-

ameter reading 0-1.
S8TARAVIA, Blackbushe Airport.

Surrey.

AVE coil winding
b condition: full

Londén, Tel.

Camberley.
11690

machine wanted. good
details and bprice.—Box
71692

ANTED, bakelite cabinet for Ultra A.C./
D.C. Midget EU 4054.—Lavenders, Isﬁeld
| Sussex. [176

WANTED R.C.A. transmitters, all typas or
any R.C.A components, including

New Barker
“Duode > L.S.

TAX FREE

ARI{ER SOUND UNITS have an
enviable reputation for high fidelity.
This new DUODE model is superlative
|in wide frequency range, with clean
| transients, smooth treble and full firm
bass without boom.

»At 12 Gns.—there is no tax—these
speakers will be in big demand.

Send stamp, for fully illustrated leaflet which
explains advantages of the DUODE desxgn
principle and details of matching cabinsts

“The Gramophone’’ AMPLIFIER

A user writes

“I am immensely delighted with its performance,
far superior to others I have tried co:tmi Sfar
more...your advertisement regarding the super-

lative performance of this amplifier is fully

Justified.”

Ampl:f‘ er [7gns. Complete with valves, tested
Pre-amplifier for Magnetic p.u. 5 gns.
Control Unit for Crystal p.u. 45/-,
9w. Output, 20dB feedback, only 0.1 per cent harmonic
at 5w, 20-20,000 c.p.s., 3/15 ohm output. 200-250 v. A.C.
nulm Tone control on pre-amp. gives bass and treble
cut or boost. on control unit treble cut alone with anti-

rumble cireunit.

HOME CONSTRUCTION of the units is simpie, aided by our

part aasembled group boards with resistors and capacitors

ready wired in, drilled chassis and complete lllustrated
instruction manual. Send for this now, 1/9 post free.

W

PRESSURE TYPE
TWEETER UNIT

|
®
All-aluminium, M/C., former and diaphragm
at rear of 14,000 gauss magnet, centre pole
shaped to commence hom. 15 or 30 ohm.

Response 2-14 Kc/s, 75/6.
Suitable 3 Kcfs X-over nietwork 26/6.
| This unit and X-over combined

within neat walnut veneered cabinetin the

| Q.M. QUALITY CUBE ...... 6gns.

The clean extended treble response added to existing
| speakers of 10-18ins. gives increased realism out of
all proportion to modest cost.

The W.B. range incindes models of all pop-
ular slzes. We also stock a special 18imn.
model ot exceptional performance. £27/10/-.

New Decca LP Pickup
Better quality, less record wear with the
new -“H* head lnterchangeable with
earlier Decca magnetic heads (3-pin).

and metal work.

McELROY-ADAMS MFG. GROUP, Ltd., 46,
Greynound Rd., London, W.6. Tel.” Fulham
1138/9 [0196

ANTED, RCA 4331 transmitters.—P.C.A.
Radlo. Cambridge Grove, Hammersmith,
W.6. Tel. Riverside 9. {

ANTED urgently, Marconi-Ekco type
TF390G signal generator.—Detalls, 52.
Standishgate, Wigan, Lancs, [1738

WANTED Leak amplifier and tuning unit or
similar high quality equipment; also
acoustical corner ribbon speaker.—Box 8704.
[1600

WANTED TCS/6 or TCS/12 transmitters in
mint condition; also contro! boxes for

McELROY ADAMS MFG. GROUP,
?{Sey/kgound Rd., London, W.6. Tel.

Ltd.,
Fulham
[0195

ANTED. HRO coils. Rxs, etc., A.R.883

BC348s. §27s. etc.—Details to R.T. & I.
Service, 254. Grove Green Rd.. London E.11
Ley. 4986. [oles

ANTED. set manufacturers' or ex-Govern-
ment radio equipment, large or small quan-
tiles of ,valves, eiectro.yiics. speakers. meters,
also components.
LOWE BROS,, 5 Fltzxoy St.. London, W.l,
Tel. Museum 4389 19745

WANTED power supply units for No. 33
r,ransmmers (Z.A, 10729):" call or ring.

Radlo, The Arches, Cambridge Grove,
w.s. Rlv 3279. (0081

H.F. r raised to 14 kefs. 3 grams
lighter. Notvwmlely available, but we have
a fair stock. 1,600 ohm replaces “C” or
“D” heads, 90 ohm the “B” head for
Decola, Leak, etc. :
Head only with sapphire, 54/9.
With diamond, £6/18/-.
XMS pick-up *“H” and 78 heads, £6/9/6.

COLLARO 1953 Turntable Units

and Auto-Changers

A new range combining popu]ar price with
merits usually found only in more expensive
transcription equipment.

Heavy turntables with smooth 3-speed drive
giving negligible rumble, a turnover crystal
pickup with unusual range tracking at low
pressure on the most difficult microgroove
|record, fully tropicalised, handsome cream
enamel units bespeaking confidence by ‘their
immaculate appearance,

Stamptd addressed envelope brings fullspecifica-
tion, prices and extended payment terms.

1 Home and Export Trade Enquiries welcomed.

QuALITY MART

8, Dartmouth Park Avenue, London, N.W.5,
Lilver 1131.
Order by Mull—Domogmﬁwn [} lemmz
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SOLE SUPPLIERS OF THE
WORLD’S CHEAPEST
INSTRUMENTS

INDUCTANCE BRIDGE KIT, 42/6.
Continuous coverage from 50 micro/Hy
to 100 Hy in.5 ranges.

Treble and Bass boost Chokes, R.F.
Coils, Video Chokes, Whistle Filters,
Smoothing Chokes, Scratch Filters,
Audio. R.F. and A.C. Inductances in
general. This instrument checks them
all. READY CALIBRATED.
GUESS-WORK  SELDOM PAYS—

MEASURE AND BE CERTAIN.

RES/CAP. BRIDGE KIT, 3l/6.

5 Megohms—50,000 ohms, 50 mfd.—.2 mfd,

100,000 ohms—1,000 ohms. | mfd.—.0l mfd.

1,000'0hms—10 ohms. .01 mfd.—0005 mfd"
_READY CALIBRATED

The I.F. Aligner Kit stTII available at

15/-, tunable over the 465 Kc¢/s range of
L.F. frequencies. Pre-tuned ready for
use.

Full instructions and diagrams with all
Kits. Post and Packing 1/6 in each case.

RADIO MAIL

RALEIGH STREET, NOTTINGHAM
Stamp with all enqulne(s:%ease
.0.D.

Cash with order
or

/ %

~.. Microphones
R T
GRAMPIAN REPRODUCERS LTD =
8 Hanworth Trading Estate, Feltham, Mdx. Tel. Feltham 2657

ODDIE FASTENERS

PAT. 507249

THE FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.

SPECIAL FASTENERS TO SuUIT
CUSTOMERS REQUIREMENTS.

WIDELY USED IN THE RADIO
INDUSTRY.

Hlustrated brochures and other information
will be gladly sent on request.
DEPT “W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tet,: 55883. Cables: Fasteners, Southampton

‘switchboards U.C. 4920, di

WANTED, EXCHANGE, ETC.
ANTED, power units type P.U.176 (vlbra-
xrey box ag]i)rox 10in X 6in X

shape and size
to_a radio HT batt )
STARAVIA, Blackbusbe Airport, Camberley.
Surrey. 1689

WANTED accurate signal generator and all
types of test equipment sultable for
radio and television servicing, also service
sheets; state particulars fully.—Box 0486 21780

WANTED RCA Ié:»eech ampliflers, type MI-

J and Ariel tuning units
BC 929A. —Oﬂers stating quantity and price,
to PCA Radio, The Arches, Cambridge Grove.
W.6. [0079

WANTED BC-610 Hallicrafters, RCA ET-
4336 transmitters SX-28, AR-88, 8-27,
HRO receiver and spare parts for above; best
prices.—P.C.A. Radio, The Arches. Cambridge
Grove, W.6. 0080

WE purchase all types of domestic or ex-
Government radjo receivers and equipment:
send full details or call and collect cash; large
or small quantities.—Walton’s Wireless Stores.
48, Stafford St., Wolvethampton. (0146

ALTHAM RADIO Co. pay highest prices in
the trade for all American equipment, in-
cluding test sets, transmitters, receivers. tele-
printing gear, etc.—Jersey House, Jersey 8t.,
Manchester, 4. Tel. Central 7834-5-6. (0228

ANTED, manufacturers’ surplus; radio
and felevision components in large or
small quantities; good prices paid for good
clean material, immediate cash settlement.—

Gee Radio, 15, Little Newport St.. London,
W.C.2. Gerrard 6794, [1792
unlts;

WANTED AN/APR-4 receiver, a
any other good quality U.S. surpius radlo
and radar tubes, test sets; laboratory equip-
ments, etc.; give condition and price in first
Jetter—Engineering Associates, 434, Patterson
Rd., Dayton; 9. Ohio, U.S.A. {0234

WANTED good quality communication rxs.,
domestic radios, test equipment, etc.: top
ﬁrices paid; established since 1937. —Miiler’s
adxo. 38&. New?ort Court, 1 min. from Lelces-

be, Ger. 4638. Cali, write or send,
Hours oi business 10-6 p.m. Open all day
Saturday. {0199

ANTED, signal generators types 30, 31, 51,

175. Uxbrxdge Rd., Hanwell, W Tel. Ea.lmg
[0037

WANTED. we will pay 10% more for the
following Amerlcan equipment; test sets

prefix, BC22I, APR4 receivers, APR4
tuning units. BC342, BC.312 power units No.
15 and PESS, telepnnm- e% uipment.—Altham
Radio Co., Jer ersey  St., Man-
chester, 4 'I‘el Central 7834 5-6. (0227
ANTED, ex-Govt. mine detectors, type 4 or
6, also parts including test unit ZA28857,
voltmeters 3v D.C., connectors, leads, various
types, lamps signal office WB3312, mountings
and aerials for SCR522 refs. FT488, 10h14207,
ummy aerials, ear
chamols tyve, parts for radio T/Rs
12. 18, 19. 22 66T, 107, etc.; also tele-
hone materfal. -—ﬁndwells 20, Drapers Rd,
nfleld, Middx. Tel. Enfleld 4389. (173

REPAIRS AND SERVICE
ARMATURE Re-winding Service to the Trade.

VACUUMS, drills, grinders, hood dryers, dental

motors, vacuum cleaner armatures replaced from

stock; 24-hour service; every job guaranteed;

all vacuum cleaner parts, hoses, etc., in stock

for any make.

REGAM ELECTRIC. 95. Park Lane, Leed[s 13
157

repaired;

LECTRIC blankets and clocks
efficient service.
ELECTRONIC, 157, Tullibardine Rd., Shet[}ie_,}l_xlii

MAINS transformers rewound. new trans-
formers 10 any specification.
MOTOR rewinds and complete overhauls: first-
class workmanship; fully guarantee

F.M. ELECTRIC Co.. ters Bldes..

td.
Warser Gate, Nottingham. Est. 1917 Tel., 4]7898

ANSFORMER rewind service,

E.H.T. tmnsformers and chokes, prompt
delivery, range of replacement types ex stock or
manuiacture to your specification.

METROPOLITAN RADIO SERVICE Co., 75,
Kilburn Lane, London, W,10. Ladbroke 20296

malns,

EPAIRS.—E.H.T. mains and O.P. trans-
formers, fleld coils and chokes; aiso arma-
tures and motors: new transformers des: gned to
any specification; all work fully guaranteed.
WILLESDEN TRANSFORMER Co., Ltd., 2a.
Frlthville Gdns,, Shepherds Bush. London.
W.12. Tel. Shepherds Bush 5819. [0076

AINS transformers, E.H.T. line outputs,
chokes and field coils, etc., promptly and
efficiently rewound or manu; factured to any

spec!ﬂcatmn -12 months’ guarantee.
LADBROKE REWIND SERVICE, Lm 820a,
Harrow Rd., Kensal Rise, N.W. 10. Lad. 0914.

{0222

Most types of coil winding undertaken.
Very quick deliveries, small or large
quantities. Transformers, Chokes, Solen-
oids, Relay Coils, etc., wound on your
own bobbins or formers for your own
assembiy. Impregnating (varnish) on
all work done if required. Best quality
material used. Single prototypes made
to high standards, regulation and cool
running etc.
——

FOR CATHODE RAY TUBE FAILURES.
Special low capacity secondary winding for
Heater/Cathode shorts to restore picture
after this fault has occurred. All Primaries
tapped, framed and tag panelled. 200/250,
2v.,at2a,4v.at2a,63v.at2a, 108y,
at 0.3 a., at 29/6 each.

{Discount to trade)

EMISSION REJUVENATORS. 200/250
tapped output tapped in steps. 2v.t0 2} v,
to 23 v. at 2 a,, at 35/6 each
Output 200/250 tapped in steps 6.3 v. to
7 v.to 8 v. up to 9% v. at 2 a., at 37/6 each.

{Discount to trade)

Both space wound for Heater/Cathode shorts

also

T.Y. HEATER TRANSFORMERS, 200/250
63v.at7a,0-2.63 v. at 2 a., at 19/6 nett.

T.V. AUTO TRANSFORMERS. 0-190-
210-230-240 at 6.3 v, at 7 a,, 0-2-6.3 v, at
2 a., at 27/6 net.

T.V. FRAME TRANSFORMER.
magnetic deflection, sultable for
home constructed sets at 15/6 net.

HALF SHROUDED, 200/250 input, 250/0/
250 80 mA, 6.3 v. 3 a..and 5 v. 2 a,, 12/9
net plus Ifl P. & P. 1

NORTHERN TRANSFORMER CO.

215 BARKEREND ROAD,
BRADFORD, YORKS.

60 H.
most

THE
DESIGN and DEVELOPMENT
of specialised equipment for
Research and Industry.

DUN (electronics) & CO.,
17 Victoria Gardens, London, W.11, Park 6636

-

SUPPLIERS TO THE TRADE

i3 A.ID.
0/‘5'r(ocxlsr)

T.V. AERIAL

Aluminium Alloy Tubes
317 0.D. x 21 $.W.G. in 16’ lengths
also many other stock sizes

Aluminium — Light Alloy
Brass, Copper, etc.

SHEET — STRIP — ROD — SECTION
in a great variety of sizes
and gauges for prompt delivery

PLEASE SEND FOR STOCK LIST

“"TALRECO"”
The Almex Recovery & Refining
Co. Led.

1 Robert Street, London, W.C.2
Phone : TRAfalgar 5922
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CALDERS

Offer

THE FINEST VALUE
IN THE COUNTRY

RIIS5 COMMUNICATION
RECEIVER. Brand new, unused,
complete in original transit case.
(Carriage 10/-) ....................

SPECIAL

BINOCULARS.
PURCHASE. Finest French
make. Brand new, Limited

quantity available,
8x 26 (case 12/6) ...
8 x 32 (case 18/6) .
10 x 35 (case 18/6) ...
Post, pack. and reg., 2/6 p

R.F. UNIT TYPE 25.

p
Brand

™~
L
n o
coo

new and boxed. Carr. and pkg.
- " .. . 18 6
METERS.
MILLIAMMETERS.
0-1, 24in. round, M/C., flush mtg, 14/6 ea.
0-50, as above ... .. 10/6 ea.
0-200, as above 9/6 ea.
5-0-5, as above 9/6 ea.
0-5, 2in. square .. 6/9 ea.
AMMETERS.
0-1, 24in. round, F/F,, D.C. .... 716 ea.
0-0.5, 2in. square, R.F. .......... 4/9 ea,
VOLTMETERS.
0.600, 24in. round, F/F., with
external shunt, complete .o 36
0-40, 2in. square 716 ea.
Part post and pkg., y -
PERISCOPE HEADS, TYPE C.
New, boxed. Marvellous value.
Rost /o8 e s, SO s 3/6 ea.
MICROPHONES.
TWIN THROAT, compl. with
adj. neckband, lead and plug. New
sid, cens, Pose9d. ..., .......occenennt 3/-"pr.
SEPARATE SINGLE UNITS.
Postibd T I« fovere - ot 9d. ea.
CARBON HAND TYPE 3A,
114
.. 4/6 ea.
USA TYPE T/44/D, with cover,
plug, socket and lead (post 9d.) ... 4/9 ea.
MOTORS.
USA 2/30 v. AC/DC, GEARED,
Brand new, boxed. Post I/~ . 23/6 ea.
BRIT. 12/24 v. AC/DC (Ex. equip-
ment). Post 1/~ ... 5/6 ea.
TRANSFORMERS.
SPECIAL PURCHASE. Brand new.
Instantly variable input 110/245 v., fuse
holders, brackets, 350/0/350 at 100 mA.,

6.3 v. at 4 amps., etc,, etc,
TITY at 14/6 each.

VOLTAGE DROPPING.
boxed, 200/220/240 v. primary.

LIMITED QUAN-
Part post and pkg. 1/3.

-Brand

hew,

Secondary

30 v. at 2 amps. tapped at 3,4,5,6,8,9, 10,

12, 15, 18, 20 and 24 v., 15/9 ea.

C.W.0, only.
guaranteed.
within 7 days.

Carr. /6.

No C.O.D. All goods fully
Money refunded if not satisfied
Carriage paid all U.K. Orders

value £5 and over, except Binoculars and RII55

receiver. Enquiries welcomed,

CALDERS

(W.W.)

10, PICKFORD STREET
MANCHESTER, 4

| ARM.CM
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REPAIRS AND SERVICE
LECTRICAL test instruments repaired and
standardized, all types British or American.
ammeters, voltmeters, ohmmeters DC/AC multi-
range meters, etc.; meters converted to speci-

fication,
THE ELECTRICAL INSTRUMENT REPAIR
London, [‘ﬁ'_’?d

SERVICE, 329, Kilburn Lane,
Tel. Lad. 4168.

EWINDS and conversions to mains and out-
‘\. put trans. pick-ups, fields, clock coils, car
vibrator units, etc., from 4/6; PP equipment a

speciality; all work guaranteed.—N.L.
173, High Rd., Willesden Green, N.W.10, Te

1.,
Wordsworth 7791, 11739
2 -HOUR service, 6 months’ guarantee, any

transformer: rewind, mains outputs and
if.s.. ete.; all types of nmew trans.. etc.. sup-
plied to specification: business heading or ser-
vice :card for trade prices.—Majestic Winding
Co.. 180. Windham Rd.. Bournemouth. 6520

AS professional sound recordists and mem-
bers of the Association of Professional Re-
cording Studios. we are particularly well guali-
fied to give advice and service on all aspects of
sound recording and reproduction. Design of
tape equipment a speciality. Circults designed,
repairs and modification carrled out quickly.
Advice freely given. See also below:—
COMPREHENSIVE service tg trade and ama-
teur; design, manufacture and repair of elec-
tronic equipment carried out by specialists;
equal attention given to small or large orders.
See also below:—Autochangers, 48-hour service,
cleaning and adjusting at fixed price of 35/-
plus carriage; also all repairs carried out; tra
enquiries Anvited.—Ariel Sound. 57, Lancaster
Tel. Paddington 50?%63%

ewinds,

@

Mews, London. W.2,
lines),

MISCELLANEQUS
LYWOOD, hardwood, free list on’ request,
mahogany ply, 12/6 sheet: oak ply. 22/6.—
N Gerver, 10. Mare St., Hackney, Londo?ia.’l::é

ABLES, wires and flexibles. P.V.C. coverea.
at _clearance prices.—R, Lowther. Ltd.
100a. St. Vincent St.. Ancoats. Mancheste[n(-).zzaj

MPLIFIERS, Turntables,
workshop rack, electronic
Offers to Cropley Bros., Church

Tel. Epsom 2381.

ETALWORK, all types cabinets, chassls,
racks, etc.. to your own specifications:
capacity available for small milling and capstan

work up to lin bar,
METAL WORKS, Ltd.. (Gd4Bl).
10208

Oscilloscope, Pye
test meter.—
Rd., Epsom.

11783

PHILPOTT'S
Chapman St., Loughborough.

YOUR tape recordings to disc, prompt, care-
ful work by ex-B.B.C. engineers.—Free de-
talled informatfon_from North Wales Recordln%
Service, Bryniau Rd., Llandudno. [165

HIGH vacuum impregnation unit or single
or batch coil impregnation service to R.1.C.
specification 214 or individual requirements.—
Blickvac. 505, Lordship Lane, 22. Tel.
Forest Hill 7089. [0310

YOUR own tape recording transferred to disc.
—Write. call or ’phone Queensway Private
Recording Studios. 123, Queensway, W.2. Tel
Bay 4992. Studio recordings. tape recording
service. Price list on request. 1409

LYWOOD—Hardboards. Send s.a.e. for free
price lists and samples, including %sin ma-
hogany ply 10d S(t]' t, sheets 72inX36in; hard-
board all sizes, from 6d sq. it; free delivery
(100 miles).—N. Gerver, 2-10, Mare St., Lon-
don, E8. Amherst 5806. (1742

PLATED nuts, screws. washers. bolts, solder-
ing tags. hank-bushes. self-tapping screws.
grub-screws, socket-screws. wood-screws: large
quantities or .gross cartons; stamp for llst.—
Sinden Components. Ltd., Dept. B, 117. Church-
fleld Rd., Acton. W.3. Acorn-8126. 11415

i ENGRAVING amateurs and trade could take

the opportunity of engraving problems in
the future by getting in touch with A.G. En-
graving, 19a, Windmill Rd., London, S.W.18.
Bat 5793. Brass, bronze, erinoid, Perspex dials;
one knob or repetition equally ent,ertameti(.x)3

DISCS from your recorded tapes, 78’s and
L.P.'s; orders accepted now for British
Ferrograph recorders, etc.; supplies of tape:
complete recording service.—‘ Erolca ' Re-
cording Services (Regd. 1949), Peel St., Eccles,
Manchester; Musical Director, Thurlow S?ii'ltgx

\OPPER wires enamelled, tinned. Litz. cotton,
_silk covered, all gauges; B.A. screws, nuts,
washers, soldering tags, eyejets, ebonite and
laminated bakeite panels, tubes, coil formers:
Tufno: rod: headphones flexes, etc.: jatest radio
pub.ications, full range avaliable; list. s.a.e.;
trade supplied.—Post Radio Supp:les, 33, Bourne
Gardens. London, E.4, o138

ECALS labels for marking radio and elec-
tronic equipment, clear permanent lettering

l4in high, no background, easily applied, per-
manent, Govt. approved: availabie in book form
each book contalning approx. 750 tltles, covering
all 'aspects of radio and electronic equpiment;
price 4/9 plus 3d post. in black or white.—
Alexander uipment. Ltd.. Childs Place, Earls
W.5 10243

Court. London. S.W.

GALPIN’S

408, HIGH ST., LEWISHAM, S.E.I3

Tel.: Lee Green 0309. Nr, Lewisham Hospital..

TERMS: CASH WITH ORDER. NO C.O.D.

All goods sent on 7 days’ approval against cash.
EARLY CLOSING DAY THURSDAY

METAL RECTIFIERS, suitable for 6/12/24 volts
at 10 amps charging with the correct transformer,
complete with TX, 97/6 each, or Rectifier only,
35/~ each.

1,000 WATT AUTO WOUND VOLTAGE"
CHANGER TRANSFORMER, tapped 0/110/
200/230/250 volts, £5/15/- each, carriage 4/6.
MAINS TRANSFORMERS (NEW), suitable
for spot welding, input 200/250 volts, in steps’
of 10 volts, output suitably tapped for a combina-
tion of either 2/4/6/8/10 or 12 volts 50/70¢ amps,
95/- each, carr. 7/6. '

MAINS TRANSFORMERS (NEW), 200/250
volts input in steps of |0 volts, output 0, 6,
12, 24 volts 6 amps, 42/6 each, post |/6. Another
as above but 10-12 amps, 55/~ each, post 16 ;
another, as above, but 25/30 amps, 75/- each,
carriage 3/6 ; another, input as above, output
0/18/30/36 volts 6 amps, 47/6 each, post |f6.
MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/0/350
volts, 180 mfamps, 4 volts 4 amps, 5 volts 3 amps,
6.3 volts 4 amps, 45/~ each, post 1/6 ; another
350/0/350 volts 180 m/amps, 6.3 volts 8 amps,
0/4/5 volts 4 amps, 45/~ each, post 1/6 ; another
500/0/500 volts 150 amps, 4 volts 4 amps C.T.,
6.3 volts 4 amps, C.T,, 5 volts 3 amps, 47/6 each,
post 1/6 ; another 425/0/425 volts 160 m/amps,
6.3 volts 4 amps, C.T. twice 5 volts 3 amps,
47/6 each, post 1/6. s
TRANSFORMERS SPECIALLY MADE TO
ORDER, delivery 72 hours from date of order.
Please let us quote you.

MAINS TRANSFORMERS, 200/250 volts
input, output a combination of 6, 12, I8, 24,
30, and 36 volts at 6 amps, 45/- each, post 1/6,
METERS, Moving Coil, 0 to |4 amps, 18/6 each.
Ditto, Moving Iron, suitable for A.C. 0 to 30 amps,
25/- each. Another moving coil, 100 to 250 amps.
D.C., 35/- each, all 4in, scale. {Others in stock,
please state your requirements.)

12/24 VOLT RECTIFIERS at 4 amps., with
suitable Mains Transformer, 200/230 volts input,
55/- each, except 12/24 volts,

MAINS TRANSFORMERS, input 180/250
volts, output 435/0/435 volts, 250 m/amps, 6.3
volts |0 amps, 6.3 volts 8 amps, 6.3 volts 8 amps,
S volts 6 amps, 65/- each ; another, input as above,
output 4,000 volts 24 mfamps, 4 volts | amp.
2 volts 2 amps, 45/ each,

SMOOTHING CHOKES, 4 henries, 250
mfamps, D.C. resistance 120 ohms, 12/6 each.
CONDENSERS, 0.! mfd., 6,000 volts working,
6/ each.

LARGE STUD TYPE DIMMER RESIS-
TANCES, 10 ohms, 9/18 amps, 32 studs, 35/-
each.

3 KILOWATTS DOUBLE-WOUND VOLT-
AGE CHANGER TRANSFORMERS, 110/230
volts or vice-versa, as new, weight approx. {00 Ib.,
£12/10/- each, carriage forward,

ELECTRIC LIGHT CHECK METERS, useful
for subletting, garages, etc, all for 200/250
volts A.C. mains, 5 amp. load, 19/~ each; 10
amps, 22/6; 20 amps, 27/-; 25 amps, 32/6 ;
40 amps, 38{6; 50 amps, 46/6 ; and 100 amps,
57/6 each, all carriage paid.

6 or 12 VOLT RECTIFIERS at 4 amps output,
complete with suitable transformer, 200/230
volts input, 45/- each, post /6.

MAINS TRANSFORMERS, 200-250 volts
input, output 400/0/400 voits, 280 m/amps,
33v.82a,2v.3a,5v.3a,4v.2a,4v.2a,
the last two heaters insulated at 8,000 volts,
85/- each ; another 200/230 volts inpui, output
tapped 0, 9, I8 volts at 4 amps, 25/- each, post |/-.
D.C. MOTORS, 230 volts, .3 h.p., 3,000 r.p.m.,
in good condition, £3/5/- each ; ditto Fan Motors
230 volts D.C., 20/- each ; 110 voles D.C, 17/6
each.

MAINS TRANSFORMERS, input 200250
volts, output 45/50 volts, 70 amps, suitable for
arc welding, £15 each : another 70 volts, 50 amps,
£15 each.

Ex-W.D. U, S.A. HAND GENERATORS,
less winding handle, output 425 volts ac 1O m/a,
at 6.3 v., 24 amps, complete with smoothing,
30/- each, carriage 2/6,

ROTARY TYPE RESISTANCES, stud Sjarm
type 10 ohms 3 amps, 17/6 each. - {Other types
in stock, please ask for quotation.)
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DEVELOPMENTS CO. LTD.

ULVERSTON, NO

TEL.: ULVERSTON 3306

[

TRIMMER

Protected by Acetate Case

Capacities from 4 to 70pf in voltages
of 500 and 1,000 D.C. Width 16.5
mm. Length 22 mm.

Acetate dust
sulation over

1.
A. No. 464.

EN

RTH LANCGS.

LowW VOLT7,

12l

“SAFETY

Danger of Electric shock ali-
minated in Garages, Works,
fnspection Pits, ete. Maxi-
mum Salety at Minimam Outlay,

EASCO
ELECTRICAL LTD.

AGE

TING EQUIPMEN 3

X-15—
2 Cirouif
£.18—4 Circoits
drighton Terrace

London,: S.W.9.
Tel: Brixton 4861-2-3

COPPE«~ WIRE
COTTON- SILK-
COVERED | COVERED

SW.G, 2o0zs. 4ozs f 2 ozs. 4 ozs.
16 1/4 /e 14 2
17 1/4 2/1 14 201
18 1/4 m | 14 2
19 /5 2/3 16 2/S
20 1/S 2/4 17 2/8
2) /5 2/5 /8 2/10
2 1/6 2/6 19 3-
23 117 2/7 1o 3
24 W7 2/8 1110 3/2
25 18 209 i 34
26 19 2/11 2/- 36
27 110 31 21 38
28 /10 3/2 2/2 3/10
29 i 34 23 4)-
30 2/~ 376 204 42
34 211 37 25 4/4
32 2/ 38 27 48
33 2/3 311 2/10 52
34 2/4 42 2011 5/4
35 26 45 31 §/8°
36 2/7 4/8 33 6~
37 3/- 5/6 35 6/4
38 3/4 62 37 68
39 _ - 3o 712
40 4/6 8/~ | 41 7/8

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
Bourne Gardens, London;E.4

‘WIRELESS WORLD

SITUATIONS VACANT

The enaagcmen- of persons answering these ﬁ
advertisements must te mede through the local
office of the Ministry of Labour and Nationai
Service, etc., if the applicant i3 a man- aved
or a woman aged 18-59 inclusive: unless
he or she or the emnlover is ercepted from. the
provisions  of The Notification of Vacancies
Order 1952.

ESTIMA’I‘ORS.

’]‘HE PLESSEY COMPANY LTD., have one or
two vacancies for first-class estimators prefer-
ably with previous similar experience in the
radio electronic or light engineering industries;
practical experience 1m production eng.neer,ng
or time stu would be most valuable. .

APPLICATIONS will be treated in strictest
confidence and should be addressed, quoting
reference WW/720 to the Personne! Manager
The Pl.essey.Co., Ltd., liford, Essex. [1716

DEVELOPMENT Engineer. |

REQUIRED for work on highly specialised elec- |
tromechanical devices, Exjerimental work and
pilot production are .invo.ved. The position is
sultable for man aged 22-30, and a_ degree in
%hysms or electrica. engineering is desirable.

salary.
FIRST class working conditions in a modern
estaolishment, 5-day weex, canteen. pension
scheme, sports and social club with recreational
facilities.
APPLICANTS must be of British nationality
and details of age and experience should be
addressed to the Technical Director, Cottage
Laborateries, Ltd., Portsmouth Road, Cobham.
Surrey. [1786

IOR development engineer,

REQUIRED for work on highly ‘specialised elec-
tromechanical devices. The work Includes
testing during pilot productions. H!gher
Natlonal Certificate. or equivalent qualification.
is desirable; and a knowledge of electronics is
an advantage.

FIRST class working conditions in a modern
establishment, 5-day week. canteen, pension
scheme, sports and social club with recreational
facilities.

APPLICANTS must be of British nationality
and details of age and experlence should be
addressed to the Technical Director, Cottage
Laboratories, Ltd.. Portsmouth Road, Cobham.
Surrey. 11785

ASSISTANTS are required by

THE BENJAMIN ELECTRIC, Ltd., Brantwoudl

Rd., Tottenham N.17, in thelr Engineering and
Research Department

APPLICANTS should preferably be 25-30 years
of age with education to igher Natjonal:
Standard

EXPERIENCE in one or more of the following
categories especially useful:—

(a) PHYSICS or Electronics—for problems asso-
ciated with gear for discharge lamps. )
(b} ELECTRICAL Engineering—for investiga-
tion of electrical, optical and thermal properties
of Lighting Fittin

(c) MECH

=
24

gs.
ANICAL Engineering and Manufae-
turing Processes-—for the design of Lighting
Fittings.
APPLY by letter, giving full details of age,
training and experience, with salary required,
for attention of Chief Technical Engineer.[l765

IGNALS Assistant Inspectors of Police re-
quired by the
GOVERNMENT of Kenya for one tour of two
years, extend!ng to three years by mutual con-
sent and with possibility of permanencfr. Com-
ou:

mencing salary, etc. according to previous ex-

| perience in scale £767 rising to £1,092 a year.

Gratuity (at least £162 after two years’ ser-
vice) payable on satisfactory final completion of
service. Outfit allowance £30. Uniform allow-
Free passages. Liberal leave
on full salary., Candidates aged 20-35 should
be at least 5ft 7in without footwear, have nor-
mal vision without glasses and be of good edu-
cation. They shou!d possess a sound knowledge
of the installation:and maintenance of modern
low and medium powered V.H.F., static and
mobile equipment, E/F transmitters and re-
celvers, petrol generators and dlesel electrical
sets. Previous police experience not necessary.
APPLY in writing to the Crown Agents, 4 Mill-
bank, London, S.W.l. 8tate age. name in
block letters, whether married or single. full
qualificatio: and experience and quote M1/
35931 /WF. 11747

A.B. METAL PRODUCTS, Ltd., require the
following senior draughtsmen in their South
Wales factory:—

(1) FOR the tool design department. should
have experience on press tcols for light. elec-
trical components for the radio industry or
similar, and be able to prepare complete work-
ing drawings In accordance with best modern

ractice.

l(32) FOR product design, should have experience
of the design of small electro-mechanical com-
ponents for the radio and electr_n:cs industries
and have qualifications to H N.C. or equivalent.
FOR both positions candidates should not be
less than 26 years of age, and must be'com-
petent men. The situations are rmanent.
conditions are congenial, and assistance with
housing may . be possible.—Applications giving
details cf tralning. experience, qualifications
and salary required, should be addressed to
The Chief Draughtsman, A.B. Metal' Prcducts.

Ltd., Ynysboeth, Abercynon, Glamorgan. ' [1772

OCTOBER, 1933

Fidelia

HAND BUILT

MAJOR
10 VALVE
RADIOGRAM
OHASSIS £32/8/4
Practical imagination In circuit design and con.

clenti individual | are Just two |
teatures of our Fidelia equipment. Designed through.
ont to provide first-class reproduction from Radio
and Records, they allincorporate variable selectivity,
infinite impedance detector, triode output stages
and independent bass and treble controls. The
price is right too:

FIDELIA STANDARD, 7-valve model £21 12 0
FIDELIA PLUS, 7-valve model £23 18 4
FIDELIA DE LUXE, 9-valve model

with 7 watt push-pull output stage.. £24 6 @

2 AMBURST ROAD.
TELSCOMBE  CLIFFS,

Tel.: Peacehaven 3158

QUALITY TELEVISION COMPGNENTS

Scanning Coils
6/10 Ev. R.F, E.H.T. Units
E.H.T. and Output Transtormers
Line fiy-back E.H.T. Units
SENv FOR ILLUSTIATED LIST
{PUBLICATION 75)

HAYNES RADIO Ltd.

Queensway Enfield Middlesex

L ar o o o L o o o g g ¥ ¥ o oV W Y

: Introducing the : —

TYANA TRIPLE THREE

SMALL
SOLDERING IRON
Complete with detachable
BENCH STAND [9/6

Thesmallest high-power
soldering iron. Length
only 847; adjustabie long
bitdia. 3/16”; mains volt-,
ages 100/110_’200/220,
230/50.

THE

STANDARD TYANA
SOLDERING IRON
Retails at 16/9
Replacement Elements ond
Bits for both types always
available.

KENROY LIMITED

152/297 UPPER ST., ISLINGTON,
LONDON, N.I.
Telephone : CanonbLury 4903-4663

L e a o o o of o o o o o o o o
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OcroBER, 1953

For the convenience of Personal
Shoppers we have opened a
showroom at:

479 Harrow Road, W.I0

where many additional bargains
can be seen.

SPECIAL OFFER!
MAINS OPERATED DOOR BELL. At
last a door bell without Batteries cr
Transformers, Operates direct from Mains
and Supply. 3in. Magneto type Bell by
famous manufacturer completely self-con-
taineqd, Equally suitable for burgiar alarms,
etc. 200-250 A.C. Supply only. Unrepeat-
able at 6/6.

TOGGLE SWITCH. Single hole panel mount-
ing, 250 volt, 2 amp. Single pole changeover or
on/off. Brand new at 6 for 5/-

DINGHY TRANSMITTERS. Ex-U.S.A.F.
B.C. 778 containing magnificent hand generator,
output 28 volt 0.175 amps., 300 v. .04 amps., two
valves 12 8.C.7 (V.T.268), 128 A.6 (V.T. [34) with
bases. One high quality 0.0005 mfd. variable
condenser, 13 fixed condensers, 8 fixed resistors,
3 relays. Small transformer, morse key, two five-
way tag boards. Approx. 100 yds. braided copper
aerial wire on spool. Indicator lamps, etc., the
waterproof case outside is soiled, but the above
contents in perfect condition. Limited quantity.
Price 42/6.

AIR POSITION INDICATOR

Containing a wealth of gears, drives and shafts,
3 infinitely variable gears, lampholders, repeater
motors. Yeeder counters, has been used by many
Universities as a basis of a calculating machine.
£2/7/6.

HIGH PRESS URE
REDUCING VALVE.
Complete with 0-3,000
Ib. per sq. in. pressure
gauge. Suitable for
compressors, Cylinders
of gas, etc. Brand new,

8/6.
FLEXIBLE DRIVES.

4fc. , 8/6 3 2ft., 4/6. Suit-
able for small tool remote
drives, etc.
—
4 . MODEL MAKER'S MAINS
= wnn TRANSFORMER. All purpose

low voltage. Input 210/250 Volts.
Output 3, 4, 5, 6, 8, 9, 10, 12,
5, 18, 20, 24, 30 Volts. Rating
2 amps. Brand new, fully guaran-
teed, 24/-.

wf= (MPELLER PUMP, Approx.
20in. longx2in. dia. Adjustable flange
fixing, 2 amps. at 24 v, d.c. or will
work on' 12 v. at 4 amps d.c.
Ideal for bilge pumps or for trans-
ferring fuel or water to header
tanks. Pump is self-cooled by
liguid passing through it, Brand
new and boxed, 39/6 each.

EZEEELECTRIC ARCWELDER

ST E. (
for welding, ﬁm‘

brazing and
soldering from
normal 6 or 12
v, battery (as
inacar). Com-
plete with all
accessories.

TERMS—CASH WITH ORDER, NO C.0.D.

ALL ITEMS CARRIAGE PAID IN
U.K. ONLY

SHERMAN'S SUPPLY CO. (W.5)

Unrepeatable at 25/,

WIRELESS WORLD

SITUATIONS VACANT

MINISTRY of Supply requires skilled crafts-

men to serve as research and experimental
mechanics at Malvern

ALL apPllcants must. have served a recognised

ceshi
g MENT Makers;
and lnterpret workin

must be able to read
drawings English and
3rd Angle and to work to rough sketches and
verbal instructions; ability to produce indi-
vidual scientific test gear on a one-off basis
working to fine tolerances, and to operate the
necessary machine tools; knowledge of simple
electronic circuits and ability to wire up an
instrument from & diagram an advantage.
CENTRE Lathe Turners, must be able to read
and interpret working drawings English and
3rd Angle; worx to fine limlts in a wide range
of materials. and have knowledge of relieving
work on taps and milling cutters; ability to use
horizontal or vertical boring machine an ad-
an

vantage.

UNIVERSAL Millers; must be able to set up
and operate to fine limits vertical, horizontal,
a universal milling machine worklng in a wide
range of materials.

KNOWLEDGE of gear cutting, jig boring and
horizontal boring an advantage; rates of pay
for 44-hour 5-day week, 165/4 on entry with
prospects of advancement to hfgher rates; hostel
accommodation avaiiable.

APPLY, giving details of apprenticeship, train-
ing (including Forces' training), qualification,
and exper.ence to -'Director, Radar Research
Estab.isnment, Gt. Malvern, Worcs. [1679

RADIO Engineer, accustomed to service on
domesti¢ receivers, preferably driver, N.W.3
London area; permanency.—Box 0026. [1681

TELEVISION service eng'neer wanted, able to
drive.—Barnes & Spicer, Ltd., 4, Con-
naught Buildings, Worthing. Tel. 2241, {1755

XPERIENCED technician required for jin-
stallation, test and servicing of industrial

electronic equip.: good salary offered.—Box
0335. [c17s50

ELEVISION service engineer, able to drive,
permanent progressive posmon —Apply
Dicks, Ltd., 149/150. High S8t., Winchester.

1787

RADIO and television engineer required, fully

experienced all makes, for bench and out-

side; good clean licence; good salary,
references.

ELECTRICAL SERVICE (EDGWARE). LTD.,

117, Edgware Rd., W.2. Pad. 2342. (1726

EVELOPMENT Engineers (2) with elec-

tronic and electrical design experience.
H.N.C. or degree In Physics or Electrical
Engineering.
(a) VARIED work on laboratory instruments,
e.g., R.C. osclllators. bridges, feed back ampli-
flers, recorders, etc.
(b)  INTERESTING development work
facsimile and plcture telegravh equipment.
OLD-ESTABLISEED firm 1 E. London. Per-
manent posmon and penslon scheme. Apply
with full details of age and experlence and
salary required to Box 0298. [1733

ANTED, radio and automobile electrical

engineer; only first-class man considered;
good rates of pay and bonus scheme in opera-
tion.—Box 7731. Fe

RADIO/TV engineers for West End of London,
opportunities for men with initiative and
ambition.—Apply, Keith Prowse, Ltd.,

houn House, W.l.

HOP foreman wanted for radio and electrical
able teach and supervise girl

London district.—Write, glving
full dewlls, Box 8883. 1658

IOR technical staff for small radio and

electrical firm; knowledge military equip-
ment an asset.—Write. stating qualifications.
experience, etc., Box 8885. {1660

EPRESENTATIVE, experienced with good
connections, required by established radio
manufacturers,. S.E. London district. Salary
plus commission.—Box 0320. 1748

XPERIENCED TV engineers required for re-
tail service; permanent positions at good
salary.—Full details to Shenstones (op. Town
Hall), Leyton, EJ10. Ley. 1362. {9266

RADIO englneer required for responsible
sitjon by Cambrian Air Services, d.,
Cardift Alrport Must hold ** A’ licence. Sa!ary
in scale £600-£700 per annum, according to
qualifications.—Apply Chief Englneer 615

RADIO testers and inspectors required for
production of communication and 1ndus-
trial electronic equipment. -—App{‘
Lewendon Winston Electronics, Ltd. 1 Park

. Hampton Hill, Middx. Tel. Molesey 2{)&;5

driver,

on

W ORKS manager required for radio and
electrical factory to employ

50-100 per-
sonnel’ in South London area.—Write. stating
qualifications, experience, etc.. Box 84[.1659

THE English Electric Co., Ltd., Luton, have
vacancies for electronic engineers for deve-
lopment. work-‘cn radio sub-miniature
equipment and/or recording techniques; some
fleld trials engineers and assistants nfeo re-
quired. -—Agpllcatlons stgting age, experience
and qualifications, should be sent to Dbp
C.P.S., 336/7, Strand, W.C.2, quoting ref. 45i Q

HIGH SPEED TWIN COIL
ELECTRO MAGNETIC COUNTERS

Excellent quality in new condition. With 50 ohm and
1,500 ohm coils. 10 pulses per second approx. Counts to
9,999 and automatically returns to zero. 25-50V. D.C.
Size 33 x 1 x lin. 22/8. Post and pkg. 8d.

NEW ACCUMULATORS. 12V., 75A., 157 x 8° x 9}°,
upprox. weight 7ilbs. Price £4/10/- 716 mrri.me. n
the original packing cases.

NEW D.C. CHARGE-DISCHARGE CONTROL BOARD

Ex-Admiralty Pattern A165.

For 4V. and 72V
Contains a high quality Moving Coil Voltmeter 0-12

and 0-120V., four 4.position switches, numerous
terminais, mounted on well-plated heavy brass panel.
8ize 13 x 11ins. Price 45/-. Carr. & Pkg. §/-.

GROOVE LOCATING UNITS enabling operator to
preselect any point on 10, 12 or 16in. discs for play-.
back purposes.

Consists of substantial machined casting with adjust-
able counterpoise pickup arm fitted with high-fidelity
plckup, and lostantaneous calibrated groove selector
with micrometer adjustivent and ' velvet touch’'
lever for dropping pickup. £2{10/-, carr. paid.

PHOTO ELECTRIC
CELLS Type CV143
8mail infra-red
image glass con-
verter, tube, 50-
100V. Suitable for
all purposes

14/6

Post & Pkg. 1-.
N.B.—Ws cannot
enter into corres-
pondence regarding
these cells.

NEW IRON CLAD FUSE AND SWITCH BOX, con-
taining 12 fuses, 6 tumbler switches. Bize 14 x 10in.
220V. 5A. 45/-. P. & P. 5/~

PHILCO 5-VALVE RECONDITIONED SUPERHETS
— A.C. or A0./D.C. —

Al thoroughly overhauled at our works. Ready for

Immediate use and guaranteed in working order.

2-WAVEBAND MODEL ..,..c0v.c.... 0

0o

3-WAVEBAND MODEL ..
Plus 10/6 per set carriage and packing.

UNISELECTOR SWITCHES

Have various applica-

tions, including auto-

matic tuning circuit

selection, etc. Operates

on 25-50V.

FULL WIPERS
3-bauk, 19/6. 6-bank, 35/-.
HALF WIPERS, 8-bank, 27/6.
Plus 1/6 post & pkg.

NIFE ACCUMULATORS. 1.5V. about 10 amps. Size
6} x 13 x 1}in. 6/6. Also 2.5V. 2} amp/hours for
8 hours Rize 3 X 4} x liin. (ﬂM‘.z 6/6, plus P. & P.
9d. cach.

TELEPHONE HAND SETS 9/6. P. & P. 1/~

N.B.—We do not lssue lists or catalogues. Carriage
\ Charges relate to British Isles only. l

23 LISLE ST. (“5%5) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday.




138

WIRELESS WORLD

OPPORTUNITIES

IN RADIO

Get this FREE Book!

ENGINEERING
OPPORTUNITIES’
reveals how you can
become techuically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.E., City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

ENGINEERING OPPORTUNITIES

-

We definitely Guarantee

“NO PASS—NO FEE”

If you're earmng less.than £15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

388b SHAKESPEARE HOUSE,
17/18 STRATFORD PLACE, LONDON,W1

VALVES!! TUBES!!

Wholesale and Export Only
First Grade Quality—Briush & Amsrican

S. SZYMANSKI

12a Leighton Grove, London, N.W.5
Tel. GUL 6077/8 Cab., * Shemanskee, London **

tHe HAYES  company

.RADIOGRAM CHASSIS
RADIO FEEDER UNITS

RG/160.

7 valve all-wave chassis,
and treble controls,
paid.

6 valve all-wave chassis with push-pull
output. £I17/5/-.
TU/100/6. 3 waveband tuning unit for use with
amplifiers, 4 valve superhet circuit with cathode
(ollower\ output, 6.3 volt heaters. £4/15/-, tax

independent

bass push-pult output.

aid.
TU/I00/4 As ~bove but for 4 volt heater supply.
£15/5-,
298 Wightman Road, London, N.8.
Mountview 6864.

SITUATIONS VACANT

ERRANTI, Ltd., Manchester,
vacancies in connection with long-term
development work on an important radio tele-
control project at their new laboratories at
Wythenshawe, South Manchester.
(I) ENGINEERS for research and development
work in the foilowing fields: Radar, radio and
e.ectronic cu'cuxts, micro-waves, high power
centimetric valves, vacuum and/or high vo.tage
techniques, servo control and electro-mechani-
cal devices and testing equipment associated
with the above. Qualifications inc.iude a degree
in Physics or Electrical Engineering or Mech-
anical Science or equlvalent qualifications, ana
at least two years’ previous experience. Salary
according to qualifications and experience in
the range of £500—£1 ,000 per annum. Piease
uote reterence
1) NICAL Assmtanf.s for experimentai
work 1n th fle.ds Iisted in (I) above.
QUALIFICATIONS equired: a degree
Higher National Certl cate in Electrical or
Mechanica] Engineering or equjvalent qualifica-
tions. Salary in the range of £400-£600, ac-
cording to age and experience. Please quote
Reference WT.
éIII) DESIGNERS and Draughtsmen,
ECTION  leaders, leading  draughtsmen,
draughtsmen and junior drau htsmen, prefer-
ably with experience in a: the fieids men-
tioned ahove. Saxarles ased on .E.8.D.
rates: in the range of £360-£850 per annum
with good a:lowances for specia! ?ua ‘ifications
and experfence. Please quote Referencé WD.
company has a staﬂ pension schemo
Application €orms_ from R. ehbert,
Staff Manager, Ferranti, Ltd Holllnwooa
Lancs. Please quote approprlate refex‘enc[e16
21

have staff

or

ESIGNER-DRAUGHTSMAN  required to
take charge of department responsible for

mechanical design of interesting minlature
electronic work. Excellent prospects.—A7nD.v
Box 0! [1734

ELEC’I‘RON’IC circuit engineers required im-
mediately by rapldly expanding {nstrument
company in East Anglia; write at once giving
cBomp(rxe)kzxgnslve details and salary requlreg

0X

OMPONENTS manufacturer Midlands area

requires & man with commercial acumen
and some technical knowledge to provide liaison
between production, engineering and sales; com-
mencing salary £800, with bonus and pros
—Box 0406. 799,56

RADIO service mechanics required by Smiths
(Radiomobile), Ltd, for all parts of the
country.—Write details of experience and quali-
fications to Personnel Officer. Goodwood Works.
North Clrcular Rd., London, N.W.2. (0342

TECHNICAL asslstant (Junior) required by
old-established firm of London chartered
patent agents; electrical engmeenng degree or
equwalent desirable.—Write Box 55, ¢/o Whites,
Lid., 72, Fleet St., London, E.C.4. [1699

UHF and TV engineer for the development
of components and accessories; wide experi-
ence with variety of receivers (e.g., from ser-
vicing) essential; East London area; state age,
salary, experience, qualifications.—Box 888?1 .

66

RMY wireless reserve squadron Royal
Slgnals require good W/T operators; 15
days’ training on full pay plus mterestlng
vo.untary work of national importance at home.
—Detalls, Major Haylock, 230, Devonshire Ave.,
Southsea. - [1732

SENIOR and junior radlp development engin-
eers, preferably with Higher National Cer-
tificate or equivalent.—Write. stating age, ex-
perience, qualifications, etc.. to e_Personnel
Manager, Bush Radio. Ltd., Power Rd., Ch.s-
wick. W.4. (1578

OILWINDING.—New firm with strong finan-
cial backing requires engineer to take charge
of small transformer, general coilwinding and
nssembly shop. Commencing salary £750 rising
to £1.000 -per annum as concern increases in
size.—Box 0319. 11744

ADIO engineer with practical kmowledge of
R.A.F. or Fleet Air Arm Radio or Radar
gmpment required, post-war experience an
vantage.——Applicants should apply in writing
to Chief Inspector, A. J. Whittemore (Aeradio).
Ltd., Croydon Airport. (1457

IRST-CLASS radio and television engineers
required by o.d-established, expanding
busmeses good sa‘ary and prospects; permanent;
a.] leading agencies, including Murphy Bush,
Pye, Ekco. etc.—E, P, Fox. Ltd.. East Mnfesey.

Surrey. Mo.esey 2721.
DESIGN draugntsman (research) required:
varied work invo.ving drawing, anal.ysing

erformance and developing preclson appara-
us from engineers’ sketches; opportunity to
rise to status of development engme_er for man
with proven ingenuity and sound critical faculty.
APPLY in writing. giving age, previous experi-
ence and salary required, to Personnel Depart-
ment. Keivin & Hughes, Ltd.. New North Rd..
Barkingside, Essex. 1577

SENIOR draughtsman required to work with
.minimum supervislon on electric switches
and devlces. plastlc/f)orcelain moulding, press-
work, etc 3 goo salary for experlence, West
Lone 5-day week; canteen.—Write, giv-
ing full detans of experience, to Box 8923, kb
6
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ENSON'S

ETTE
ARGA I NS
METERS. New and boxed

Scale FSD Size Type Fitting Price
30 mA 2in, MO Proj. R, -
2§in. MC Flush R. .
2in. MC Flush R. fis
2§in. MO Flush R. =
2in. MC Bquare -
2§in, MQ Flush R. /-
24in. TC FL or proj. -
TC quare =
2§in. MI Flush R. 16
2§in. MO 0j. /-
6ln. ML Proj. Met. 30/~
2in. MC quare [
Freq. 45-55c .. T7in. 230 v. Proj. Met 75/
000 uA (6mA) .. 2jin. MC/TC Flush R 17/6
i MI lush R. 10/6
MC Flush R. 10/8
MC Flush R 10/8
EL Flush R. 30/-
MC Proj. 15/~
MG Flush R. 2218
MC Bquare 6/-

AERIALS UKI“ with EA50, 3/6. JACKS, Bakelite,
DP closed circuit, 1f-. 30610 Tank Coils, 5/-, POTEN-
TIOMETERS 3in. dia. 20k. 10 w., 3/-, CONDENSERS
15 kVw ceramic, 1 each 500pF and 750 pF, in sealed
case, 5/-. POWER UNIT 247. Input 230 v. 50 c.,
outputs 580 v. 200 mA D.C. smoothed and 6.3 v. 3 A,
.A.C. in neat blue matal case, with 5U4G, 50/- (carr.
7/6). Type 266, similar case, but hi-ci, with 3U4G,
V8110 and LT met. rec. 30j-} {carr. 7/6). Bingle stage
pre-amp (VR81), with built-in 230 v. 50c. power supply,
574G rec., smootbed, 50/~ (carr. 7/6).

MOTORS. Collaro AC37 Gram. 110/250 v. A.C. var.
speed, pin. dia. spindle, 30/- ; R.F. UNITS type 24,
21/-; 25, 25/- 8 27 42/6 LF.T.’S 10/13 Mc/s air-
cored, canned, 1/ Mcls (Rluﬁ). 1/8. COILS.
Eddyatone Tx typel e " Q"' 5-pin hor. base,
each 3/6 ; DYNAMOTORS, lolled cases, D.C. 9 v. to
450 v. (approx 250 v. 80 mA at 8 v.), 8/6.

RX8 TYPE 25, with 2 VRBS6, 2 VR53, 1 VBR§7, 1
VR55, 2 485 kefs, L.F.T.s, 28/-.

AMPLIFIERS : 41271, with VR56 relay, ote., 7/8 ;

Bat. type QPP with mput trans., 7/8 TEST SETS
with 2/VR91, }/V870, 1/VRB4, 3/100k wjw pots,

7 vit. res., neat cage 84 x § x 5in., 25/-.

Lis¢ and e quiries, S.A.E. please !
Terms : Cash with order, Postage extra.
Immediate delivery.

Callers and Post

. A. BENSON (WW),  SUPERADIO (W’chapel)
308 Rathbone Rd., LTD., 118 Whitechapel,
Liverpool 13. STO 1604 Liverpool 2. ROY 1130

Caliers only

1132a RADIO RECEIVERS
Ex-Air. Ministry - Good Condition

£2. 12. 6 each
Carriage Paid ‘Home.

Advsrlisipg Manager, STARAVIA,
Biackbushe Airport, Camberley, Surrey.

SAMSON'’S
SURPLUS STORES

ADMIRALTY INTEGRATORS TYPE-A S81. With
very 6 Galvo movement coil 40 ohms. Centre
Zero to F 8 D 1 microatnp. B8mall mirror 1 metre
radlus. @5/-. Carr. 2/6.

BANKS OF 4 RESISTANCE MATS, 690, 150 and
2 at 80 ohms. Bize of each mat, 8x 6§, 10/6 per
set. P.P. 1/6.

20Ft. AMERICAN SURPLUS TELESCOPIC STEEL
AERIAL MASTS. Length ahout 6ft., dia. of first
section 1iin., dia. of top section fin., complcm with
base gulya insulated assembly and metal pegs, £4/10/-.
Carr. b,

EXIDE GLASS 10-VOLT § A.H. ACCUMULATORS.
8ize Tio. x 2fin. x 5} New in maker's cartons.
9/@ ea. P.P,1/6. Pritchett and Gold 12-volt 75 A.H.
Storeage Batteries. Built in teak cases, size 15¢in. x
83in. x 1lin. New, £4/19/8. Carr. 7/6. Telephone
Cable Type D 3 single 1 mile drums, 57/6. Carr. §/-.

NIFE BATTERIES. Crates of five cells giving 6 volts
at 58 A.H. S8ize of wood crate 15 x b} x 11}, In
perfect condxuon. £6/19/8. Carr. 7/6. Limited
oumber only. 8ingle Cells, 2.4 voits, 181‘20 AH.
Bize 43ln. x 6in. x Stin., 17/6. P.P. 1/6.

DESYNN TRIMMERS, No. 167, with Desynn Potentio~

meter, 5f~. P.P. 1=
169/171 Edgware Road
London, W,2. Tel, : PAD 7851

125 Tottenham Court Road'. w.l.
Tel ;: EUS 4982
All orders and enquires to our Edgware Road.
branch, please. This is open alf day Saturday.
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NUSOUND SOVEREIGN. The latest super
quality Amphf‘er -All Triode fine up. P-Pu
PX4 output. Frequency response 20-25 kes. 4
.6 d.b. and continuing up to 50 kes. + .9 d.b.
Sensitivity 120 mv, for max. 10 w. output. Total
harmonic distortion .l per cent. at 1,000 c.p.s. at
6 watts. 20 d.b. neg. feedback. lndependent
Treble and Bass controls. Chassls size : 14 x9
x 72in. high. A.C. model only, £26.

Any good amplifier can produce the most dis-
appointing results if the input circuit is not
correctly matched to the radio or gramophone
unit feeding it. Most amplifiers are made without
any knowledge of the other equrpment to be used
with them and the input circuit, therefore, is a
compromise which may or may not result in a
smsfactory performance. The Nusound 8f watt
is not a mass produced product of this kind.
The basic circuitry is identical in all models but
the input circuit is designed to individual require-
ments. The customer tells us which pick up or
feeder units are to be used (our own or any other
good make) and the amplifier Is supplied
to ensure the very best results possible from
the combination.

Nusound 84 watt Quality Amplifier == PP 6Vé6—
independent Bass and Treble boost and cut—neg.
Feedback—provision for Radio Feeder Unit—Freq.
response 25 to 20,000 c¢.p.s. 4 + DB—hum 80 DB
down at 6.5 watts—Feedback 14°DB. Available with
Remote Control Unit, Price £1T/10/-, or as illustrated.

GARRARD AUTOCHANGERS & PLAYERS
R.C.80, less Head = 33
RC75A less Head £|J 10 0
T/AC, less Head!.. £7 17 ¢

! HIGH- FIDELITY FEEDERS
VARIABLE SELECTIVITY, 3-BAND, £16/10/-.

SUPERHET, L.M.S., £12/14/0.
S/H PRE-SET, 3-STATION, £8/4/0.
T.R.F. PRE-SET, 3-STATION, £7/0/9.
N.S.P. PRECISION SCRATCH FILTER, 59/

NUSOUND PRODUCTS LTD.
(Dept. W9) 136 WARDOUR STREET,
LONDON, W.I. Tef. : GERrard 8845
Hours of business : 9 a.m.—5.30 p.m.
Saturdays 9 a.m.—!} p.m.
Stamp for leaflets on our other products.

9,000
HEAD and MICROPHONE SETS

for sale

Brand new,original packing, complete
with power microphone, lead, socket,
etc. Officially known as Microphone
Receiver Headgear Assemblies No. 2,
reference No. ZA.2905.

STAMFORD INDUSTRIES LTD,,
78, Cazenove Road, London, N.16.

Ambherst 7161 Cables:
(5 lines) Emunah, London
Cb

— | Situated on

SITUATIONS VACANT

‘ ELECI‘RONIC Engineer required to work on

development projects in small organization
South Coast; eXxperience on design
of commurications receivers essential; H.N.C.
standard; write full details and salary expected
—Box 8840 fo2s1

IRCRAFT radio mechanics skilled in work-
shop practice or airc-aft installations to
work at Stansted Airport. Essex; hostel accom-
modation available: minimum hourly rates 3/9.
—Write to the Personnel Manager. Skyways of
London, 7. Berkeley St., W.1. foo19

EXPERIENCED radlo testers and inspectors
required for production of communication
and radio apparatus, also instrument makers.
wirers and assembsers. for factory test appara-
tus,—Apply Personnel Manager, E. K.

Ltd.. Ekco Works Maimesbury. Wilts l0238

ELSON RESEARCH LABORATORIES, The

English Electric Co., Ltd., Stafford, have
vacancies in the test sectlon for young men
with electronic workshop testing experience;
the work, which is in connection with prototype
devices, is of non-re etitive nature,
PREFERENCE will be given to applicants who
hold. the City and Guilds Telecommunications
Engineering 4th year Certificate and Ordlnary
National Certificate.—Apply to De‘?4 C.P.S
336/7, Strand, W.C.2, quoting ref. 944A. [1707

B .B.C. requires temporar

tracer, period one
{ear for pianning an

installation depart-

central London:; wages £6/5-£7/5; some
traln{ng engineering, drawing ~and tracing;
knowledge e.ectrical symbols and theory desir-
able—Apply E.E.O., B.B.C.,, London. {1714

TECHNICIAN with experience In electronic
work, required for development laboratory
in large teiecommunication engineering works:
give Farhcu :ars of experience, education and
techn al training, qualifications and commenc-
g:;gnsalary required; London, S.E. area. —[—-lBoié

ENIOR development en.%lneers required with
up to date experienee radio and television
design and oduction methods; also junior
ngineers for general laboratory duties.—Send
ull details of experience, etc., to Personnel
Manager, ot Radio, Ltd.. Park Rcyal Rd.,
N.w.10. 1775
L YOUT engineers required for design ° of
industrial electronic equipment; excellent
opportunities for capable men progress in
rapidly expanding organisation.. —Appl{ Tech-
mcal Director, inston Electronics, Ltd
Sde Hampton HIill, Middx. Tel. Molese;

'I‘HE G.E.C. Laboratories, Stanmore invite ap-
plications from graduates for work on
various projects connected with guided missile
research; excellent working condmons in modern
well equlpped laboratories; dg canteen
racc}utles. 4 weeks' annual holiday; slck fund
and pensi
1. PHYSICISTS for work on microwave re-
ceivers; experience in mlicrowave field an ad-
vantage though applications would be con-
sidered from new graduates mt,erested in wave-
l;ulde technlqg ref. WW/AGH).
or engineer for work on the de-

sign and development of microwave components
and circuits; post graduate ex%rlence in micro-
wave field advantageous and owledge of high
rretiuency transmission line theory essentlal
(r WW{ GH.1)
ili. PHYSICISTS or engineers mterested in

eory and practice of microwave aerlals; two
posts avmlabe (ref. /A

i. GRADUATES with post graduate experi-

ence ln microwave Wwork.

1. NON-GRADUA

measurements;

ing equipment and apparatus with minimum

supervision is essential
APPLICATIONS should be made In writing to
the Staff Manager, The Grove, Stanmore Com-
mon, Stanmore, Middlesex, quoting the appro-
priate reference and stating age, qualmca[tlgix;’

for work on aerlal

and experience.

RAUGHTSMAN wanted for a small drawing
office engaged In deslfn of electronic
equipment, good opportunity for*man with m-
tiative in rapidly expanding organisation.—
Apply Technical Director, Winston Electronlcs
t Park Rd.., Hampton Hill. Middx. Tel.
Molesey 2985. (1646

LECTRONIC engineers required for test and

inspection of experimental .and protot:
equlFment. applicants should have sound tec
nical knowledge with wide practlcal experlence
—Please apply in wrltms with full detalls to
Personnel Dept., ED/115, E.M.I. Eng. Div., Ltd.,
Hayes, Middx. 172l

PHILIPS BALHAM WORKS, Ltd.. 45 Night-
ingale Lane, S.W.12, require an electromc
engineer, minimum qualification H.N.C., for
development of nucleonic and electro medical
instruments, permanent 1m)o tment; write,
glving detalls of age, train ng, experience and
salary required. 1713

DESIGNER draughtsman, under 30, know-
ledge of design of electro-mechanical in-
struments, workshop experience preferred,
H.N.C. standard. permanent gosxtlon good pros-

ts and superannuation scheme.—Applications

writing, stating age, training, experience and
salarﬁ nired, to the Personnel Manager,
Muirhead & Co., Ltd.. Elmers End, Becker“[hﬂ;?i

ability to construct measur-.

GEESRARDID

SELENIUM METAL RECTIFIERS. Full
range in stock as per our previous adverts-
We can also supply rectifiers to individual
requirements from m/a. to amps., Hfwave,
f/bridge or 3 phase, Speedy delivery, com-
petitive prices,fully guaranteed. Special Offer :
R.M.4 metal rectifiers, 250 v. 250 m/a., 16/-
each.

R.1132A RECEIVERS.
50/- each, carriage 10/-.
RECEIVER TYPE 3121. LF.F.
relays, and in perfect order.
against enquiries.

THE NEW ‘SOLON’ INSTRUMENT
MODEL ELECTRICSOLDERINGIRON.
Weight 3} ozs. Length 9in. For 220/240 v.
25 watts. Only 19/8, p.p. |/-:
EXTENSION SPEAKER in Round Metal
Cabinets. 64in. Goodman’s heavy magnet,
ideal for P.A. Works, 23/6, p.p. |/6.
AMERICAN HIGH FREQUENCY SIG-
NAL GENERATORS. Type 122A com-
plete, brand new, 110 v. ; Frequcncy
50-230 Mc/s.,-8-150 Mc/s., £20, carriage 5/-
3 WATT WIRE-WOUND POTENTIO-
METERS with switch. 2f}in. spindle. New
and unused, sizes available : 10k., 20k., 25k,,
100k., 4/6 each, 48/- per dozen.

CENTRE ZERO 1-0-1 flush mounting
m/ammeter, 34in. scale, 40/-, p.p. /6
AMPLIFIER TYPE 3583. Ref. 10UB/606!.
Containing 45 Mc/s. Pye Scrip, complete.
New and unused, 105/-, p.p. 4/-

P.E. 103A DYNAMOTOR, heavy duty
power supply. Input 6 v. at 2| amps,, or
12 v. at || amps. Output 5,000 v. at .160
amps. Rating continuous. Made by the
Crosley Corp.,, Ohio. New and unused,
complete with connection cable and mounting
rack. Price quoted against enquiries.
TYPE 207A TUNING UNIT. Containing
type CV67 Klystron, new and unused, 45/-,
p.p. 2/6.

INDICATOR TYPE 162, . Contalning VCR
97. C.R. Tube. VCR I139A. C.R.T. Klystron
CVveé7. Valves : diodes : 0-1 m/ammeter,
2in, scale. Blower motor, resistors, etc. A
very useful unit with many applications.
€6/10/-, carriage 10/-.

B7G CERAMIC VALVE HOLDERS, with
screen. New, 12/- per dozen.

POWER SUPPLY UNIT. 230 v. AC.-
230 v. D.C. at 5 amps. Fully smoothed:
isolated and fused Rack mounted, £25.

4 v. D.C. IMPELLER PUMP. Approx.
10in. long, 2in. dia. Has many applications
and js self-cooled. Good condition, 17/6,"
p.p. 2/6.

2] AMP. AUTO-TRANSFORMERS. 110-
125 v.-200 v.-240 v, Good condition. £6/10/-,
carriage 10/-.
G/ALVANOMETERS. Ex-G.P.O.,
2/6.

In good condition,

New with
Price quoted

15/=, p.p-

TEST METER. Ex-G.P.O. Requires small
external battery. Will test 14 or 3 v., 0-60
m/fa. and up to 5,000 ohms. This is a 24in.
scale mfammeter, housed in a small Bakelite
case, and is a very useful instrument in good
condition. Size : 3fin. x 34in. x 24in., 17/6,
p.p. 2/6

5 AMP. D.C. 2in.
10/-, p.p. 1/-.
VALVES. 860, 7/6 each; 35T, 35/- each ;
1616, 5/ each ; CVI73 (EF55), 10/6 each ;
VRI136, &/- each ; VS70, 4/- each ; CV71 (neon),
2/~ each ; 3AS5, 12/ each ; 956, 4/~ each ;
958, 7/6 each ; ARPI2, 4/- each ; 866A, 12/6
each. These are but a few of the many hundreds
of different types available from stock, let us
have your enquiries.

MOTOR BLOWERS.

Sq. M/C METERS,

24 v, D.C. Ref. No.

IORB/869. Suppressed. Our price, 15/-,
p.p.
WAVE METER (Ex-ADMIRALTY), Type

W32/9A, Freq. range 2.8 m/c—3.15 m/c with
calibration curve data. New £4/10/-, carriage

716

'_I’ER?’IS : CW.0,, C.OD. or pro-forma

15 LITTLE NEWPORT ST., LONDON, W.C.2
GERrard 6794/1453 o
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Watts output at 59, distortion.

100

Watts peak power output.

50-20,000 cps +.25dB

frequency response.

_Price (37.'0-0 €carr. extra——

Specification:
Electronic Mixing of two inputs ;

grid
circuit for gram or radio and Jow impedance
up to 300 ohms for moving coil or ribbon
microphone.
Tone Control.
treble controls.

Independent bass and
Valves.  6J5, 6SL7, 6SN7, 6JS (2), 6L6/
KT66 (4);, U18/20 (2), SI130. (14 valves total),
Case. Fitted in grey wrinkle' stove
enamelled steel case with carrying handles
as illustrated. Weight, 80 Ibs. ; Size,
194in. x 13in. x 13in. approx.

Suitable for any application where large
A F. power is required.

A similar model having an output of
25 watts is also available at £28/10/0.
Further- details available from

RADFORD ELECTRONICS

4 Acramans Road, Southville, Bristol 3.

For high and low voltage
testing :—

1/30 and 100/850 volts A.C.
or D.O. Write for Interesting
leaflet 30F.

/
LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

LowlandsRd., Harrow Middlesex. Byron 3704

LARGE
& VARIED
stocks of

METERS

available for immediate delivery
Special orders executed 7-14 days

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD RD., LONDON, N.W.1

e Euston 1639 eo—

SITUATIONS VACANT

‘N)I
electronlc equipment; ablility to under-
take p:ototype work from schematic drawings |
an advantage; first rate workshop conditions
West London area and pension scheme.—Write.
stating age, detalls, exparience and present rate,
Box 0336. 11751
MARINE radio, senlor development sengin-
eers required with consideraole experience

in the design of marine mdmt equipment to

G.P.O. specifications.—Apply with full details
and salary required to Chief Engineer, Com-
munications, Redifon, Ltd.,, Broomhi o
Wandsworth, S.W.18. 741

ERRANTI, Ltd., require electronic equipment
testers, radto d)agnosers and rad.o me
anics for their North and South Manchester
factories; standard rates of pay and excellent
working conditions.—Write giving age and de-
talls of experience, to Labour Manager, Ferranti

Moston, Manchester, 10. {1728

TRANSFORMER designer required for de-
velopment projects mvolvln.g apdio-fre-
quency power transformers, puise transformers,
oil filled units, etc.—Apply stating age, qualifi-
cations and experience to The Personnel Mana-
ger (Ref. R.G.), The General Electric, Co.,
Ltd., Brown’s Lane, Allesley, Coventry. [1730

ELECI‘RONIC engineer required for develop-
ment and testing of a wide range of elec-
tronic measuring instruments, previous expsri-
ence desirable but not essential; excellent pros-
pects for rap'd advancement in young and
expand.ng organisation.—Rivlin _Instruments,
Ltd., 7a, Maijtland Park Villas, N.W.3. [1650

LECTRICAL test engineers required by com-

pany manufacturing A.F., recording and
reproducing equipment; H.N.C. or equivalent
required, O.N.C. lth experience considered;
West London area, 5-day week, pension scheme.,
—Write giving ceéails of experience and salary
required to Box 00 (1700

OME Office requlre Wireless Technicians at

Pinner. Must have experience of installa-
tion and maintenance of V.H.F. equipment and
prepared to travel. Subsistence payable whilst
travelling, Salary £368-£483. Promotion and
establishment prospects.-—Write, Communica-
tions Branch, Home Office, London, S.W.rli746

LECTRONIC Engineer with-thorough experi-

ence of commercial electronics, required to
assist with the starting of a new department
for an established company of electrical engin-
eers located in East London; applicants must be
keen and industrious and provide details ‘of
experience, age and salary required.—Box Efgé)s

DESIGN engtneer required for work on aud.o

amplifiers, electronic  switching, and
similar equipment for company engaged in the
manufacture of commun.cation equipment;

present vacancy is in Central London area;
good prospects for person able to work on own
initiative.—Write, giving full partlculars Box
0374. [1758

ESEARCH Engineer reqd. for work mainly

on audlo frequency circuits and measure-
ments, high quality recording and reproduction
of sound. Some experience preferable but not
essential. Write giving fullest details of ex-
perience, gualifications, etc. to—Personnel Dept.
(R/ M. Research Labs., Ltd., Hayes,
Middx {1745

ECHNICAL assistant for worX on interest-

ing ultrasonics project. The successful
candidate will be expected to work as P art of a
research team and experience In electronics
development work s essential. Min. standard
B Sc. (Physics or Electrical Engineering) or
H.N.C. Brixton area.—Write, giving full partics.
age, exp., sal. reqd., etc., to Box 0375.  [1760

NGINEERS required for interesting develop-

ment work on the design of radlo com-
onents: applicants should have good basic
raining and preferably some experience of the
design of radio transformers, pick-ups, small
eectric motors. etc.--Please write with full
details to ED/128, Personnel Dept., B
Engineering Development, Ltd., Hnyes, Mflilg';(o

WELL established firm engaged in the manu-
facture and distribution of television and
radio, require first-class experienced engineers
to work in Greater London area: to the right
men the job offers complete security and a fine
opportunity for advancement; salary com-
mence £10 per week; driving licence essential.
—Box 0238. [1731
A SMALL electronic and radio experimental

development works .n London, E.C.2, re-
quires immediately a technical asslstant/wire-
maun to supervise abqve premises; experience of
electronic wiring and workshop practice essen-

tial, interesting and dpmgressive posmon with
good remunerstion an grospects—— p}g Tele-
usion, Ltd., 69, Southwark Park ({ Ber-
mondsey, S.E.16 1708

ADAR Systems Engmeers —Decca Radar

Ltd, have a number of senior and junlor
[ posts available for radar systems engineers in
their Tolworth Laboratories; Candidates must
be willin
British N

to travel when required and be of
ationality; Preference will be given
to candidates who have H.N.C. or equivalent
and who have had e fpenence on the fleld trials
and maintenance of radar equipments; the
chances of rapid advancement are good. *‘ Only
Candidates who have completed thelr National
Servlce need apply.”’—Apply
Radar, Ltd., Research
l'rolworth Rlse Surbiton. Surrey,

CPH/B,
boratorles 2

REMAN, skilled. required for high ;zradel

| Some Bargains for

You

PRE-AMPLIFIER FOR TELEVISION. Gain
55 D.B. frequency response flat from 42/48 Mc/s.
6 D.B. down at 41.5 Mc/s.input and output imped-
ance 80 ochms co-axial. Standard rack mounting,
mains operated, switched milli-ammeter incor-
porated for monitoring purposes. Use 4 E.F.50
valves, Enclosed in ventilated steel case [8in. x
8In. x 7in. high. Suitable for Television rediffused
in blocks of flats, also ideal fringe areas. Brand
new in Makers Cartons. £8/7/6, carriage extra.
TRANSMITTER CASES. [9in. x 2lin, x 30in.
high, stout sheet metal cabinet ventilated back
and sides, front metal panel has some drillings.
Angle supports inside for mounting components.
Limited number, £4, carr. extra,

AERIAL SWITCHES. Knife action on-off,
base Sin. x 6in. Twin bakelit arm 64in. Overall
length with fixing plate Ilin. 10/-. Post 2/-.
INSULATORS. Porcelain, stand off, ribbed,
2in, dia. (fin. high, fitcted resistance clip, new
condition, 2/- each ; 21/~ dozen. Carr. extra.
RECTIFIER UNITS. Woestinghouse 230/250
volts 50 cycles. Input 24 volts 26 amp. D.C. output,
£40, Westinghouse for Battery Charging,
110/250 volts 50 cycles input for 16/96 cells 10amps.
Fitted selenium Rectifier and Ammeter, £35.
230/250 volts 50 cycles laput 50 volts 35 amps.
D.C. output, constant potential, input and output
fuses, unused, £25. Write for list,

DIAL THERMOMETERS. 40/180 degrees F.
2{in. diameter. With heater element. Rototherm
make, 21/, post /-,

KLYSTRONS. 723 A/B. Few only, cheap.
RESISTANCES. Wire wound Resistances,
twin tubular type 100 ohms | amp., with potential
divider type resistance attached |,600 ohms with
tappings for 50 ohms 50 ohms 700 ohms and 800
ohms, connections, wired to paxolin panel fitted,
21/-, post 2/-.

ELECTRADIX RADIOS

Dept. A, 214 Queenstown Road, London, S.W.8
| ew—— Telephone : MACaulay 2159 semmm—

We have a large stock of

HIGH STABILITY
RESISTORS

Trade enquiries invited: Marris & Cartin Ltd.,
42 Brook Street, London, W.1, GRO. 5571

WATERLOO RADIO
35, TENISON WAY (Waterloo
Bridge Roundabout), London, S.E.l.
Tel: WATerloo 30i4

CRYSTAL OVENS, AP3190, 230 v.
complete with 1000 Ke. crystal, as used in
the G6l Wavemeter, Price 65/-.

Many other electronic, radio and W.D.
special valve bargains.

' Overseas enquiries invited

P NN MR EEEECEEPIENEP NP E RN R E R DD F TP

COVENTRY RADIO

Component Specialists since 1925
DUNSTABLE ROAD, LUTON
Tel.: LUTON 2677

Eddystone Receivers (740 No Tax)
and Accessories. Components for

i89

*Vlewmaster,” “Tele-King "’ and
“Electronic  Engineering*  T.V,
Receivers.

Stockists for e
Denco Coils. Bulzin Components.
Rayma-t Accessories. Wevrad Packs. .
Osmor Coils and Wearite Packs and
Packs. Coils.
All B.Y.A. and Tungsram Valives
I I Send 6d. now for our new 50 page Catalogue
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ENGLISH ELECTRIC
0. L1D.,

have vacancies
for the following staff in the Electronic
Department at LUTON :—

a) SENIOR MICROWAVE ENGIN-
EERS at a salary up to £1,000 p.a.

Applicants should have had consid-
erable design and/or engineering ex-

perience of microwave systems and
associated equipment. Ref. 1
b) ELECTRONIC ENGINEERS at a

salary up to £750 p.a.

Duties include the engineering of
circuitry already developed and involve
close liaison with and progressing of
work through the drawing office and
production department. Applicants with
experience of engineering of radar and/or
aircraft electronics for production will
be especially welcome. Ref. 1071A.

ELECTRONIC TRIALS ENGIN-
EERS at a salary of up to £750 p.a.

Applicants should have experience
of high frequency communication equip-
ment and be prepared to accept respon-
sibility for its installation and subsequent
trial at locations in U.K. other than
Luton. Ref. 456N.

d) ELECTRONIC TRIALS ASSIS-
TANTS at a salary up to £12 per week.
These assistants will be formed into
teams under the leadership of electronic
trials engineers (see above) and will be
required to assist in the installation and
subsequent trial of H.F. communication
equipment. Ref. 456P.

ELECTRONIC LABORATORY AS-
SISTANTS at a salary up to £10 per
week.

Applicants should have either ex-

perience of :—

i) The preparation of radar equip-
ment for field trials for which a
sound basic knowledge of radar
circuitry is essential and special
knowledge of radar equipment,

No.3.Mk.7., would be ad-
vantageous.
or ii) The preparation of information
for drawing office and production
department from circuit diagrams.
Ref. 1066C.

Applications should be sent to Dept
CPS 336/7 Strand, London, W.C2
quotmg appropriate reference.

C,

~

€

-~

METERS

Electrical test instruments re-
paired and calibrated, all types
‘British or American, ammeters,
voltmeters, chmmeters,DC/AC
multirange meters, etc., meters
converted and rescaled to
specification.

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, 'W.9. Tel. LAD 4168

Wmlzuzss WORLD

SITUATIONS VACANT
EVELOPMENT engineer required by E.M.I.
Eng, Dev., Ltd., applicants must have
sound basic training in electronics with experi-
ence in design of equipment lncorporatmg Servo
mechanisms; the post calries a gopd starting
sa.ary and prospects. —-Agply wrmng witn
full detalis to Personnel ept
Eng. Dev., Ltd., Hayes, Mid

ABORATORY assistants requlred (male or

female) for research work on solid dielectric
and electroytic capacitors; H.N.C. or Inter.
B.Sc. chemistry or physics, or a recognized
equivalent essential—Write, giving full details
of age. education and experience, to
Hunt (Capacitors), Ltd., Bendon Valley, Gar-
ratt Lane, Wandsworth, S.W.18. {1673

ART-TIME.~-No age limit; Hi-Fi enthusiast
required to make a monthly report to Mr.
Voigt and to help service and assemble Voigt
speakers on occasion; residence convenient for
Sydenham desitable. Applications. to_  Voigt
Patents, Ltd., Part-time Office, 7, The Parade,
Wells Park Rd., Sydenham, London. S.E.26,
ill be examined and forwarded to Mr. Voigt
in Canada. (1752

LEADING manufacturer of electrical

measuring instruments has vacancies in
the engineering department for design and de-
velopment engineers ol good technical ability;
previous instrument experience an advantage,
write, stating age,- q-uahﬂcan , experience and
salary required to—The he Enginee The
Record  Electrical Co., Bruadﬁeath
Altrincham, Cheshire.

JUNIOR electronics en%ineer required to a.ssxst
in the development an analogue computer;
previous development experience is essential
and a knowledge of d.c. amplifiers would be
advantageous; applicants, who should be 21-24
years of age and hold the Higher National Cer-
tificate, shou.d write, quoting full particulars,
to-—The Personnel Omcer E. Cowes, Isle of
Wight. ref.: W.W./C (1719
'HE ENGLISH ELECTRIC Co., Ltd., want a
senior graduate familiar with computing
techniques (analogue and/or digital) to under-
take development work on high priority defence
project: must possess initiative and.originality;
permanent progressive post; salary according to
age and exparience. —-Apphcat.lons. quoting ref.
862E to Dept. C.P.S., 336-7, Strand, Lo?g_t;ga

TECHNICAL sales engineer, aged 28-35; engi-
neering degree or H.N.C. preferred; ability
to discuss the applications of instruments, e.g.,
bridges, oscillators, frequency standards and
resistance networks: also to service these in-
struments; able and willing to travel to any
part of the British Isles; 16hp saloon supplied.
—Apply, stating age, training, experience and
salary requu'ed to Box 0373. (1757

HE NATIONAL INSTITUTE FOR MEDICAL

RESEARCH, The Ridgway. Mill Hil,, N.W.7,
requires an assistant for the instrument labor-

atory LE. or equiv.. and an terest in
physlcs essential; experience of the duction
owledge

of experimental apgaratus and some
of electronics are desirable; established super-
annuated post affer probationary period.—. f’?y
in writing to the Administrative Officer. 10
ECCA RADAR, Ltd., invites applications
from young graduate scientists and engi-
neers with good Honours degrees; the posts
offer first-class careers with excellent prospects
in radar engineering; British Nationality essen-
tial. ‘- Only Candidates who have completed
elr National Service need apply.”’—Apply.

ef. CPH/1, Decca Radar, Ltd.,, Research
Laboratories, 2. Tolworth Rise. Surbiton,
Sur-ey 0246

’I‘ELEVISION fleld service engineers; why not
join a national company and make tele-
vlsion a career instead of just a job? We have

acancies in several areas for engineers with
ﬂrst-clas ability and clean driving licence: per-
manent situations with top rates and condi-
tions; engineering department information and

support; xlnrospect of promotion for progressive
men.~--W in confidence to  Personnel
Manager, Belcher (Radlo Services), Ltd., 57.
Windsor Rd., Slough, Bucks. (1656
SENIOR and junior engineers required for re-

sponsible work in radio and television
laboratories; applicants for senior position

should be able to undertake development work
with minimum supervision; excellent conditions
and salary available for applicants who are
accepted.—Apply in first case to Personnel
Manager (Dept. R.D.), McMichael Radio, Ltd.,

Wexham Rd., Slough. Applicants must be of
British' Natlonallty [1527

OPPORTUNITY with future prospects for
oung man to join large company in North
West London. Extensive radio knowledge, theo-
retical and practical essential and preferably
some office experience. Languages regarded
additional qualification. Would consider appli-
cant leaving Services or Merchant Navy. En-
close recent photograph with application for
interview to—Box 0318. 11740

‘ PROJECT englneers (aﬁed 28-38) required for

development of small electronic, electrical
and radio components by well-known manufac-
turer; experience of this work and up-to-date
manufacturing methods essentlal. academic or
professional qualifications advantageous; the
positions are permanent and pensionable and
salary commensurate wlth qualifications,—
Appllcations (which will treated in con-
fidence), giving full det.ails and an indication
of the salary rmange expected, to Box 8963.
Advertiser’s staff are aware of the vzacav.ncl[eis6 .
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50 cycles, output 50 volts D.C. [§ amps.
£3/10/- each. Carriage 10/-.
- OIL FILLED CONDENSERS. 50 4 50

- gauge 7/015 in 1600 foot reel’

[ OVER RELAYS Platinum contacts,

H. FRANKS

58 NEW OXFORD STREET
LONDON, W.ClI
PHONE : MUSEUM 9594

One minute from Tottenham Court Road Stn.
METAL RECTIFIERS. . 5 plates 6 x 6in.,
input 17/20 v. A.C. Output 12/14 v. D.C.
8 amps., 35/~ each.

Ditto 9 plates 6 x 6in., input 32/40 v. A.C.
Output 23/26 v. D.C. 8 amps., 57/6 each.
PREDICTOR UNITS, made by Sperry’s,
type AA/S, fitted 4 variable speed gear boxes,
115 volts A.C., constant speed motor, numer-
ous worm, right-angle gears, approx. 75 ball-
‘races, cost over £300 each to make, nett
weight 78lb., new, in original packing cases.

£11 each.
“STANCOR,” USA. 25 K.V.A. 50/60
input, |115/250 v.

cycle auto-transformers.
Completely shrouded. £I11

Output, (10 v.

each.

WESTINGHOUSE RECTIFIER SETS
Style 288 G.P.O. Input 200/250 volts A.C,,

MFD, 400 volts A.C. working, size Bin. x
[0in. x 63in.,, £1/10/- each. Carriage 5/-
SPERRY’'S CONSTANT-SPEED 115 voit
50 cycles motors, 2,400 r.p.m., 3}in. diam.,
6in. long, 5/16in. spmdle, I*m long, Serial
No. LB1931. 45/

SPERRY’S FOLLOW-ON MOTORS.
Selsyn pattern, sold in pairs, one generator,
one receiver, 115 volts 50 cycles, Serial No.
LB1470. 70/- per pair.

S.T.C. METAL RECTIFIER SETS. 'nput
200/250-volts A.C. 50 cycles. Qutput 220 volts
D. 14 amps., type 10D/1786, housed in
metal cabinet 22 x 13 x 1lin, £15 each.
15 Amp. MERCURY SWITCHES.
wnh saddle and clip. Price 4/- each.

CREED MORSE TRANSMITTERS, fitted
control unit transmitter relay with motor,

Fitted
Post

230 volts A.C. |{40th h.p., 1,400 r.p.m.
£10 each.
CANADIAN FULLY SMOOTHED

ROTARY TRANSFORMERS, housed in
metal case 84 x 6 x 4fin. Input 12 v. 2.5 amps.
Output 220 v. D.C. 60 mA, Price 40/- each.
HOOVER BLOWER -MOTORS, Ref.
No. I0KB/IIS for 12/24 volts .A.C./D.C,,
ideal for car heaters, cooling, etc. 27/é each.
STEP-DOWN TRANSFORMERS, input
180/230 volis A.C., 50 cycles, output 4.2 -+
4.2 volts, 10 amps., ideal for soil heating,
spot welding, etc. 35/- each.

SANGAMO MOTOR UNITS, Model 7,
final speed one rev, 24 hours. 200/250 v. A.C.
S0 cycles. Price 27/6 each.

SANGAMO MOTOR UNITS, Model 7,
final speed one revolution per seven :days,
200/250 v. A.C., S0 cycles. Price 30/- each.
“KLAXON " 24 v. D.C. SHUNT-
WOUND MOTORS 1/20th h.p., 2,500
r.p.m. Price 40/ eac

3in. MAGSLIP TRANSMITTERS fitted
in cradle, Ref. No. A.P.6547. Price 40/ each.
2Zin. MAGSLIP HUNTERS, Mark li, Type
No. A.P. 10645, 25/-.

KENTS 24-VOLT D.C. 1/20-h.p. SHUNT-
WOUND MOTORS, 3,500 r.p.m. at 24
volts. Will operate on 12-volt D.C. at approx.
half speed, double spindle, totally enclosed.
27/6.

STAINLESS STEEL AERIAL WIRE,
Price 40/~ per

reel.

MINIATURE IMPULSE MOTORS made
by ** Gents,” size 3 x 2 x 1}in. Suitable for
operating models, switches, etc. Operates on
4/6 volts A.C./D.C. and is very powerful for
its size. Price 8/6 each. Post paid.

G.E.C DOUBLE POLE CHANGE-I
coi
resistance 2,500 ohms. Price 13/- each.
PARMEKO output transformers, ratio
43/1 and 61/1, secondary 2.1 and 4.2 ohms,
primary tested 5,000 R.M.5., Sec. tested
2,000 v. R.M.S. weight 30 Ib. approx. £3/10/-

each.

B.T.H. SELSYN MOTORS, coupled gear-
boxes, Type 5M1406, 230/250 volts, 50 cycles,
2-pole, sold in pairs only, £9 per pair,

10,000 G.P.O. type 3,000 and 600 relays,
assorted contacts and coils, Siemen'’s High
Speed Relays, Uniselectors, Telephone Keys,
Handsets, etc, -~

Mailing Lists, Price 6d. each.
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9 Band {6 Electrical band spread) with
R.F. F.C. 2 I.F. Delayed Amplified A.V.C.
Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier, £44. Tax paid.

3 Wavebands. 16m.-2,000m. R.F. Pre-
amplifier, variable selectivity I.F, Delayed
amplified A.V.C. Very low distortion.
£21/6{8. Tax paid.

As S5 but 12.5m.-550m. £21/6/8. Tax paid.

3683

85

S5E
S4

The Standard high-quality Feeder Unit,
Specification as §5 but without R.F.
amplifier, £16. Tax paid.

A modified version of all models is available for
use with Leak or Acoustical Amplifiers.

-C. T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, S.W.10
FLAxman 4577/8
Export Enquiries Invited

CLOCKWORK & ELECTRICALLY OPERATED
SWITCHES

for controlling Window and Poultry hut
lighting, heaters, alarms etc.
New and reconditioned. All Makes and types.
From 35/~ each
Stamp for dllustrated lists to:

DONOHOE'S (Timers) 6 GEORGE ST.,
NORTH SHIELDS, NORTHUMBERLAND

TELECRAFT

AERIALS ENSURE THE
BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

BOROUGH POLYTECHNIC

Borough Road, S.E.1

CRYSTAL VALVES & TRANSITORS
A course of six lectures will be given
on Tuesday evenings 7-9 p.m. com-
mencing Tuesday, 20th October, 1953.
Fee for the course £1 10s. 0d.

FUNDAMENTAL PRINCIPLES OF
PULSE TECHNIQUES

A course of sixteen lectures will be

held on Monday evenings 7-9 p.m.

commencing Monday, 26th October,

1953. Fee for the course £3 0s. Od.

For further particulars apply to the Secretary.

dates

SITUATIONS VACANT

AN experienced wireman is required by the

research laboratories of The General Elec-
tric Co., Ltd., North Wembley, Middx, for
work on’ prototype electromc e?mpment, candi-

should be used to complete assembly of
chassis from theoretical dmgmms—Aﬁw?
writing to Staff Manager (Ref. RLO/3 giv-
ing full particulars of age, qualmcanons and
experience. 1759

ELE(,'I‘RONIC circult engineer required for
work on development of digital computers,
in a West London 'location; {amiliarity with
cold cathode clrcuitr{ preferred; five-day week,
group pension and insurance scheme, st.artimz
salary in the range £700 to £1,000 according to
age, experience and qualifications, degree not
essential.—Write Box Y.972, Willing’s, 362,
Grays Inn Rd., London, W.CA. 11797

.M.I. ENGINEERING DEVELOPMENT, Ltd.,
have two vacancies for electronic engineers
for development work on car radio mag-
netic tape recording equipment; applicants
should have sound basic training in electronics
with experience in the deslgn and development
of kindred equipments; positions offer good
saleries and prospects. —~Please applﬁ in wrmng
to the Personne Mp D/123 Eng
Div., Ltd., Hayes, o | (175
SSIST NT to chief mechanical en meer
required for Nucleonics Division; although
experlence inn this field not essential, applicant
must_have considérable experience in the design
of light electro-mechanical instruments, be
familiar with RCS, and be capable of
handling projects with minimum of super-
vision; good salary to right applicant; pension
scheme.—Full details to Personnel Manager,
Burndept/Vidor, Ltd., Erith, Kent. [1697

BELLING & LEE, Ltd.. Cambridge Arterial
Rd., Enfield, Middlesex, require research
assistants in connection with work on electronic
components, fuses, interference suppressors and
televlslon aermls. applicants must graduates
of the I. or possess equivalent qualifications,
together with similar laboratory experience:
salary wll] commensurate with previous ex-
perience; 5-day week: contributory pension
scheme. —Aﬂ:llcuﬂons must he detailed and con-
cise., and will be treated as confidential. 10230

cMICHAEL RADIO, Ltd.. require senior
and junior engineers {n their equipment
division laboratory at Slough: training and ex-
perience in the field of applied electronics (in-
cluding communications) and experience of
working with Government Depariments are the
chief qualifications required.—-Write, stating
age and full details of training, quailfications
and experience, {0 the Chief Engmeer Equip-
glent Division. McMichael Radio.
ucks.
HE ENGLISH ELECTRIC VALVE Co., Ltd..
Chelmsford, Essex. has several attractive
vacancies, junior and senior, for Ehysu‘.s and
engineering graduates to underta research
and development work on vacuum tubes; appli-
cations fromr graduates who have recently quali-
fied as well as those with industrial and
research experience will be.considered.—Please
write, glvmg full details and quoting Ret
419J, to Dept. C.P.S.. 336-7, Strand, W.C.2

674

ENIOR engineer and a junior are required
by a small but progressive firm of electronic
instrument manufacturers in Surrey for in-
teresting development work on important pro-
jects; scope for Initiative and self-expression;
appllcants should possess a de%;'ee in Dhyslcs
or the equivalent and should have industrial
experience and a practical mind; both salary
and prosi ects will be good for the right men.

—Apply 8964, [1676

ICROWAVE engineers with experience of

component design, and transformer de-
signers, with up-to- ate knowled, e of modern
trends in materials, are offered exceptional
opportunities for advancement, with a rapidly
expandm? firm of electronic engmeers salaries
which will be commensurate with the
experience are attractive and the ospects are
excellent.—Apply giving full ils to _the
Personnel Manager, Permanex. Ltd. St. Ives,
Hunts. 1693

degree of

ELECTRONIC development engineers required
for work in laboratory on instrumentation,
industrial electronlcs and %ulded weapons; must
have sound know.edge and experience of elec-
ronics and be capable of workmg on own
nitiative, salaries up to £ p.a. depending
on_experience; excellent opportunltles for cap-
able men to progress rapidly expanding
organisation.—Apply Technical Director, Win-
ston Electronics, Ltd.. 1, Park Road, Hampton
. Middx. Tel. Mo‘esey 2985, f
PHYSICIST or electrical engineer wlth
university degree or equivalent qualifica-
tions Is required by the Research Laboratories
of The General Electric Co., Ltd., North Wem-
bley, Middx, for nteresting and varled work
in “conmnection with the “applications of ger-
manium crystal valves to industrial and domes-
tic electromcs and communications equipment.
—Apply in writing to Staff Manager (Ref.
RLO/949) giving full particulars of age, quali-
fications and experience. l}
LECTRONICS installation and service engi-
neer required for work in fleld and
laboratory, interesting and responsible post in
new _expanding department, duties embrace
V.H.F., electronic and nucleonic activities in
commercial sphere; applicants must have prac-
tical technical knowledge and servicing experi-
ence, preferably with electronic instruments.—
Write stating age, qualifications, experience and
salary required, to Personnel, Manager, E.
Cole,” Ltd,, Southend-on-Sea.’ 11798

Always a good deal at

WEST END RADIO

RII33A RECEIVERS. 100-124 mc/s, 10
valves, F.M. Asnew, Completewnthcnrcult

SS/- Carr. 10/-.

R.C.A. AR77E, Ex-U.S.A. Army. 10
valves, crystal control, 6 Bands, BFO, NFB,
AVC, o S ' Meter. Noise suppressor, built-
in Power pack, 110-250 v. A.C. fully re-
Eclmdltioned and guaranteed, £37/10/-. Carr.

EIMAC YACUUM CONDENSERS 50
, 19/6 cach. Post 2/-.

AMERICAN MADE EDlSON NICKEL

IRON ACCUMULATORS. 3 in crate

3.6 v.37 amps. As new, 59/6. Carr. 7/6.

CR 100/2 EX-NAVY RECEIVERS. 10
valves, crystal® control. A.C. 200-250 v.
6 wave-bands, As new, £29/10/-. Carr, £I.

1,000 Bargains for Callers.

WEST END RADIO LTD.

14, LISLE STREET, LEICESTER
SQUARE, LONDON, W.C2.
Phone: GER 734!

OPEN ALL DAY SATURDAYS

—— ARIEL SOUND —

Professional Recording Engineers,
Public Address Equipment.
Electronic Design, Manufacture and Repair,
(Please refer to Repairs and Services Section for
detalls of some of our services.)
S7TLANCASTER MEWS,LONDON,W.2
Telephone: Paddington 5092,

MM AERERANNANARARASSSASEAMASRASNERAR
3
D
o

GOODSELL LTD.
for High Fldehty Eqmpmem

40 GARDNER ST.,

BRIGHTON, |
Tel.: Brighton 26735,

TR1154/55 RECTIFIERS

Input —200/2‘Ov 50~S.P. Output :—6.3v.,
13A.—220v., 110m a.—1200v., 200ma.
NEW CONDITION—TESTED—GUARANTEED
£17-10-0 per set. Carriage extra,

A. J. WHITTEMORE (Aeradio) LTD.

Croydon Airport, Tel : Croydon 5791, 4383, 7744
Surrey. Grams : Aeradic, Croydon

MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPEGIALGOURSEforpassmg
the @.P.0. Morse Test for
securing an AMATEUR’S
TRANSMITTING LICENCE.
Send for the Candler
BOOK OF FACTS
It gives details of ali Courses
Fees are reasonable,
Terms: Cash or Monthly
Payments.

THE CANDLER SYSTEM CO.
(SSW)SZbABINGDON RD., KENSINGTON
LONDON, WB
System Co., Denver, Colorado,

Candler U.S.A.
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Transformers
good enough for

ROLLS-ROYCE

We can add nothing to the obvious
inference that none but the best is good
enough for the Rolls-Royce Laboratories,

Wi Coa,
O "o

‘“3nmzzs>

\Q
(SAVAGE ¢
("‘\vﬂ &
SAVAGE TRANSFORMERS LTD,

Nursteed Road, Devizes, Wilts.
Telephone: Devizes 536

SOUTHERN RADIO'S WIRELESS BARGAINS

TRANSMITTER-RECEIVERS (Walkie-Talkie),
Type 38, Mark Il. Complete with 5 valves, micro-
phone, headphones and aerial. Less batteries,
Guaranteed fully and ready for use. £4/I5}-, post
paid. Extra junction boxes for above, 2/6!
TRANSMITTER-RECEIVERS No. 18, Mark I,
Complete with all valves but less batteries and
attachments. Guaranteed ready for use. £7/17/6,
carriage paid. No. 18, Mark IIl. BRAND NEW,
complete in original packing cases with ALL
attachments and full set of spares, ‘including
duplicate set of valves (less batteries), £15.
TELESONIC 4-valve battery portable. Com-
plete with 4 Hivac valves. Contained in metal
carrying case, Easily convertible to personat
portable. Brand new. £2, including conversion
sheet and post.

RECEIVERS RI109, complete with 8 valves.
Vibrator pack for é volts. Contained in metal case
with built-in speaker. 1.8 to 8.5 megs. Guaran-
teed, £7, carriage paid,

MINISCOPES, G.E.C. MB86IB. Brand new,
complete in carrying case with plugs, £12/10/-.
RESISTANCES. (00 assorted useful values,
wire-end, 12/6.

CONDENSERS. 100assorted mica and tubular,

15/-.

LUFBRA HOLE CUTTERS, adjustable in.
to 3tin. For use on wood, metal, plastic, etc., 5/9.
THROAT MICROPHONES. Brand new
magnetic, with long lead and plug, 4/6 ; American
type, 4/6.

PLASTIC MAP CASES, 14 by 103in., 5/6,
STAR IDENTIFIERS, Type |l. A-N, Covers both
hemispheres, complete in case, 5/6.
WESTECTORS W x § and W12, /- each.
MARCONI1 AERIAL FILTER UNITS (P.O.
spec.), 4/6.

CONTACTOR TIME SWITCHES. 2 impulses
per sec, Complete in sound-proof case, Therm
control. I1/6.

REMOTE CONTACTOR for use withabove, 7/6.
CRYSTAL MONITORS, Type 2. Brand new.
in transit cases. Less crystals, 8/-.

MORSE TAPPERS. Heavy Duty Type “ D ",
Brand new, with covers on base. Ex-A.M. 8/6.
Full list of Radio Books 2id.
SOUTHERN RADIO SUPPLY LTD.,
i1, LITTLE NEWPORT STREET,LONDON,
GERrard 6653

G2

SITUATIONS VACANT

'HE ENGLISH ELECTRIC Co., Ltd., Luton,

require an eng.neer possessing a degree
or equivalent who is keen to enter a new field
in connection with testing gu.ded missiles;
revious expsrience in this field Is unnecessary.
ut a sound knowledge of basic physics with
an emphasis on electronics is essential; housing
assistance will be glven if required.—Write,
stating age, experience, qualifications, and
salary required, to Dept. C.P.S., 336-7, Strand,
W.C.2, quoting Ref. 1149A. (1669

ELECTRONIC engineers capable of working
mainly on own initiative required for de-
velopment work and specialised test gear and
electronic uipment in the pulse, VHF or
micro-wave field; essential qualifications include
Grad. Brit. I.LR.E. (with Maths.), Grad. I.LEE.,
H.N.C., or City & Guliids 5-year group course
final certificate in telecommunications and at
least 3 years’ practical experience, excellent
prospects; salary will be commensurate with
qualifications and experience.—Apply, Box 0127126

. 5

INSTRUCTORS in radio/radar for wireless and
radar fitters and mechanics required for
Internationa! Aeradio, Ltd., for duty with
subsidiary at Malir, Karachi; R.A.F. experience
desirable; salary 1,400 rupees per month single,
1,550 mairied unaccompanied, 1,650 married
accompanied; child allowance, kit allowance;
pension scheme; free quarters; free air pas-
sages; initial tour 2 years; quafiﬂed candidates
to whom replies only will be sent please write
full particulars qsuoting PAF to—Personnel
Officer, 40 Park St., W.1, [1711

CHARGE hand radio mechanic (civilian) re-
quirel at London Fire Brigade ead-
quarters, Lambeth; applicants must have good
knowledge of theory of radio communication
and expce. of installation, servicing and repair
| of V.H.F. transmission and recelving equip-
ment and be qualified drivers; 187s for 5-day
44-hr. wk.; electrical contracting industry con-
ditions; prospects permanency with superannua-
tion; canteea.—Write Chief Officer, London Fire
Brigade, Albert Embankment, S.E.1l, stating
expce. and age. (899.) [1698

SENIOR Aircraft Electrical Draughtsman.—
Applicants for this vacancy should have
wide practical experience with all types of eiec-
trical layouts and installations in aircraft; a
sound knowledge of A.C. circuits essential;
successful applicant must be capable of con-
trolling a small section and will be engaged
upon high priority work in connection with
Service and Civil aircraft; particulars should
be sent in writing to: Personnel Manager, The
Fairey Aviation Co., Ltd., Hayes, Middlesex,
quoting reference E.D.1. {1677

JOSEPH LUCAS (Gas Turbine Equipment),
Ltd., invite applications for electronic en-
gineers, some knowledge Gf servo mechanisms
would he an advantage, should have university
degree; these appointments are pensionable and
offer good prospects to individuals with initia-
tive and technical ability; salary will be in
accordance with experience and qualifications.
—Details of experience and qualifications should
be sent to Personnel Manager, Joseph Lucas
(Gas Turbine Et%upment . Ltd., Shaftmo.r
Lane, Hall Green, Birmingham. 1774

DECCA RADAR, Ltd., requires a senior en-
ginear to take charge of the testing of
high-powsar centiumetric radar equipment; pre-
vious experience of high-power radar, including
recelvers and A.F.C. systems, is required; a
good salary, commensurate with experience,
will be offered to the right man, for whom
there nre excellent prospects in this progres-
sive and expanding company; please apply
giving full details of experience and stating
salary required to Ref. F.L.—Decca Radar,
Ltd., 1-3, Brixton Rd., London, S.W.9. {0249

FERGUSON RADIO CORPORATION, Ltd.,
require an engineer with initiative and good
technical background to take charge of a well-
equipped laboratory engaged on the develop-

ment of television receivers for mass-produc-
tion; previous experience in this field is
essential;, education to degree standard is

desirable but not essential; housing assistance
considered. —Written application to Employment
Manager, F.R.C., Gt. Cambridge Rd., Enfield.
Middx., giving full details of qualifications,
experience, et¢., and quoting Ref. No. 4759

1668

ELECTRONIC engineer required by new dlvi-
ston of prominent engineering company in
Northern Ireland for development work on
guided weapons and other projects; degree or
equivalent in electrical engineering or physics,
with good practical experience, preferably of
d.c. amplifiers, electronic computation, puise
techniques, or miniature e%ulpmenm' good salary
and prospects for nman with inmaflve; pension
scheme, assistance with housing.-~Send full par-
ticulars of age, qualifications and experience,
and salary Trequired, quoting E.E2, to Box
8888, 1663

AUTOMATIC Telephone & Electric Co., Ltd.
have a vacancy for a technical writer in
thelr Transmission Division at Liverpool, to
prepare operating handbooks for multi-channel
carrier telephone systems, Applicants must
have had some experience in the operation of
this type of equipment. The post is a perma-
nent one with contributory pension scheme and
usual staff conditions.—Please write Personnel
Manager, Automatic Telephone & Electric Co.,
| Ltd.. Strowger Works, Edge Lane, Liverpool, 7,
| glving detalls of experience and qualifications
and age. (1749

LATEST BARGAINS JUST ARRIVED
AMPLIFIER 9/6. Type 127). BRAND NEW.
Valve EF36, 2 transiormers, Relay 400 ohm..
volume d and il case
5in. x 5in. steel. Postage 1/6
METERS. 100 micro-amps. New 2} inch square.
Made by Weston, 28/6. Also some used but tested
(few with centre reading) at 12 9. Post 1/6 each.
6-VALVE SUPERHET V.H.F. RECEIVER. Ex
W.D., brand new condition. 6 Channel switching.
Receives taxis, fire, etc. 30.5 to 40 mefs. Components
include 30 ceramic trimmers, 6-ceramic v/holders,
3 Westector rects., 2 transformers, 1 double block
condenser, 32 small condensers, 36 resistances, b
bank Yaxley six-way switch, 3 coils, 8 LF. trans.
ete, H.T. 200 volts at 50 n L.T. 13 volts. Can
be converted to A.C. or A.C./. malps. Drawings
available, Complete chassis offered at 7/6., post
2/6. Alzo complete with valves at 17/8. Post 2/6.
RADIO TELEPHONES. Brand new
transmitter/receiver. B53-75 mefs. Visual
range. Valves 1G6 (2) and 3Q5. Com-
plete in canvas carrying case, and indi-
vidually boxed In heavy wooden transit
cage. Works off set of dry batteries, or
vibrater pack from 12 volt accumulator.
Batterles or vibrator pack stow inside
unit. SPECIAL PRICE, £9/17/8. or

£18/17/6 a pair, less batteries or vibrator.
BARGAIN OFFER of £21 a palr with vibrators.
All  units fed with i
aerial, tape measure, and tunlng hustructions.

RADIO-GRAM CHASSIS.
all brand new.
six position tone control, at FIFTEEN GUINEAS.
Three-wave band (B3) at TWELVE GUINEAS.
Alternative three-wave band (X9) at £10/17/6.
All models have five valves, flywheel tuning, nega-
tive feed-back, gram switch, and pick-up sockets,

Latest show models,
8ix-wave band (illustrated) with

etc. Carriage 4/6.
EXTENSION SPEAKERS. Brand new 6jin. P.M,
speaker (low i d Mounted on polished
and veneered baffle stand, with gold sprayed metal
fret. b5ft. lead ready connected. ONLY 19/9.
Post 1/9.

Also available in an_enclosed Polished 'Cabinet,
Highly Polished, at 25/9, plus 1/9 post.
RADIO-CHASSIS, Universal and portable. £5/19/6
Valves 12BE6, 12AT6, 12BA6, 12A6 and 35W4.
Covering 3 wave bande and fitted with its own
frame aerial. Post and packing 3/6.

TELESCOPIC MASTS. Ex W.D., but unused.
Extends to 7it. 8in. closed 12 fnches. Base diameter
llilx:l;. tip §in. Ideal aerials, ete. PRICE 7/9. post

COMPONENTS

O.P. TRANSFORMERS. CLEARANCE OFFER
AT 1/9 each. Post 1/-. Will match all normal O.P.
valves to 2-5 ohm speech coil,

TUNING CONDENSERS. Two gang, .0006 mid.,
standard size, Btore soiled, but all tested. CLEAR-
ANCE OFFER 2/9. Post 9d. BARGAIN of 3 for 7/-.
MICRO SWITCHES, New American miniatures.
250 volts, 3 a., §in, x in. x l}in. Bargain offer.

3/6 each.
RECTIFIERS METAL. 250 volts, 250 m/a. As
used in all modern T.V. Guaranteed as Dew.
Salvage. 11/9.
FIXED CONDENSERS. Mixed parcels of various
values from .0001 mfd., to .25 mfd., 4 mid. 12 and
50 mfd. 20 for 5/-, 45 for 10/~ and 100 for £].
Also 50 mid, 12 vde. 3id. each and 30 X 30 mtd.,
450 vde. 3/9, post 9d.
VALVES. We have a large stock of new valves. Bend
stamp for new valve list and 1953 catalogue of Radio
Bargains.

C.W.0. or C.O.D. Stamp for Catalogue.

Money Bock Guarantee.

DUKE & CO. -
621, Romford Road, London, E.12. Gro 6677
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— HIGH FIDELITY ———,
FREQUENCY MODULATION

Enjoy the crystal clarity of FM trans-
missions up to 50 miles from the
Wrotham Kent transmitter. Together
with the absence of background noise
and great power contrast FM offers the
ultimate in contempory speaker music.
We make the latest design in receivers
and by utilising clever techniques and
new components, a high sensitivity
with remarkable fidelity is produced.
In kit form, wound coils, drilled chassis
etc., £7/5/~, coilsets alone 75/-,

Audio Output—2 pin socket—2/10V.
Input—coaxial socket—from 5ft. horiz.
dipole.

Power Requirements-—6.3V. and 220V. -
28M.A.

Price £11/17/6
Trade enquiries invited.
Demonstrations: 3-4.30 p.m. daily, except Fridays.
BEL SOUND PRODUCTS CO.,

Marlborough Yard, Archway
London, N.19

A RC 5078 Nr. Arcbway (Northern Line) Underground.

BRASS, COPPER, DURAL,

ALUMINIUM, BRONZE
ROD, BAR, SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1. SLOane 3463
ALSO AT

‘LIVEB.POOL * BIRMINGHAM - MANCHES3TER

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED

BAKED WINDINGS
WITH OR WITHOUT TAG PANELS

GOOD DELIVERIES

Our rewind dept. will handle your
repairs promptly and efficiently.

P. HOWORTH

(Dept. W.W.)
51 POLLARD LANE - BRADFORD
—eesssssmes Tel,: 37030 —————

U.S. WAR SURPLUS WANTED

APR-4, APR-5, APR-I, ARC-3, etc.; TS-12,
13, 34, 35, 36, 45, 120, t46, 155, 173, 174,
175, 323 and other ‘' TS "-units, etc., par-
ticularly for the MICROWAVE REGION ;
also U.S. commercial laboratory equipment
(General Radio, Ferris, etc.) ; special tubes
such as 723A/B, 3C22, etc.; spare parts
technical manuals ; single units or large
quantities,

Sell direct to us, receive the full top price.
Describe and price to :

ENGINEERING ASSOCIATES

444 Patterson Road,
Dayton 9, Ohio, U.S.A,

SITUATIONS VACANT 3
B.B.CA requires limited number of engineers
(minimum age 21) of British Nationality
for operation 'and maintenance duties at trans-
mitter. studio, recording and television centres;
must be wllllng to serve anywhere in U.K.;

essential  qualifications include Universit)"
Degree, Higher National Cert. or equivalent In
electrical engineering, Grad. Brit. I.R.E. with

G. Final Cert. in telecomms.,
promotion prospects, salarv £500 with annual
increments to max.. £685.—Applications to
Engineering ‘Establishment Omcer, .B.C..
London. W.1. [1599
EXCEPTIONAL opportunities exist in large

progressive lighting organisation having
vacancies on its technical staffs in fluorescent
and incandescent lamp factories; applicants
should be between 20 and 30 years of age
grefembly with Ordinary or Higher National
ertificate or equivalent qualifications; some
Industrial experience desirable and previous
lamp making experfence would be to applicants
advantage, salary commensurate with qualifica-
tions and experience; applications regarded as
stnctlf’ confidential and should contain fullest
possible details.—Replies to Box 0045. [1891

HYSICIST.—A. H. Hunt (Capaclitors), Ltd.,

require the services of a physicist in their
development department for work on solid
dielectric capacitors including glastlc films,
glass and ceramics, for use in the electronic,
telecommunicaticns and power fields; the situa-

maths, or C. &

tion is progressive, with contributory pension
scheme; replies should give full details of
qualifications, experience and pproximate

n a]
salary required, and should be atdressed to the
—Technical Director, A. H. Hunt (Capacitors),
Ltd., Bendon Valley, Garratt Lane, ands-
worth, S.W.18. [1701

'HE GENERAL ELECTRIC CO., -LTD..
Brown's Lane, Coventry, require Senior and
Junior Electronic Deve.opment Engineers for
work on Guided Weapons and like projects,
pafticuiar.y in the field of Microwave and Pu:se
App’ications. Mechanica! Development En-
gineers. Designer Draughtsmen and Draughts-
men, preferably with experience of radar typ2
equipments. also required for the above projects:
sa.ary according to age. qualifications and ex-
perience; houses avai.able to selected senior
stafl.—Apply by letter stating age and experience
to the Personne! Manager (Ref. R.G.). [0259
ARE you looking for hard work, interesting
problems, and a reward proportional to
effort? An engineering company on the out-
skirts of London engaged on an important
guided weapon project requires several gradu-
ate electronic and mechanical development en-
gineers; -applicants should be British born
between the ages of 25 and 30; salaries range
from £600 to £1,000 and depend on qualifica-
tions and experience; the project is new, and
there are good prospects for promotion; please
write, in confidence, quoting reference WW/
715, giving full details o¢ experience to—Box
8971 (1680
LECTRONIC engineer or physicist required
in the London area to flll post of chief
engineer; candidates must possess university
degree in engineering or equivalent and have
had considerable experience in the design, deve-
lopment and engineering of service equipment
over a wide field with emphasis on radar,
microwave and associated techniques; they must
be capable of directing a team of qualified
engineers on this class of work, of controlling
a well-eauipped laboratory and should be very
familiar with standard procedure adopted by
Government technical establishments; appli-
cants, preferably British should write, in strict
confidence, stating age and salary required and
giving details of qualifications and experience
to—Messrs.  Russell & Mason, . Martin’s
House, 29, Ludgate Hill, London, E.C.4. [1704
HE ENGLISH ELECTRIC Co., Ltd.. Luton,
wish to extend their present lahoratory
facilities for study of the effect of environment
conditions on guided weapons and their com-
ponents; applications are therefore invited from
SENIOR and junior engineers to direct and
carry out this work; a wide variety of electri-
cal, mechanical and physical testing is under
consideration and although previous experience
of guided weapons is desirable. it s by no means
essential; the possession of an engineering or
physics degree or similar qualification, coupled
with some experience in designing and handling
ingenious electrical and mechanical test con-
trivances would form a satisfactory qualifica-
tion.—Please write, stating age. experience and
qualifications and salary required to Dept
C.P.S., 336-7, Strand. W.C.2. quoting Ref 11154'?2

ELECTRICAL engineers- wanted by Ministry
of Supply for Experimental Establishments
mainly at Malvern, Worcs; Farnborough, Hants;
Sevenoaks, Kent. Duties chiefly concerned with
research, development or design in telecom-
munications, radar, electronics, instrumenta-
tion or light electrical measurements. Posts
graded according to age, qualifications and ex-
perience in Scientific Officer class (requiring 1st
or 2nd-class honours degree in Electrical En-
or Experimental Officer

gineering or equivalent

Iclass (requiring Higher School Certificate

(Science) or equivalent—although H.N.C, or
degree may be an advantage). Salaries:

2SS

g.O.. £417—£675; E.O. (min. age 26), £649—
£799; Asst. E.O., £264 (age 18)—£576. Women
somewhat less  Appointments established.
benefits may be available for S.0.
plication torms from M.L.N.S., Tech-~
nical and Scientific Register.gl(g, 26, King St.,
London, S.W.1, quoting D 232/53A. Closin
date 13 October. 1953. [17()%

class.—A

QUARTZ CRYSTAL UNITS
: |

|
|
.E,

B7 b ?
. 117 o

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and fully
evacuated. i
Available for the frequency ranges from 100 kefs.
to 500 kg/s. and from-3 Mc/s. to 16 Mcfs. Gold
electrodes -applied by cathodlic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% Max. adjustment accuracy 0.003%,
Early delivery can be given of most frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road, !
NEW MALDEN, SURREY
Telephone :
MALden 0334

Cables, etc
QUARTZCO NEWMALDEN

TRANSFORMERS & COILS
TG SPECIFICATION

MANUFACTURED OR REWOUWND
Filter Coifls + 1% a Speciality.

JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON
'Phone : Torquay 2162

PLESSEY GRAM. MOTORS. New 200 to 250 volts
A.C. Shaft has three diameters for § speeds. Bargain
12/8 each, post 11d.; £8 per dozen, carriage 2/6.
AMPLIFIERS 1134A. New in transit cases, less valves,
contains P.Q. Multi-key switch, transformers, con-
densers resistors, etc., suitable making gramophone
amplifier, intercom., etc., 7/8 each, post 2/-.

RELAYS*-RELAYS—RELAYS. Large stock of P.O.
types, 3,000 and 600 from 10 obms to 10,000 ohmas.
New and e all good diti 3,000
Type, 4/8 each; 600 Type, Gd. each, post 3d. Type
600 colls, mew, 150 ohms, 6d. each, post 3d.; 4/6

doz., post free.
0-50 m/a., moving coil, 7/8

MILLIAMMETERS.
each. 2}in: ecale, post 9d.; 80/~ doz., post free.
P.V.C. CONNECTING WIRE. 21 B.W.G. tinped,
various ¢olours, 8/- per 100 yards, post 1/-. New.
ELECTRIC MOTORS. Reversing, 12 or 24 volts.
Also can be used on 230 volts without overheating,
many uses, state which connection required, price
10/-, post 1/-.
Send S.A.E. for List. Callers are welcomed at our
new showrooms at

353 BEARWOOD ROAD, SMETHWICK.

L. . NORTHALL
16 Holly Road, Qu'nton, Birmingham 32. Tal.:WOO 3166

with
U22 Rectifier

37/6

P.&P, 2/6

FRAME TRANSFORMER, ratio 10 to 1. matohes
Allen or Depoco wide angle Defl. ooils. Size 3 x3 in.
Price 10:- P. & P, 1/-,

MAINS TRANSFORMER in 200-230-250, cut. 350.0-
3590. 8.3V, 3A. 80 mA. half shrouded. 12/6 P. & P. L/-,
FIL. TRANSFORMZR in 110-22)-240 V., out. 6.3 V.
3A. 12/-P.&P. L/~
Hundreds of Bargalos in Radio & TV Compoaents.
Bend for List.

JACKSON RADIO SUPPLIES
163 EDGWARE RD., LONDON, W.2,
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“AUTOMAT" HOME CHARGERS,
\ CHARGER KITS,
| SELENIUM H.T. & L.T. RECTIFIERS

New Goods with Full Guarantee
Our selenium rectifiers are new, not reconstructed
Gov't, surplus material. "

¢ AUTOMAT>» HEAVY
DUTY HOME CEARGER,
weight  8ilb,, virtualty
unwreckable, for your car
battery or radio cells,
selenfum rectification, 12
months’ genuine guarantee,
foolproof operation, damp-
proof, std. model for A.C.
220/250, 6 w{12 v. output
2 amp. 59/6, p. &.p. 2s.
12 v, 3 amp. 72/- ; 6 v.f12v.
5 amp. 115/-. 24 v. 3 amp.

£7.
FOOLPROOF CHARGER KITS, Really trouble frre
and reliable with full data sheet and circult, standard
kit 12 v, 2 amp. selenium rectifier, 45 watt impregnated
transiormer, baliast bulb for 2 v., 6 v., 12 v. charger,
38/6. post 1/8, or with handsome steel case, 52/-,
post 2/-, senior model 12/14 v. 3 amp. Westalite rect.,
65 watt trans,, ballast bulb for 2 v., 6 v., 12 v., 46/,

post 2{-, also 12 v, 4 amp. rect., 75 watt trans., ballast
bulb for 6 v.{12 v. charger, 55/-, ditto but & amp.
8.T.C. rect, and 85 watt trans., with ballast bulb,
%5/-. Heavy duty slider kit, 12 v. 6 amp large finned
rect., 120 watt t , slider

for 6 v./12v. charger £4/12/-, p.& p. 3/-.

ELIMINATOR KIT. Large trans., seleniom ht. and
1.t. trickle charge reats., electrolytic 12 plus 12, hand-
some steel case, for 120 v, 20/30 mA. eliminator with
+ amp. trickle charge, 37/68, post 16, or less case,

SELENIUM RECTIFIERS. Many 18 mm., 25 mm. and
3% mm., rectifiers various voltages, bridge huw. and c.t.
types, H.T, and L.T., new stook, not surplus, 2 v./8 v.
t amp. h, wave, 4/10 ; 12 v. 1 a.h, wave, 8/-, post 6d. ;
full wave 6 v, 2 amp., 9/- ; 12 v. 2.5 amp., 15/6;
12/15 v. 3 a- to 3.4 a., 16/6, all post 8d.; 6 v. 4 amp,,
16/6 ; 24 v. 1.5 a., 15/~; 12 v. 5 amp., 27/6 ; 24 v.
‘6 amp., 54/- ; large finned type, 12 v. 6 amp., 33/~ ;
all post 11d. HL.T. rects., small space selenium, all
new, 250 v. 60 mA,, 7/6, post 5id.; 250 v. 120 mA.
bridge, 14/8, post 8d.; 250 v. 200 mA. bridge, 24/- ;
ditto 300 mA., 34/6, Elm rect. 135 w 30 mA,

CHAMPION PRODUCTS

43 Uplands Way, LONDON, N.21 Phone LAB 4457

post 1/10, or with our latest design steel case, 58/6-

An EXHIBITION

fiity-two weeks of the year;
and every year SINCE 1925!

People who know the market

in Radio, Television, High-
Fidelity Audio, Magnetic and
Disc Recording, and allied Equip-
ment, KNOW that for super-
lative SERVICE, instead of
wasting time trying numerous
sources, they can count on us.
We can give off-the-shelf deliv-
ery of more items than anyone
else in the Industry. We go to
almost ridiculéus lengths to
obtain speedily (or have made
specially) non-stock items.
The only thing we don’t have is
a Catalogue; we could produce
one (about six inches thick)
if we didn’t spend so much time
and energy collating THE
GOODS!

Don’t worry about a Catalogue—
contact us and see how fast we act!

WIRELESS . SUPPLIES UNLIMITED

(Proprs. Unilimitex Radio Ltd.)
Personal direction of R. H. Cosky since May 1925

264-266, Old Christchurch Road,
BOURNEMOUTH, Hants.

. Bournemouth 4567.
Cables : Limitrad, :Bournemouth.

WIRELESS WORLD

SITUATIONS VACANT

INISTRY of Clvil Aviation.—Radio tech-

nicians required at aerodromes and radio
stations. Special training ° courses for keen
technicians with basic quals. Interesting work
in progress providing electronic aids to navi-
gation. rospect ©0f parmanent pensionable
posts. Rates of pay (London) from £330 p.a.
at age 19, to £445 at 25, rising, subect to
qualifying test to £540. Slightly lower for
provinces. Candidates aged 19 or over with
practical experience in maintenance of radio or
radar equipment should apply to Ministry of
Labour ana National Service, Barnsbury Rd.,
London, N.1, quoting Order No. 576. 11743
A VACANCY exists in a large London firm

of telecommunication engineers for a junior
capacitor engineer; the successful candidate will
be trained in the desi of capacitors for a
very wide variety of applications, and the duties
include the technical supervision of their manu-
facture, testing and, where relevant, their
installation, applicants require at least to have
passed their Ordinary National or Inter. B.Sc.
examinations in physics or engineering with the
intention of completing their studies to Higher
National level, and to have some workshop or
laboratory experience; salarf according to age

|

and experience.—Write, giving full details. to
Box 8889, 11664

VACANCIES exist in the Plessey Co., Ltd..
Ilford. for ambitious young men to train
as speclalists in various aspects of radio and
television receiver development; applicants
should be between 23 and 26 years of age and
Should be "keenly interested in radio or elec-
tronics, previous industrial exgerlenoe is not
necesary but a good technical background will

an advantage;, the prospects in these posts
are sufficiently good to make the vacancies
worthy of consideration by men having 58
or_honours degrees in physics or eng:neering.
—Please write, in confidence, quoting reference,
WW/710, giving full details of qualifications.
exparience and salary required. [1649

ECCA RADAR, Ltd., invites applications

from young engineers who are interested
in radar as a career and who have taken or
are engaged in taking their H.N,C.; the posts
available offer opportunities for . undertaking
intensive development work over a wide fleld
of radar; microwave link, and associated tech-
niques; the chances of rapid advancement are
good for men of abilitf; British Nationaljty
essential; suitable candlda

be for

r, Ltd..
tories, 2. Tolworth Rise, Surbiton, Surr?é.za
5 7

PRODUC’I‘ION and quality control engineer
required; this is a vacancy for a trained, ex-
perienced, practical engineer who will work
with the chief engineer and who will spend all
day in the factory finding faults and putting
them right himself, he will have to control
quality in medium-sized factory, near King-
ston-on-Thames, mass producing small electro-
mechanical assemblies; plant is self-contalned
producing own bakelite mouldings, turned parts,
press' parts, die-castings, etc.; this is a perma-
nent progressive, responsible position; commenc-
ing salary £15 per week; writé stating age,
qualifications, education, training, experience,
present position and_.safary to—Box 0027t1682
DECCA RADAR, Ltd., .nvites applications
from expenienced microwave engineers to
join the company in its extensive work in a
wide field of microwave link and radar develop-
ment; the company offers excellent starting
salaries and first-rate opportunities for men
to exploit their initiative and to rise rapidly
to responsible posts; graduates without indus-
trial experience who are prepared to under-
take intensive -training are also invited to
apply for junior posts; applicants must be of
British nationality; * Only Candidates who
have comp’eted their National Service need
apply.”—Apply in writing quoting ref MW to—
Research Director, dar boratory, 2, Tol-
worth Rise, Surbiton. Surrey. [0250

USTRALIA'—Engineers and technlcal assis-

tants required for guided weapons trials
or%amsatlon at the Long-Range Weapons Estab-
lishment, Salisbury, near Adelaide; posts are
available for electronic, electro-mechanical and
hydraulic engineers as well as for those who
wish to gain experience subsequent to gradua-
ltion or apprenticeship. For the more senior
gost,s experlence with servo-mechanisms would
| be an asset; suitable service in the Armed
Forces will also be taken into consideration in
assessing suitability: initial period of tralning
for some months near London; passages for
emplcyees and family, assistance in obtaining
accommodation.—Apply with full details quoting
No. 1424, to Personnel Manager, Sperry Gyro-

SITUATIONS WANTED
V service eng., fully in charge of dept., de-
sires change; experienced all makes; area
immaterial; accommodation reqd.—Box Ua[slqim

ECHNICAL Assistant in Switzerland with
high industrial eXperience in electronics and
valwe development work seeks post in England.

Box 0300 [1736
EXPERIENCED engineer (29) wishes to lead
fleld team on v.h.f./u.h.f,

| search tests; minimum reward £900
all ‘expenses.—Box 8882.

tes with no radar |{

scope Co., Ltd., Great West Rd., Brentford,.
Middx. [1773

-type W.134, Brand new, A.C. mains 230 volt,

"watts, 350 ohm 40 watts, 40 K, 150 wates 80

. voltages 230 volt A.C., output 500 X 500 volt

A WINDOW WORTH !
LOOKING INTO

American Radio City

Valve Testers,
covering practically the whole range of
American valves, full working instructions,
£12/19 6 each,

A.C. Mains 200/250-Volt 50-cycle Meter
Movements, complete with gear train down
to 4 revs, per min., wonderful value, 12/6 each.
American Rotary Transformers, 12 volt
D.C. input Output 255 volts at 60 M/a size
4}"x24~ brand new condition 22/6 each.

465 LF. Transformers, dust core tuned,
6/9 pair.

High Stab Resistors. 2 Meg.,, 2% 1 wate,
1.2 Meg. 2% % and | wate, 1.5 Meg 5% 1 and
1 watt, 29.5 K. 2%, % watt, i50 K. 5% | watt
&/- per doz. min> quantity.

Bleeder Resistors, 100 K. 150 watts,
200 ohms 150 watts adjustable, 800 ohm 150

ohm 50 watts, 24 ohm 100 watts, all at 2/-each.

Venner Hour Meters, for operation on

200/250 A.C. 50 cycle, synchronous move-

ment, capacity zero-10,000 hours, 62/6 each, .
brand new. |
Rectifier Units. Ex-W.D. Input voltage

200/250 volts A.C. mains. Output 24 volt

10/12 amps., complete with 2%in meter, and

fitted with dual output controls, £12/10/- each.

Crystal Microphones. Ex-Deal Aid Units,

4/6 each.

Midget | Meg Pots with switch, Ex-Deaf
Aid Units, /- each.
Arc Welding Transformers. 200/250

volt A.C. mains. Output 26 volt §20 amps ,
complete with meter, large scale, reading i20
amps., 4 only available, £14 each.

Welding Transformers, Input voltage
230 volts 50 cycle, output 13/16 volt, 65/75
amps., 82/6 each.
Mains Transformers, Ex-W.D. input
170 mA,, 4 volt 3 amp,, 22/6,

Smoothing Chokes, Ex-W D. 15 Henries,
275 mA,, Resistance 125 ohms, 10/6 each.
Dural Masts, Telescopic 15in. to 7ft. 6in,,
2/6 ea.,, ideal for making own T/V aerial.
Mains Isolation Transformers. 230 volt-
230 volt 50 cycle 1,000 watts, ex-W D,
£6/10/- each.

Battery Chargers. Ex-W.D. Input voltage
200/250 volts 50 cycle. Output 12 volt 5/7
amps., tapped at 6 volt, complete with 2jin.
meter, manufactured by Heayberds. Brand
new, £6/10/-,

Chokes. -W.D. Heavy Duty. 20 Henries
300/400 mA, Resistance 180 ohms. 17/6 each.
Valves. Brand New and Boxed. YUIII
4 volt E.H.T. Rectifiers, 2/6 each.

H.R.O. 6 Volt Vibrator Power Packs.
Output 165 volt 8C M.A., using 6 x 5 Rectifier
Brand new, boxed, 39/6 each.

Rotary Converters. 24 volt D.C input,
230 volt A.C 50 cycle output @ 100 watts,
92/6 each, Ditto, 12 volt input, 102/6 each.
A.C. Mains Transformers. 200/250 volt
input, output 45 volt 4 amp., 19/6 each.

Don’t forget your postage,
Open all day Saturday.

G. W. SMITH & CO.
(RADIO) LTD.

3 LISLE STREET, LONDON, W.C2,
Telephone : GERrard 8204/9i55
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BUILD A TAPE RECORDER
THAT REALLY WORKS
WELL !

Designed by the man who gave us the
“Viewmaster’” Home-Constructed Tele-
visor and shown stage-by-stage in the
same clear fool-proof manner.

*Send to

For Flack’s 26 page ‘‘Soundmaster’’
Booklet with &-Stage Construction
Sheets, Amplifier Circuits, Price-Lists,

Etc. 6/6 Post Free.

‘H. L. SMITH & CO. LTD.
287/9 EDGWARE ROAD, LONDON, W.2
Telephone : Paddlngton 5891

Hours 9 till 6 (Thursday ! o'clock)
Near Edgware Road Stations, Metropolitan & Bakerloo

MORLEY TRANSFORMERS:

QUALITY P.P.O/P TRANS, 20 w., super Silcor lams
Sectionalised low leakage windings, prim. ind. 704.
leakage ind. .075H. 8econdary imp. 3 and 15 ohms
Primary imp. to individual requirements. Fully
shrouded and terminated, 3 gns. Ditto 15 w., 2§ gns.
L.F. CEOKES. 10H. 65 mA. 4/6. 15H. 100 mA.,
10/8. -20H. 150 mA., 12/6. GH. 250 mA., 15/~ |
MAINS TRANS. 0-200/250 v. tapped prim. 350-0-350v.
80mA. 5 v. 2., 63 v. 4a., ditto 300 v, ditto 250
v., 21/-. Quotations for specials and rewinds by re-
torp. Part post and packing 1/- extra, please.

2, PAWSONS RD., W.CROYDON, THO 1665

THE
SERVICE ENGINEER'S
FIRST CHOIGE

t' Leading

Electrical
Instrument
Repairers
to the
Industry

Contractors to The Ministry o! Supply

l.epalnu by skllled eral l.nmcu of all makes and types o
Test
deters, Florl.rlcnl Thermometers Recording Instruments,
etc. Quick dellveries—for apeedy estimate send defcctive
instruments by registered post to:—

L. GLASER & CO.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.I.
(Tel. ::"MONarch 6322)

[ T

IRAE Mfg. Co., 377. High Rd., London. N2 l

SITUATIONS WANTED
radio service eng.. 33, married, City
uilds, in trade 16 years, requlres post

‘manager service dept. or similar, S. Eng., S.
Wales; accom. desired; own car.—Box 0371, 5
and engineer, 28/

GERMAN wireless TV

bachejor, fluent English, drives car, fully
qual. in ultra short-w., h/f., and L.f. tech., prac.
and theor. knowledge TV, good exper. with
magn. recorders, W.T. Comms., -aircraft, ra.dar.
wants at least 1 yr. tech. ex per in Gt. Br. 3
available immediately.-—A. Dent, North Hough-
ton Manor. Houghton, Stuckbrldge Hants,

(1781

BUSINESS OPPORTUNITIE
LD-ESTABLISHED firm of exporters in the
electronic field, invite manufacturers seek-
tng overseas sales, to communicate Box ;)022392,

PROFESSIONAL tape recording panel design,
all rights, orders in hand, for outright sale
to permit small develupment group to con-
centrate on new project; orders at present
beyond manufacturing capacity and growing
rapidly; electrical and mechanical design to
craftsmanship standard and complete panel
a superbly engineered product; excellent oppor-
tunity for light electrical/elecronic manufac~
turer to acquire an advanced design. at present
in productxon —Box 0468 [1794

APACITY AVAILABLE
AID approved British subsidiary of well-
known American organisation engaged in
the whole field of electronics, has capacity
available for production, assembly and wiring
of electro-mechanical or electronic equipment;
highest standards of workmanship and finish.—
Box Bl: [1488

FINANCIAL PARTNERSHIPS

ULLY qua’ified radio and television service
engineer seeks partner with capital or
existing business.—Box 0028. f1683

PAINTS, CELLULOSE, ETC.
ILLER'S Panl, air dry.ng black crackle;
from dealers, 3/6 jar. or direct 4/6 (m-
clunes postage).—8, Kenton Park Cres., Ken‘ a
695
PAINT spraying handbook 3/6, post free} ceulu-
lose und synthetic paints and all spraying

requisttes  suppiied; catalogue free.—Leonard
Brooks, 53, Harold Wood. Romford. [0207

ECHNICAL TRAINING

ITY & Guuds {Eiectricai, etc.) on ** no pass
no terms; over 95% successes; for
full detallc of modern courses in all branches of
electncal technology send (or our 144-page hand-
book—free and post free. '1‘ {Dept. 388A).
17, Stratford Place. London, W. {0117
NDUSTRY needs trained men

" send for free
brochure ,gtving details of our Home Study
Courses in radio, television and all branches
of electronics: we prepare students for the
A.M.Brit.I.LR.E., Citv and Guilds Telecommuni-
cations, R T.E.B.. and other professional exam-
inations; train with the college backed by
Britain’s largest electronic industry.—Write t,o
E.M.I. Institutes. Postal Division, Dept. WW.
43, Grove Park Rd. London. W.4 (Assocxated
wlth H.M.V.). o179

TUITION
NOTHING succeeds like success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt. page 126. [0172
IRELESS operating; attendance and ‘postal
courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London. N.7 3
courses for

5%
ULL TIME P.M.G, Certs.
Telecommunications, Radar Main-
tenance Cert and B.Sc.(Eng.); prospectus free.
—Technical College. Hull. o111
EE the world.—Radio officers urgently re-
quired; we train most in shortest period;
training fees payable after appointment secured:
scholarships available; boarders accepted; 2d
stamp for prospectus from Britain’s leadmg col-
lege.—Wireless College. Colwyn-Bay. [oo18
M.I.Mech,E.. A.M.BritI.RE.. City and
Guilds. etc.. on * no pass—no fee’* terms;
over 95% successes; for detalls of exams and
courses in all branclles of enzineerinz building,
etc rite for 144-p handbook—free—
1E. '1‘ (Dent 387B). l'l. Strattord Place. rW 1

WIRELESS Telegrunb rchant Navy
offers to youths 15 upwards when quali-

fied, lucrative positions as radio officers.—Apbly
British School of Telexraphy. Ltd.. 179, Clap-
ham Rd., London. S.W.9. Also postal courses in
theory of wireless for P.M.G. Certlﬂcates and
Amateur Transmitting Licence 10124
THE Institute of Practical Radlo Engineers
have available home study ccurses in every
phase of radio and television engineering,
specialising in the practical training of appren-
tices in the retall trade; enrolments limited. fees
moderate.—The Syllabus of Instructional Text
may be obtained post free from the Secretary.
I.P.R.E., Fairfiel House. 20, Fairfield Rd..
Crouch End. London, T

'REE! Brochure giving detaﬂs of Home Study
Training 'in Radlo, Television, and all
branches of Electronics. Courses for the hobby
enthusiast or for those aimin at the
A.M.Brit.I.R.E.. City and Guilds Telecommunis
cat.ons, R.T.E.B,, and othér professional ex-
aminations. Train with the College overated by
Britain’s largest electronic organisation: moder-
ate fees.—Write to E.M.I, Institutes., Postal
Division, Dept. WW28, 43. Grove Park Rd., Lon-

on. W.4, (Associated with HM.V.) foQo1
WORK WANTED

LECTRONIC eqpt. made to order, wiring.

assy., contractors, prototypes developed.—

CHAFFEY

CABINET COMPANY

for
High Class, Hand. Made
Cabinetwork,
and
Mass production in moderate
quantities at competitive
prices,

50a,CHELTENHAM RD..LONDON, S.E.15
TEL: NEW CROSS 4766

RADIO & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE.
“VIEWMASTER® & “TELE-KING" syecialists
Easy terms available.

JAMES H. MARTIN & CO.,
FINSTHWAITE, NEWBY BRIDGE
ULVERSTON, LANCS.

Accurate tests
High, Low and Grid

Bias Batteries.
Write for leaflet 30M.

RUNBAKEN

THE NEWEST TREPANNING
PARALEX adjustable FLY CUTTER

PLS SQUARE TAPERED
SHANK for use In Carpenters
Hand Brace. 17/-.
PLM 1 Morse Taper No. l 20/-.
PLM 2 2. 27/-.
PL parallel shank i'
or &%, 16/-.
PLX parallel shank
§7. 21/

With 8% Tungsten
nghspeeg Toolbit.
Send for illustrated

leaflet to the Manufacturers:

LUDFRY LTD.

189, Wardour Street, London, W.I.
Tel.: GERrard 2291.

ENGINEERS'

tever your age or experience, you must read

b ENGINEEBING OPPORTUNITIES.”” Full details of

'éhe eu(l;s', way to pass A.M.I Mech.E.,, AMIC. E
&

144 PAGE

{Electrical, ete.), General Cert etc,

“NO PASS—NO FEE"
terms and dewils of
Coursesin all branches
of Engineering—
Mechanical, Electrical,
Civil, Auto. ., Aero.,
Rndxo. ete., Bmldm
_ ete. If you e earning
lessthan £15 a week, tell
us what interests you
and write for vour copy
of “ENGINEERING
. OPPORTUNITIES >’

today—FREE

B.LE.T.

387 Shakespeare Hse,
17-18 Stratford Place:
ndon, W.1
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WORK WANTED IREL%OIéSwINﬁlTR‘lIJ(iTISOPiS. 51’0 a,
ANUFACTURERS —As specialists in all S orlds Vo. 0 un-
types of sheet metal work for the radio T A P E R E c o R DE R s bound, April, 1917, to December, 1937,

and electrical trade wi are able to quote you clean, about 3cwts; mo reasonable offer refused.
r%ekée:npgcl?‘fx{meaco‘gh tq ualétgy olzn;{gtg & —B(g(x)KOI{’gTS " How to Use Ex-Govt. Ltla}‘lgg

. i -

B ingh 19962 and Prisms,” Nos. 1 and 2. price 2/6 each.
"5221;"; 3 'Telil wcf = 1? ht bl ex-Govt. optical lists free for s.a.e.—H. English.
e mee g e P A E u I P M E N T Rayl&zh Rd.. Hutton. Brentwood. Essex. [0181

abcbinicn Hmt hicgal?lefs‘égggar%ndofpr%gﬂpesm:g e P.RE. technical publications.’ 5500 Algn-
priority to Gowemment contracts.—Wiring and ment Peaks for Superheterodynes. 5/9. post

Assembly Co., 2. Beechwood Ave. Boscombe, | | MODEL T/A PORTABLE RECORDER, gi;,d‘%% lorfconstructing VN TR aatoctit D

Hants. Boscombe 35801. 11790 £65. 8 v, twin channel play-record amplifier Engineer,” quarterly publication of the Instltute
PRECISE toroidal winding, filters, transduc- with 8in, speaker. Truvox Tape Desk. 2/-; membershlp and examination data.

tors, miniaturised assemblg eneral elec- 10-watts  Hi-Fi P.P. output. Complete Sec.. ILP.R.E.. 20. Fairfield Rd. London NOGOBQ

grlt_)mc pm?ngﬂe'vﬂggl"l‘g' ‘;'l}:f lgnngva(l){k ad:& feathercloth covered recorder as supplied to BOOKS WANTED

foreign yll.«ns. A.1D. pending.—Bel Sound Pro- schools, hospitals, ete, llz)s?olil:(Nnémeantbed ma:uals of lnstgugtxgg
ducts Co., Marlborough Yard, Archway, N.19. RECORDING AMPLIFIERS (Chassls) s, data, etc., on American or

. r force radio and electrical

T g (0183 | | TR/Dual 8,8 v. 10 w. duo channel £24 0 0 2§1T£me"§:“—x§£r§§ & Ciliows 83, “Wardour St

BOOKS INs*rRuc'nons ETeC. ;:/?T; 6 v. 12'w. chassis ......... £18 IO g L = T f 11728

2o 3 ic/office ......... engineering ,organization is most anxious

EREEESSINER bound' January 1931 |. / piBomestic/ofiice PO A to pl?rchase gn'g copy of the following parts

to December 1936 unbound March 1947 CONCERT AMPLIFIERS (Port, cased) 1 1 to the Radio
g)oxA%gust 1953, less 3 (a7), 2 ('48): oﬂe[rl§’ 37 | |-AC/S, Mic and gram., 15 wates... £14°14 0 || o R e R
. AC/18 Hi-Fi, incorp. tone amp, ... £17 17 0 | 4, 5, 6, 7 and 8.—Box 0484, . [1800
GRAMOPHONE cHASSlS = = ——
AC/[253 Super-linear, 8 watts ...... £16 16 0
With tone var, amplifier,

‘o?!f??" A For Audio Equipment of every description,
17é > b write for brochures (3d.).

SEARCH LEAD 3 : Trade and Export Discounts upon application, SOUND EQU"’MENT :‘%
Tes7 noo o ¥ MODERN SOUND EQUIPMENTS clearly the best for 1
THE PERFECT FAULT FINDER 33 Wardour Street, London, W.1.

NEOQ ELECTRICAL INDUSTRIES LTD Gerrard 3978.
MANCHESTER 4

A MAST PROBLEM? §

BEADON GARAGE ‘- BEADON ROAD ' LONDON W.é6.

all occasions y ,‘ B
WEST NORWOOD S E.27 Tel. GIPsy Hill 1131 {7 fines

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wantis

To “Wireless World'' Classified. Advertisement Dept., Dorset House, Stamford St., London, S.E.]
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ 'RATE: 7/- for TWO LINES. 3/6 every Additional
Line. Average six words per line.

Name and address to be included in charge if used
in advertisement.

Box No. Allow two words, plus l/-

Cheques, etc., payable to liffe & Sons Ltd., and
crossed & Co.

Press day, October 8th for November issue.

—

1 l REMITTANCE VALUE............ ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS....... oo R
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“LEQTROPACKS”

FOCUS ON
LEADERSHIP

Safeguarding
the TV serviceman

The Service engineer depends wupon the
reliability of the components he uses to safeguard
his own reputation: he must be certain they will
give trouble-free service. The fact that so many
Service men use only T.C.C. Condensers is
evidence of their supremacy.

T.C.C. “‘Lectropack’” Dry Electrolytic Con-
densers are robust yet compact and employ ALL-
ALUMINIUM non-corrosive internal construc-
tion. The range below is a useful guide to the
types available, which in the majority of cases will
be found the exact replacement.

. | Rippl Dimensions l |
Capacity D.C. Volts ipple mensio T.CC
uF. | Wke. | Surge l*g:a‘:(rr;;; Lln S SD l Type No. |
60-100 | 275 | 325 | 450 . 4 | 1% ; CE37HE |
60-250 | . | 530 4r | 13 | CE60HE A
100-200 | ,, . 650 | 4f | 13 | CEGOHEA | 28/- ,
100 | 350 | 400 450 | 22 If | CE (0 LE 3/6 SPECIALISTS
200 " & 770 | 4, | 1L | CE36LE 24/-
60-100 | ., W | 450 | 4f | I3 | CEJTLEA | 21/ | I'N
60-100 | " 500 | 4% | IX | CE36LEB | 23/
64-120 ., " 530 | 4L | 13 | CE6OLE 24/. CONDENSERS
60-250 | s 500 | 4L | 12 | CE60LEB
100-100 .. 5 550 | 43 | 1L | CE36LEA SINCE 1906
100-200 | ,, : 700 | 4% | 12 | CE60LEA
100-200 | ,, . 700 | 4. | 2 | CEISLE
60 450 | 550 | 450 | 31 | 1T | CE38PE
60-100 | ,, . | 500 | 4L | 12 | CE60PE

T.C.C. TECHNICAL BULLETIN No..28 IS NOW AVAILABLE
detailing full ranges of TV condensers

THE TELEGRAPH CONDENSER CO.
RADIO DIVISION
NORTH ACTON * LONDON - W.3 - Telephone: ACORN 0061

LTD
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"rely on
Ersm Multicore Solder

FOR SMALL APPLIANGES. This MADRESCO
Hearing Aid has joints soldered with Ersin
Multicore. The bench-type iron is fastened
by a wing nut, leaving the operator's
hands free.

Whether you are soldering joints on the simplest circuit
or the most complex electronic equupment you can rely
on Ersin Multicore Solder to make every joint a perfect
electrical connection and keep it corrosion-free through-
out the life of the equipment.

Every batch of Ersin Multicore has guaranteed
characteristics because its lead and tin are alloyed in
unvarying proportions. The three-core construction of
even the finest gauges of Multicore means thinner walls,
quicker wetting, speedier soldering. Ersin Flux is specially
activated to prevent oxidation during soldering and to
remove oxides from metal surfaces. With correct soldering
technique, dry and high-resistance joints are, therefore,
avoided. For these reasons, Ersin Multicore is the
automatic choice of leading manufacturers of electrical
and electronic equipment throughout the world.

RADIO & T/VSERVICE ENGINEER'S
1 LB. REEL containing 167 feet of
50/50 Alloy, 18 S.W.G. Ersin Multicore
Solder. Cat. Ref. R.5018. 15/- (subject).

SIZE 1 CARTONS, 5'- (SUBJECT)

available in four specifications as shown.

P ‘#
Catalogue | Alloy | [ Approx. .;,

Ref. No. Tin/Lead S.W.G. length per carton

[ C 16013 |~ €0/40 i 20 feet H-“n
CTC 16016 | 60/40 | 48" 55 feec e,
[ C 4013 4vje0 | 13T 19 feec Shoen
T C 40167 40/60 | . 30 {eet

Manufacturers are invited to write for new technical information and samples.

MULTICORE - SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD HERTS. BOXMOOR 3636





