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Let us design and manufacture the multi-unit cable
you need to meet your specific requirements! It may include
coaxial, twin, quad and small power or control cores in
any combination.

We have produced numerous multi-unit low-loss
cables to meet specialised needs* as well as a wide range of
R.F. cables for every use, and now offer YOU the services
of our engineers and the vast research and production
facilities-of the BICC organisation.

Why not investigate this unique offer ? Write to-day
and let us assist with your low-loss cables problems.

*The flexible multi-core cables shown here were
specially produced by BICC for Pye Ltd. mobile
television equipment.
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Important trends in

The double triode ECC81 has, like
the nonode EQ80, been included in
the Mullard World Series of tele-
vision valves primarily with a view
to meeting the requirements of the
televisionsystems of othercountries.
Although on the British television
waveband the choice between a
T.R.F. and a superheterodyne cir-
cuit is very much a matter of
individual preference, for the very
much higher frequencies employed
overseas there is no alternative to
a super-heterodyne circuit.

For the British television band the
EF80 pentode is the obvious choice
both as an R.F. amplifier and as a
frequency changer. For frequencies
in the range 100 Mc/s to 300 Mc/s,
the performance of triodes in these
stages is superior to that of pentodes
mainly because of their inherently

low noise factor.

The ECC81 is an all-glass double
triode on the B9A (Noval) base,
and is intended primarily for use as
oscillator-mixer or as R.F. amplifier
on television sets operating on fre-
quencies between 100 Mc/s and
300 Mc/s.

VALVE DESIGN

MULLARD DOUBLE TRIODE EGC81

The provision of two high-quality
triodes with separate cathodes in a
single envelope ensures maximum
circuit economy and flexibility.
Normally, two ECC81. valves will

be used, one as an R.F. amplifier

and the other as frequency
changer.
For the amplifier application

several alternatives are available.
For example, the two triode sections
may Le used separately for two
different frequency bands, or may
be strapped together to form a
single triode with double the mutual
conductance and half the anode
resistance. Anotber arrangement
is a two-stage amplifier in which
one half of the valve is operated as
a grounded-cathode amplifier and
the other half as a grounded-grid
amplifier. When a balanced circuit
is required, the two sections may be
arranged in push-pull.

In high-frequency, wide-band
receivers, the most important fea-
tures of the frequency changer are
low mixer noise level and high
oscillator mutual conductance. The
ECC81 fulfils both requirements.

RATINGS AND CHARACTERISTICS

Heater Centre-tapped. Suitable
for series or parallel operation,
A.Cor D.C.

' 6.3 12.6 v
Iy 0.3 0.15 A
. Capacitances
Section | Section 2
-Gxg 1.45 1.45 upF
Co-k 2.5 2.5 y,y.F
Ca-k 0.45 0.35 y,y,F
Chak 2.5 2.5 y,y,F
[ <0.005 upF
Carea® <0.4 y,y.F

Characteristics (each sectlon)

v, 170 200

V, —1.5 —I.5 v
l 6.5 9.0 mA
Em 48 55 mAlV

- .52 54
A ] 9.8 KQ
Limiting Values

Vaby Max. 550v
V. max. 300v
Pa max. (each section) 2.5W
Iy max. (each section) I5 mA
Ry max. | MQ
Rp- max. 20 KQ
Vha max. 90 VvV

Vi max. duriné warm.iﬁg-up period
For Vi, normal = 6.3V 95V
For V, normal = 12.6V) 19V

Reprints of this article together with
additional data may be obtained free
of charge from the address below

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE., SHAFTESBURY AVE., W.C.2.
MVM1e6



[

J=ANUARY

Fire and Shock

T would be unwarrantably alarmist—indeed,

quite untrue—to suggest that domestic broad-

cast and television receivers are serious sources
of electrical dangers to their users. On the con-
trary, by their nature and method of use they are
probably responsible for fewer fires and cases of
shock than any one of half a dozen household clec-
trical appliances. However, it seems well estab-
lished that fires ascribed to receivers are on the in-
crease. Though the actual number may be trivial,
the curve is rising very steeply. Further, the fire
risk due to television is disproportionately large as
compared with sound-only sets. One of the reasons
for the increase, no doubt, is that the average age
of sound receivers is increasing; many are over
10 years old. Television troubles may be partly
due to the newness of the design technique.

Electrical engineers in the old-established branches
are apt to express disapproval at the absence from
radio receivers of the protective measures to which
they are accustomed, but, when pressed to go into
details and to make constructive suggestions, they
are generally forced to concede that methods
applicable to other appliances would be either im-
practicable or ineffective. Perhaps, though, there
is a grain of truth behind these strictures; some
designers in the rapidly growing radio art, con-
cerned mainly with fundamental developments,
may feel inclined to take safety precautions in their
stride. Others may still be influenced by the practices
of an earlier epoch when radio equipment was de-
signed for operation entirely by those trained in its
use, and not by the ordinary houscholder. There
was a day when transmitter h.t. bus-bars were un-
guarded and when the user depended entirely on
his nose for warning that something should be done
to check an incipient fire.

Be that as it may, all designers are now well
aware of the problems involved, and it is all to the
good that they should be freely discussed, as there
is still divergence of opinion as to which precautions
are most effective. An article printed on another
page describes the gencral nature of fire and shock
risks, and also deals with some of the more widely
accepted protective devices and methods of attack.
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Of these devices, the so-called temperature fuse
is the most interesting. The conventional electrical
fuse, depending for its protective action on the
passage through it of an excessively heavy current,
has a distinctly limited application in radio equip-

ment. The temperature fuse, which can be
arranged to interrupt an electrical circuit when the
temperature of a component to which it is attached
(or of the surrounding air) reaches a dangerously
high level, overcomes many of the disabilities of
the older method. Some of these disabilities can,
however, be overcome by using time-delay fuses
which are not ““ blown’’ by surges. In its cheap-
est and simplest form the temperature fuse consists
of a short conductor of low-melting-point alloy,
but a number of rather more complicated arrange-
ments are possible.

Devices of this kind have been used for some
time and are standard articles of commerce. Some
temperature fuses can be reset by the user, but we
imagine the kind favoured for domestic radio sets
will require attention from the service technician,
who will at the same time investigate the cause of
the rise in temperature that caused the fuse to
““break.”

Fortunately, the extra precautions that meet
with favour are not unduly costly, nor are they
likely appreciably to increase the susceptibility of
a receiver to develop faults in normal service.

Information as to the precise causes of fire (and
to a lesser extent shock) brought about by domestic
receivers is hard to come by. We suspect in many
cases the associated section of the domestic wiring
is as much to blame as the radio equipment proper.
For instance, judging by correspondence and our
own observation, it is all too common to find elec-
trical outlet sockets switched in the ‘“dead’’ lead.
However, that is no reason why radio sets should
not be as far beyond suspicion as all reasonable pre-
cautions can make them. None of us want a state
of affairs to arise where the reporters of the lay
Press, instead of ascribing the causes of a fire to
the classical ‘‘fusing of an electric wire,”” decide
there is more news value and modernity in fires
caused by ‘“‘a faulty television receiver.”
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Safety Precautions

Reducing Fire and Shock Risks in Domestic Receivers

By I. €. CONNELLY, Ph.D. AMLEE. (Murphy Radio)

URING the past two or three years there has

been considerable interest, both in this country

and internationally, in the safety aspects of
domestic electrical equipment. Radio apparatus has
naturally been included in the discussions and a con-
siderable amount of work on the problem has been
carried out in the industry. It should not be assumed
from this that radio receivers have been found to be
a serious scurce of danger; they are, in their normal
state. probably much less likely to cause accidents
than many other domestic appliances. Nevertheless
there have Irom time to time been fatalities from
shock or fire, nearly always <ue to mishandling by
the user or to deterioration of components within the
receiver. Because of this several organizations repre-
senling the various interests connected with radio and
television have Dbeen attempting to reduce these
already small risks {o even smaller dimensions.

Tn this country the British Radio Equipment Manu.
facturers Association has taken an active part in
investigating possible causes of trouble and the
British Standards Institntion is in the process of
redrafting BS415 to accord with current develop-
ments. In some countries, notably the Scandinavian
ones, compliance with the national safety specifica
tion has to be certified by the official testing labora-
tory before a recciver or other domestic appliance can
be marketed. Naturally there has been a tendency

A typical temperature fuse fitted to a mains transformer.
The primary circuit is completed through the replace-
able stirrup joining the two contact strips. The inner
strip of copper is inserted between the windings when the
coil is wound and if the temperature becomes excessive
the stirrup, which is joined together by low-melting-
point alloy, flies apart under the action of the outer
spring strip.

Courlesy Mullard Electronic Products
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for each country to decide upon slightly different
requirements and this has hampered international
trading; in consequence several meetings of the radio-
communication committee of the International
Electrotechnical Commission have been devoted to
discussion on the points of divergence and at the
recent [.E.C. meeting in Paris a very large measure
of agreement was reached. Representatives of hoth
the testing institutes and the manufacturers are
present at these meetings so that a balanced solution
can be found.

In Britain the electrical supply organizations have
favoured the earthing of exposed metal parts on
clectrical appliances of all kinds as an important
measure of safety. ‘To meet the earthing require-
ments portable apparatus has usually to be installed
with three-core cables and three-pin plugs, although
certain exceptions are permissible. From safety con-
siderations it would appear to be desirable that radio
receivers, too, should be installel with three-core
leads to ensure the efficient earthing of exposed metal
parts, including (as regards mains frequencies) the
aerial and earth leads, pickup, loudspeaker, ctc.
Unfortunately the requirements of safety and reduc-
tion of man-made nterference are likely to be in
conilict here and some alternative to the earthing
technique would be desirable. On the continent,
earthing of domestic appliances is not the usnal
practice and little reliance is placed on it. As prob-
ably the majority of users of radio sets even n this
country have no facilities for connecting their
apparatus to an earth continuity conductor in their
house, earthing can at best only be regarded as an
additional precaution rather than a primary method
of ensuring safety.

Possible Dangers.—The principal electrical dangers
which can arise in a receiver are shock from touching
some live part of the apparatus and fire from over-
heating. The reason why so much thought has been
given to these hazards in receivers is not the fre-
quency of their occurrence but the fact that the
circuits of these devices are much more complicated
than those of most other domestic apparatus.
Straightforward fuse protection, for example, is often
impracticable owing to the large current surge which
occurs when a set is first switched on. Again, the rise
in input current due to a fault in one part of the
circuit may be too small to ensure operation of a fuse
in the mains circuit and yet the consequent overheat-
ing in that part may be sufficient to start a fire. IFires
in radio equipment, particularly television. are
actually a greater cause of anxiety than shock risks
and much of the recent work has been concerned with
means of minimising the effects of overheating follow-
ing the breakdown of insulation.

The most important development in the pursuit of
an improved standard of safety is the recognition that
certain components or methods of construction may
becoine faulty during the life of a set in such a manner
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as to endanger persons using it. According to this
principle a receiver cannot be considered to be com-
pletely safe unless it remains free from danger even
when these components have failed. The faults
which arc expected to occur are mostly breakdowns of
insulation such as that of an electrolytic capacitor, or
between the electrodes of a valve; when a short-circuit
occurs at any or all of these doubtful points, the
equipment should either remain safe or protective
devices must come into operation to disconnect it
from the supply mains. It is convenient in what
follows to describe an apparatus as operating under
“normal conditions "’ when it is in the state in which
it was designed to be used and under *‘fault con-
ditions” when artificial short-circuits (or in some
cases open-circuits) have been applied to any or all
of the points specified as being of doubtful insulation
(or liable to disconnection).

‘“Normal Conditien.””—Taking first of all ‘‘nor-
mal conditions,”” so long as a receiver remains in the
state in which the designer intended it to be the risk
of an accident is very small. Naturallv no designer
would knowingly turn out a model in which he
thought there was a risk ol contact with live parts
or in which excessive temperatures were reached. It
1s, howeyer, somewhat a matter of opinion as to what
is, for example, the highest permissible operating
temperature for a particular kind of material and also
exactly what degree of protection is required against
contact with live parts—it would no doubt be possible
to get a shock from almost any mains-operated device
if one were sufficiently ingenious in poking knitting
ncedles and such things into it! To arrive at a
uniform standard of safety in respect of contact with
live parts it is necessary to adopt standardized contact
devices which are applied to different parts of an
apparatus to see whether they can be made to touch
dangerous points. For most situations an arlificial
“‘standard finger”’ is used (Fig. 1); this is 12 mm
diameter and Somm long, tapered and flattened at
the end to represent the general shape of a human
fmger and provided with two joints which can be set
to any angle assumed by a real finger. In addition
to this general test, certain parts such as control shafts
on sets with live chassis are checked for accessibility
with special test devices, such as a 2 mm flexible cord.

On the fire risk side the temperature rises of the
working parts of reputable receivers under normnal
operating conditions are nearly always well below the
danger point, but, again for uniformity, maximum
working temperatures for different classes of materials
are laid down in test specifications as well as the
highest allowable temperatures for external parts such
as control knobs, cabinet, etc.

‘“ Fault Conditions.”’—As already indicated, com-
pliance with the requirements for ‘' normal opera-
tion”" involves few departures from usual practice
and most carrent production receivers satisfy these
conditions. It is in providing the protective arrange-
ments to ensure safety from shock and fire under
fanlt conditions (when any part which cannot be
reasonably  considered  completely  reliable  has
broken down) that most of the ingenuity is required.

The parts which arc generally considered to be
liable to breakdown, besides the electrolytic capacitors
and valve electrode clearances already mentioned,
include rectifiers of any type, variable and air-
dielectric capacitors, varnish or enamel layers
(except as inter-turn insulation in coils) and any
creepage or clearance distances in air or in vacuo
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less than certain figures laid down. To prevent
danger when a failure occurs in one of these parts
the designer has several courses open to him: he
can avoid the use of the components in question,
arrange that no danger is present even if they are
short-circuited, or, thirdly, cmploy fuses or other
overload devices to disconnect the circuits. The
first  method—refraining from using the parts
named—is hardly practicable in all cases. It is
sometimes not difficult, as in the case of an output
transformer subjected to a large current because the
output valve electrodes are short-circuited, so to pro-
portion a part that it can take the overload without
reaching dangerous temperatures or failing in
primary-secondary insulation, but usually the
designer has to apply the third method of finding a
way of providing protection by some form of cut-
out.

It must not be forgotten that safety from shock as
well as fire risks is involved under fault conditions,
For example, the clearance distances between any
live parts and any accessible metal parts must never
be less than the specified distances, nor must paint
or textile material be used as the sole insulation for
live parts; these would have to be short-circuited
during the fault test. Aerial, earth, loudspeaker
and pickup sockets must, in principle, be considered
as accessible parts, cven if the sockets are so
recessed as to prevent contact with the standard test
finger, because the user is liable to connect bare, or
lightly insulated, leads to these points when install-
ing his receiver. In consequence of this, the insula-
tion between high-voltage points and these circuits
must not depend on air-dielectric or variable con-
densors nor must it be Ppossible for a breakdown
between any pair of valve clectrodes to put an un-
safe voltage on these sockets. The case of an output
transformer already mentioned is a more complicated
one, involving, as it does, both fire and shock con-
siderations.  Generally speaking, however, fire is
the most likely contingency which has to be met
under fault conditions and some typical problems
and their solutions will he examined.

“Isolated Apparatus.”—Take first of all an A.C.
receiver supplied from the mains through a double-

Fig. 1. A ‘‘standard finger ’ for checking whether
live parts are sufficiently guarded against contact. This
device has been standardized internationally,

Courtesv British Standards Institulion
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wound transformer—an ‘‘ isolated ’ receiver as it is
described in ‘‘safety’’ terminology (see Fig 2).
Short-circuits in the heater or pilot lamp circuits
or in the h.t. rectifier, reservoir capacitor or per-
haps even in the smoothing capacitors are bound to
increase the current through the mains transformer
primary to an appreciable extent and it might at
first sight have been considered satisfactory to deal
with these faults by inserting a fuse in the primary
circuit.” Unfortunately, this is not such a straight-
forward method as might have been expected,
because at the moment of switching on a very large
current surge may occur. The magnitude of the
peak current reached depends on the instant in the
applied voltage cycle at which the switch made con-
tact, completion of the circuit near a voltage zero
resulting in a large current surge and at a voltage
maximum little or no excess current. Special fuses
having a long time-delay can sometimes be used
satisfactorily in these conditions, but a more sensi-
tive method of discriminating between faults and
switching surges is to fit a cut-out which depends for
its operation on the temperature of the transformer
windings themselves. The transformer itself is, of
course, rendered completely safe by this means
because it can never attain a dangerous temperature
as the current is cut off before this happens. One
way of constructing the thermal cut-out uses a low-
melting-point alloy to bridge a pair of sprung con-
tacts in the primary circuit whilst another incor-
porates a bi-metallic strip. The latter method can
be arranged to permit resetting by means of a
button—this may or may not be advantageous.
There seems to be little doubt that the heat-fuse
method is the most satisfactory way of dealing with
potential short-circuits in both 1.t. and in the good-
regulation sections of the h.t. circuits in ‘“isolated "’
receivers. The low-current circuits supplying the
screens and anodes of early stage valves, however,
remain unprotected, and unless other precautions
are taken there is a danger of fire due to overheating
of the feed resistances if the electrodes concerned
become connected to, say, the cathode or suppressor
grid. The resistance involved can, depending on its
value, either be made of such a rating as to be able
to withstand the full voltage of the h.t. supply with-
out danger of fire, or it can be of a type (such as
“wire wound’’) that it burns out without risk of
setling fire to surrounding components or wiring.
1f this latter altermative is adopted care must be
taken in the location of the resistor; e.g., it may be
mounted on fireproof supports above the chassis.
This is a convenient way of dealing with smoothing
resistors used in the simpler types of receiver instead
of smoothing chokes. They are usually of the order
of 2,000 ohms and cannot therefore be made capable
of withstanding the full h.t. without considerable
expense. Smoothing chokes, if used, are likely to
have a good margin of safety from the temperature
rise point of view, as they are generally designed to
have a low voltage drop. It may therefore be
possible to short-circuit a smoothing capacitor on the
output end of such a choke without causing the tem-
perature rise to exceed a safe figure; if not, an h.t.
line fuse may be required. Connected in series with
an inductive element there is little likelihood of
spurious operation due to current surges when charg-
ing up capacitors as the set warms up. Summing
up, the greater part of the “ isolated '’ type of radio
receiver can be protected by the provision of a

thermal device built into the mains transformer,
whilst fire risks in the remainder can usually be
dealt with by suitable positioning of feed resistors.

< Non-Isolated ”” Sets.—The ‘‘non-isolated’” (or
a.c./d.c.) type has problems of its own and requires
different methods of treatment. Even to meet safety
requirements under normal conditions of operation
current practice may have to be modified in some re-
spects, notably in the amount of attention which is
paid to the isolation of aerial, earth and pick-up
sockets from the mains. It has now been established
that well over go per cent of persons can feel a current
of 0.5 mA (r.m.s.) at mains frequencies and it is ob-
viously desirable that it should not be possible to
draw currents exceeding this figure from any access-
ible point on an equipment. In that connection the
sockets for aerial, earth, pick-up and loudspeaker
should be regarded as accessible even if the terminal
points themselves are recessed or otherwise protected
since the user may connect bare or lightly insulated
wires to them. Limitation of the permissible current
to 0.5 mA, however, may involve serious restrictions
in the design of the signal- and audio-frequency por-
tions of a receiver circuit: as numerous tests have
shown that currents up to at least 5 mA can be passed
between the hands or hand and foot without produc-
ing cramping of the inuscles and consequent inability
to let go, currents up to about 2 mA are probably not
dangerous although quite unpleasant. This does not
apply to the aerial terminal, as window cleaners,
painters and others may come in contact with the
aerial wires when perched precariously on ladders,
etc. Under these conditions, of course, only a very
slight shock may cause a fall with serious conse-
quences. As it is usually possible to restrict the mains
frequency current through the aerial to figures well
below 0.5 mA without prejudicing the R.F. perform-
ance, a blocking capacitor of approximately o.co1 pF
should be inseried in series with the aerial terminal,
or other similar measures adopted (see Fig. 3).

Non-isolated receivers are usually dependent on
capacitors for the isolation of accessible parts from
the mains so that great care has to be exercised in the
choice of suitable capacitors and in the provision of
reliable mounting and wiring to ensure that the
capacitor is not short-circuited externally. An im-
portant development in recent work has been the
recognition that a capacitor having an extremely
long life when subjected to a particular d.c. voltage
may fail at a very early stage when used on a.c.
having a peak voltage no higher than this d.c. value.
Paper-dielectric capacitors having solid impregnants
(e.g., waxes) have been found to suffer rapid de-
terioration under a.c. stresses whereas oil impregna-
tion gives excellent results. Mica, once specified as
the height of perfection in dielectrics, is also liable to
breakdown under a.c. operation at voltages much
lower than would have been expected from its per-
formance on d.c. The trouble is due to the formation
of minute voids within the dielectric. The electrical
stress at these points is high due to their lower s.i.c.
and ionization occurs with rapid deterioration of the
material. Fluid or semi-fluid impregnants are
naturally much less likely to allow voids to form.
Because of these possibilities of failure it is obviously
essential for the designer to specify isolating capaci-
tors of a type which have been proved to have an
indefinitely long life under a.c. mains voltage
conditions.

Live shafts on non-isolated equipment are a poten-
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tial danger of shock. Even if the knobs ar really
securely fixed (and this is not always the case) there
may be sufficient space between the back of the knob
and the cabinet to allow metal objects to fall through
and touch the shaft. A tube of insulating material or
an extension of the knob within the cabinet is advis-
able to prevent trouble herc.

Another feature of present-day non-isolated sets
which may require attention in order to comply with
the standards which are now laid down in several
European countries is the aerial circuit switching
arrangements. Creepage distances between adjacent
contacts or between certain contacts and the frame
of many of the wafer-type switches in general use are
decidedly less than the requirements demanded for
the insulation of parts at mains potential. As the
frame of the switch is usually connected directly to
the chassis by the mounting bush and in addition
some of the contacts may also be connected to chassis
(which is in turn connected to one pole of the mains)
arrangements will have to be made to ensure either
that the aerial coupling winding contacts are ade-
quately separated from the danger points or that the
coil circuit is itself isolated from the aerial and earth
sockets.

When we turn to the safeguarding of non-isolated
models against fire under “‘fault conditions’’ we
come up immediately against the fact that there may
be no central power source corresponding to the trans-
former in an isolated set and consequently we cannot
base our prolection on a thermal release located be-
tween the windings. Receivers employing auto-trans-
formers are, of course, classed as non-isolated and in
their case the thermal release is applicable but true
a.c./d.c. apparatus has to be dealt with by current
fuses. The occurrence of heavy surges at the moment
of switching on a set (as in the heater circuit when

(Below) Fig. 2. The power supply and audio stages of
an ‘‘isolated ’’ receiver showing some of the points
which have to be short-circuited during a fault test.
No danger should result if points having corresponding
letters; e.g. BB, are connected together. Short-circuiting
AA, BB or CC would result in the operation of the tem-
perature fuse. Joining DD or FF would cause the
smoothing resistor to over-heat, but if suitably located
no harm would result. It is quite practicable to choose
the wattage of the anode coupling resistor so that
joining GG does no harm. Short-circuiting HH has
little effect on the current distribution.

starting from cold or in the h.t. circuit when swiich-
ing on again soon alter switching off whilst an in-
directly heated valve rectifier is still hot) will often
present problems. It is seldom possible to secure full
protection with one fuse; the heater and h t. circuits
have to be treated separately. long time-lag fuse
is necessary in the heater circuit and this may be used
as a main input fuse as it can often be chosen to deal
with short-circuits in the rectifier or reservoir capaci-
tor. Breakdowns in the smoothing capacitors are,
however, unlikely to cause a sufficient increase in
the current to cause the main fuse to blow, owing
to the limiting effect of the smoothing chokes or
resistors. A sub-fuse should therefore be used which
carries only the h.t. current ; as this can be connected
in series with the choke or resistor, surges are, by
the nature of the smoothing circuit, avoided and plain
fuses are usually satisfactory

As in isolated receivers, the feed resistors of anode
and screen circuits are best dealt with by choosing
wattage ratings which will withstand the full h.t.
without risk of catching fire, or, alternatively, posi-
tioning them so that there is no danger of adjacent
components such as waxed coils or capacitors becom-
ing overheated.

Television.—Although the foregoing paragraphs
refer primarily to sound receivers, the principles are
directly applicable to television sets. The guarding
of live parts to prevent shock, for example, follows
the same technique as for radio equipment. At first
sight it might have been expected that more stringent
precautions would have been required owing to the
existence within the receiver of voltages up to r12kV
or more. When it was the standard practice to ob-
tain e.h.t. from a winding on the 50-c/s transformer
through a rectifier these fears would have been justi-
fied, not only because of the relatively high current

10
FREQUENCY CHANGER
GRID

LIVE CHASSIS

Fig. 3. The aerial cir-
cuit of a non-isolated

TEMP. FUSE

FEED RESISTORS
TO EARLY STAGES

receiver. During a
fault test many wafer-
type switches would
have to be short-
circuited because their
clearances are less
than those specified.
This involves block-
ing capacitances in
aerial and earth con-
nections. A leak
should be provided
from aerial to earth to
drain away static
charges which may
accumulate,

Bl
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which could be drawn from these supplies but also
on account of the large smoothing capacitors which
could remain charged after the set had been switched
off unless discharge resistors were fitted. Now, how-
ever, fly-back systeins of obtaining the accelerating
voltage for the c.r.t. are very frequently used and
neither of these considerations applies; it is very un-
likely that a dangerous shock could be obtained by
tounching the e.h.t. supply when a set is working.

Iixternal connections to a television receiver are
usually confined to the aerial feeder so that iscla-
tion difficultics, even on a ‘‘live-chassis™ set are
not troublesome. The feeder cable itsell is usually
covered by a layer of PVC or similar material, so
giving an additional measure of protection should the
isolation fail within the receiver.

Fire risks, on the other hand, require more atten-
tion—not only are there about three times as many
stages to give trouble, but also the technique is less
wall established and breakdowns of insulation are
consequently more likely to occur. The line scan
circuits, for instance, often develop several kilovolts,
apart from any step-up winding on the transformer
for the specific purpose of obtaining e.h.t. supplies.
The necessity for low values ol self-capacitance in
the line scan windings restricts the designer to small
physical dimensions and increases the difficulties of
insulating the coils adequately. The use of better
materials and newer methods is overcoming these
weaknesses, but there are potentialities for trouble in
this part of the receiver.

\Vhen a mains transformer is used the temperature

NERVE

’[‘HERE are so manyv striking resemblances nowa
days between clectronic devices and the human
body that it has become fashionable {or medical men
and engincers to look for analogies in each other's
work as a means to the better understanding of their
own. Neurologists in particular are tending to regard
the nervous system, which conveys information ahont
the body, as a vast communications network, and are
hoping that the knowledge of communications en
gineers will prove valuable in studying the complex
‘circuitry " of this network on a more scientific
basis.

This method of approach was perhaps influenced
by the fact that information is actually conveyed
along the nerve fibres of the body by electrical im-
pulses. Furthermore, these impulses are transmitted
by sensory organs, such as the eyes and ears, and
received bv motor organs, such as muscles and
glands, all of which have obvious electrical counter
parts.  The complex groups of nerve cells or ganglia
existing in the spinal cord and brain can similarly
be compared with telephone exchanges or the
“brains’* of electronic control devices.

Analogies of this sort, however, cannot be taken
too far, as there are some important differences to
be considered. For instance, the impulses are not
conducted along the nerves as they would be along
wires, but move comparatively slowly (about 8o-100
metres per sec) as a kind of ** travelling breakdown
of the polarizing voitage that exists between the inner

6

fuse can be used to deal with many of the possible
breakdowns in electrolytic capacitors and rectifiers.
The older technique of obtaining e.h.i. from a wind.
ing on the transformer was apt to present difficulties
in arranging the temperature fuse because a winding
of this kind had necessarily to be well insulated elec-
trically. As good electrical insulators are practically
always good thermal insulators it was difficult to
avoid overheating of the e.h.t. coil before the heat
was conducted to the temperature fuse. The fly-back
technique has eased matters here as well as on the
shock side. H.T. line fuses are commonly fitted to
deal with failures of compgaents in the circuits fed
from subsidiary smoothing filters where the effect on
the main h.t. current would be small. As in radio
receivers, careful placing of feed resistors liable to
overheat if short-circuits develop in valves or tuned
windings is essential to avoid the rapid spread of
flames. The use of PVC-covered connecting wire is
another important contribution, as this material does
not continue to burn of its own accord, whereas
rubber coverings form easy channels whereby fire
may spread from one part of a set to another.

Conclusion.——The recognition that we cannot hope
to ensure in an apparatus as complex as a radio or
{elevision receiver that no component ensuring free-
dom from shock or fire risks will ever fail, is bound
1o lead to an improved standard. Protective devices
are being developed in various quarters to implement
the proposals that every set should be able to deal
safely with failures of insulation in components such
as electrolytic capacitors, valves and switches.

COMMUNICATIONS

core and outer sheath of a nerve fibre. Furthermore,
since the process of breakdown and restoration takes
time to complete, there is a limit to the rate at which
the impulses can be transmitted and the nerves do,
in fact, ““cut-off’ like a filter at a repetition rate
of about 500 per sccond. This latter point was raised
al an informal discussion on ‘‘ The Nervous System
as a Communication Network,”” held at the I.E.E.
on zoth November, 1950, when one of the speakers
asked how was it possible, in these circumstances, for
us to hear frequencies up to about 15ke/s. In
reply, the lecturer (Dr. J. A. V. Bates) said that the
frequency discrimination of hearing was not done in
the nervous system at all but in the inver ear. This
had a resonant structure which responded at differ-
ent points corresponding to different frequencies, and
since the endings of the auditory nerve fibres were
spatially distributed over this structure they could
identify the frequencies by their position and convey
the result to the brain. The actual repetition rate
of the impulses along a nerve was merely a measure
of the intensity of the stimulus, in this case sound.
Discrimination by position occurs in a similar way
in the other sense organs, the spatial distribution of
nerve fibres being repeated at the far end of the
“line”’ by a corresponding distribution on the brain
itself. To carry the information in this fashion, a
large number of individual channels are required,
and in the optic nerve of the human eye, for example,
there are something like a million separate fibres.
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Principles of Design and Construc-

tional Details of o High-frequency
Magnetron

Unit
Field Magnet

Malking Use of a

By P. L. TAYLOR, ma

HE unit to be described has given excellent

results and is comparatively simple to make.

The Dasis of the design is a Government-
surplus magnetron magnet ; but these vary in dimen-
sions, gap widths and flux densities, and to enable
the home constructor to modify the design to suit
anv particular magnet, some clementary theory is
given which will serve as a guide to the orders of
magnitude of the quantities involved and to the effect
of changes in the design on the final results.

It is well known! that when a sound is propagated
throngh air the air particles, normally at rest, are
set in vibration longitudinally, i.e., along the direction
of propagation. This movement of the particles
gives rise to the variation of air pressure, above and
below atmospheric, that constitutes the sound wave.
At a particular point in the medium, whenever the
particles are moving forward (in the same direction
as the sound) the pressure is above atmospheric,
and when they move backwards the pressure is
below atmospheric. It can be shown that, if p
is the pressure excess and v the particle velocity (not
the velocity of the sound wave) the ratio p/v is a
constant determined by the characteristics of the

medium. This constant is known as the unit area
CURRENT [
]
|
\ !
THICKNESS T — 7 LENGTH @
MAGNETIC FIELD ‘
(FLUX DENSITY B)
. O 'qfc
~ "707 (2%
\ BREADTH & Oy
o=
Fig: 1. Relevant dimensions of ribbon in a magnetic
field.

1 See, {or exampls Acouslics,” by Alexander Wood (Rlakie and Sen
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nnpedance ol the medium, and denoted bv 7 .
\We have therelore
f 75 e . o - P (1)

For plane waves i air, if $ and v are measured
in c.g.s. units (dvnes/cm®, and cm/sec respectively
7, = 41.2 c.g.s. units.  This is only true if the waves
are plane; for diverging and converging waves the
relation between p and v i1s more complicated, but
need not be considered here.

Consider a ribbon carrying a current in a magnetic
field (Ifig. 1). It will experience a force tending to
move it in a direction at right-angles both to the
direction of the field and the direction of the current,
This movement will be communicated to the air.
and if the current is alternating the movement will
also be alternating, giving rise to the radiation of a
sound wave. But at high frequencies the inertia
of the ribbon will prevent it moving as much as it
should, and the radiated power will fall off. Obvious-
ly, for good high-frequency response as light a ril-
bon as possible is called for; but the matter is not
quite as simple as that.

Usiug the symbols giveu in Table I, we can write :

= Bal dynes .. ’a a3 A (2)
F2 = 2pab dynes 3
{the factor 2 allows for the two faces of the rlbbon ;

TABLE 1

Quantity Symbol  Unit |
Magnetic ﬂu\ densnv o B gauss l
Length of ribbon 4 cm
Breadth of ribbon b cm
Thickness of ribbon s @ em
Density of ribbon materin! e D gm /cm
Mass ot ribbon ... oo Meabie gm
Resistivity of ribbon matexw q ohm/em
Air pressure exgess o wi P dyne/em? |
Air particle velocity e /see

Displaccment of ribbon trom lest
position i Bt e

Current through ribbon ; 1 C.m.n.
| Electromagnetic torce on ribbon ¥y=Bal dyne
| Acoustie torce on ribhon wo Fae2pab dvne
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when there is a pressure excess on one side ot the
ribbon there will be a pressure deficit on the other,
so that the force on the ribbon will be twice that on
one face.) Making the assumptions that the air
particle velocity is equal to the ribbon velocity, and
that the radiated waves are plane, equation (I)
holds and substituting this in equation (3) gives
F, = 2abZ v

dx
u‘dT‘
The resultant of F, and F, wiil cause acceleration of
the ribbon, and, assuming that it moves as a whole
and has negligible stiffness at its supports, we can
write :

F,—F, =M

= 2abZ (3a)

dzx
ar (4)

Substituting equations (2) and (3a) and the mass of
the ribbon as given in Table I we get :

1Ba — 2ab2,%"  parrSr (s)
v dt dr
But the voltage V across the ribbon is given by
v aBd—X
dt
) ) dx A%
and therefore 5= Ha ] i . L -
dzx 1 dV
A B df
Substituting equations (6) n (5) gives
l1aB = 2Z ab g } gat . d}'_
T aB aB o dt
or | — \7/ aB2_ : BQT—, d_\( . 7
27,6 aB* df o |

Fortunately it is not necessary to solve this equa-
tion, which connects the voltage across the ribbon
with the current through it, i.e., represents the elec-
trical impedance hetween the ends of the ribbon due
to the fact that it is moving. This impedance is
called the ““ motional impedance’ of the ribbon.

TABLE 11
1 ampere 0.1 em.u.
1 volt 108 e.m.u.
1 ohm = 10° e.m.u. |
1 farad = 10-Y e.m.u.
1 henry = 10% e.m.u. !

Fig. 2. (a) Equivalent circuit of motional impedance
of ribbon, and (b) with the addition of R,, the d.c.
resistance.

We may find it by comparing equation (7) with the
equation of current and voltage in the circuit of
Fig. 2(a).
I A% e dv 8
= e ae .. . a )
Equations (7) and (8) are of exactly the same form,
so the motional impedance is evidently a resistance
and capacitance in parallel, where §

aB*
R - e.m.u
2L
) pbr
C =—— emu.
alB3?

These electromagnetic units must be converted to
practical units (Table II) and we get:

aB: . s o]

e = 110 8 “s .

220" (©)

w

Ry ==

pbT

aB?
But Tig. 2(a) does not represent fully a practical
ribbon ; for the voltage V in equations (7) and (8)
is the back e.m.f. produced by the motion of the
ribbon which in the practical case is much less than
the em.f. applied to the ribbon by a generator.
The ditference is due to the voltage drop in the normal
electrical resistance of the ribbon (and strictly speak-
ing also in the inductance of the ribbon and the leads
to it : but for the moment we may ignore this). The
equivalent circuit of a practical ribbon 1s therefore
Fig. 2(b) where R,, the d.c. resistance of the ribbon,
is given by

X 10° farads (10)

= o
R;=-— ohms
br

(11)

From this figure we can see that when an alternating
voltage is applied part of the energy is absorbed
uselessly by R, and part is radiated as sound ; this
radiated energy is represented by that absorbed in
the ‘‘ radiation resistance’ R. As the frequency
increases the radiation is decreased bv the effect
of the mass of the ribbon, represented by the shunting
of R by a capacitance C.

Two considerations enter into the design of a nb-
bon loudspeaker : first, the efficiency, i.e., the fraction
of the total energy supplied to the ribbon that is
actually converted to sound, and second the {re-
quency response.

Fig. 2(b) shows that, at a low frequency where the
etfect ol C may be neglected, the efficiency » is given
by

R
= — 2
R T R, (r2)

and the radiated power will fall by 3db at a frequency
at which the voltage across R falls by 3db. This
is determined by the time-constant T of the circuit
which, assuming it to be fed from a low-impedance
source, is the product of C and the parallel combina-
tion of Rand R, i.e,

RR,
R + R,
and the radiated power will fall by 3db at a frequency
given bv

7

T=C (13)

1
oS o o v > - (14)
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[t 15 ditficult to see immediately from the fore-
going equations which are the most impertant
variables to be fixed at the outset in attempting a
design, as T and 5 are obviously closely related, and
changing one byv altering the design will affect the
other. We may therefore introduce the idea of a
" figure of merit ”’ given by the fraction »/T, which
must be as large as possible since we require 5 to
be large and T small. From equations (12} and
(13),

7 I B2

T CR, po
which makes the problem look much simpler, as all
the dimensions ot the ribbon have disappeared.
This equation shows that only two quantities are
prerequisites of a good design : the tlux-density and
the material ol which the ribbon is made. B must
be as high as possible, and even a small improvement
is worth striving for as the figure of merit is proper-
tional to the square of B. Tt is interesting that it is
not p and o separately that are important, but their

TABLE III
Density p | Resistivity o [
Metal (gm/em?,) (ohm/em.) po
Magnesium 1.74 435210 6 757x10¢
Aluninium 2.7 3.21 . 8.67 .,
Copper 8.93 1.78 1585 ,,
Silver 10.5 166, 174
Zine 7.1 L6l = 43.2 -
‘ Gold 19.32 2420 ) 46.8
Tin 7.29 1.3 » 82.5
TABLE IV
B 12,500 gauss R 7.6 1073 ghm |
17 1.5 inches C 3.3x 1073 farad
{6 0.375 inch 7 0.31
T 0.0003 inch 4t 1.7:71075 sec
Ry 17 %1073 ohm f_gan 9.3 kefs |

WIRELESS WORLD, JANUARY 1951

product.  Lable Il gives the values of po [or various
metals ; magnesium seems an obvious choice with
alumimum a close second. In practice aluminium
is used as it does not tarnish and is readily obtainable
in the form of foil.

Having obtained as high a value of /T as possible,
design procedure is then to choose the ribbon thick-
ness so that » ts about the same as that of the main
loudspeaker with which the unit is to be used;
this in turn fixes T and the frequencyv response.
As an example, the figures in Table IV applv to the
aluminium ribbon used in this design. It is interest
ing also to calculate the results that theoretically
could be achieved using the best magnet materials
that are at present commercially available, and a
thinner aluminium ribbon. Assuming B = 15,000
gauss, 7 = 0.2, we find that f~3db = 20.6 ke¢/s and
T = 0.0001I2 in.

Horns.—The fundamental assumption was made
above that the ribbon would be radiating plane waves
so that we could equate the ribbon velocity and the
acoustic pressure with Z, (equation (r)). But

u

Fig. 3. Illustrating the development of an exponential

horn.

Component parts of ribbon loudspeaker before assembly
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{or a ribbon 1n {ree air this assumption is by no means
justified, and in practice horn loading is generalty
considered necessary. To quote from p. 120 of the
reference given earlier “ The primary purpose (of
a horn) is to load the diaphragm at the narrow end
by increasing the pressure against which it has to
work and to deliver the energy it receives to the
atmosphere over an area sufficiently large to avoid
reflection back into the horn with consequent sta-
tionary vibration and resonance.” In other words,
a horn is a device for matching the diaphragm (in
this case the ribbon) into the air aud so ensuring
efficient radiation.

The usual form of a horn is ** exponential » (Fig.
3) in which the area S, at a distance x from the small
end {the throat) 1s related to the throat area S by
the equation

S = Selte - (14)
In designing the horn t\\o decmons have to be made ;
ihe value of m (i.e., the rate of flare) and the total

length of the horn.
It can be shown that an expounential horn only

T

-Details of ribbon mounting and horn supports.

Fig. 4.
expanded

(a) expanded section at Y-Y, and (b) partly
section at X-X.

A B\
P
7
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/’//’ i ‘\\\\\
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(a)

RUBBER
-~ WASHER

(b)

behaves as required above a critical frequency f,
which is determined by m ; in fact,

47f,

wm o= (15)

where ¢ is the velocity of sound (13,500 inches per
second, since we shall be working in inches for the
horn dimensions). Below this critical frequency no
radiation occurs, and the less rapid is the flare
(i.c., the lower is m) the lower the critical frequency.
But the ribbon unit must not be allowed to work at
too low a frequency, even if space for a large horn
can be found, as the thin ribbon is easily overdriven.
Most of the power in music and speech lies below a
frequency of about 1,000 c/s so it is wise to arrange
by means of a crossover network that a normal mov-
ing-coil loudspeaker which is reasonably satisfactory
up to this frequency handles the range up to, say,
2,000 ¢/s and the ribbon unit the higher frequencies.
The horn can then be designed for a critical frequency
of 1,000 ¢/s (giving an m of 0.93 per inch) which ensures
that the lowest frequency it has to handle (2,000
c/s) is well within its working range. At the same
time, the flare is not so rapid as to lead to practical
difficulties in cutting and bending to the right shape
the horn material, and yet the horn is reasonably
small.

The length of the horn is determined by considera-
tions of the dimensions of the mouth. As pointed
out above, these dimensions must be ‘‘ sufficiently
large to avoid reflections back into the horn . . . "
within reason the larger the mouth of the horn the
better. A practical criterion is that the sides of the
mouth should be about one wavelength at the lowest
frequency. For the figures given above this is about
12in., leading to a horn about 6in. long.

It 1s not essential that the horn should be of the
same cross-sectional proportions all the way along;
starting from a long narrow ribbon this would give
a horn of an awkward shape. Instead, the rates of

flare m, and 1, of the @, and b, dimensions may be
different ; but
m red
e a '
o7 azb, = a b
abe('lna_}_ mh\.r_- Se””
and therefore i ay,— m. In the present design
m = 0.0 giving a mouth area of about 50 square

inches with a length of 5 inches. The a, dimension
expands from 1.5 inches to 8 inches in this length,
s0 that m,=— 0.335 and therefore m,= 0.565.

Practical Details

Construction.—The  magnet used  originallv
produced a field of 9,700 gauss across a {in gap be-
tween poles 1in by 1}in; this was increased to
12,500 gauss by fitting pole-pieces 1iin by {in by {in
of mild steel strip. DMild steel fillets were fitted
where the pole-pieces project beyond the original
poles to even the field distribution.

It is obvious that a powerful magnet is necessary
to produce the required flux density in such a large
volume, together with the inevitable stray field.
Watches and ferrous tools must be kept well away
from it, and all assembly work should be done away
from the normal work-bench where iron filings might
enter the gap. The keeper should not be removed and
veplaced more often than is necessarv.

The ribbon and horn supports (Fig. 4) are made
of synthetic-resin bonded paper board (* Paxolin,”
“Tufnol,” etc.). Five pieces (two A, two B and
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one C) of the appropriate thicknesses are cut approx
imately to the right dimensions and the bolt-holes
E carefully drilled. They are then bolted together
and filed to size, and the bottom holes slotted as the
magnet somewhat obscures them and the bolts have
to be put in sideways. The pieces A are filed out to
fit snugly over the poles and fillets, with the inner
faces flush with the faces of the poles. Pieces B
have r1jin by {in holes for the extra pole-pieces,
and are filed towards the edges to the contour of
the horn. The centre piece is cut into {our pieces
C, shaped to the other horn section, allowing room
for the ribbon clamps D. These are pairs of aluminium
blocks of §in square cross-section ; one block of each
pair is screwed to one of the pieces I3 and extends to
form a terminal post. The butting faces of these
blocks are smoothed down on emerv cloth on a
tiat surface, to ensure good contact to the ribbon.

The ribbon was obtained from a tubular paper
capacitor—some search was necessary before one
containing thin enough material was found ! Once
obtained this is cut to the correct width, but consid
erably longer than the final length, before removing
the last layer of paper. After washing in carbon
tetrachloride to remove grease, it is smoothed out on
a sheet of clean glass. (Theribbon hasa tendency to
curl up, and fixing a piece of transparent sticky tape
to cach end greatly facilitates handling.) It is
corrugated slightly by winding turns of 16 s.w.g
enamelled wire on a flat former, and pressing the
ribbon on to the turns with a finger.

The two horns are made of about 26 s.w.g. tinplate,
to the calculated dimensions, allowing for the fact
that the initial part of the horn is formed by parts
Band Cof the ribbon supports.  (Of course, the shapes
to which the tinplate has to be cut are not the same
as the axial cross-sections of the horns ; the method ot
developing the required shapes is shown in Fig. 5.)
After bending and soldering along the corners the
small ends are soldered to channel pieces FF in which
appropriate rectangular holes have been cut. The
sides of the channels are slotted to pass under the
bolts in the main structure.

Assembly.—This is quite straightforward. Al
the parts of the main structure are assembled on the
magnet, with the exception of the smaller clamping
blocks and the shaped pieces C covering them. The
magnet is then laid on its side and the two bolts
which are now underneath temporarily inserted.
The ribbon is placed in position and held by the
adhesive tape on its ends while the small clamps are
screwed down ; excess ribbon can then be torn off.
The remaining picces C are inserted and one of the
horns bolted in place, after which the other bolts
can be loosened and the second horn fixed. Rubber
washers cut from a car-tyre inner tube are placed
between the horns and the main structure. Only
brass nuts and screws should be used throughout.

General.—Since the ribbon impedance is so
low the leads to the matching transformer must be
stout and twisted together to reduce inductance, but
should not be less than a foot long to allow the
transformer to be mounted well away from the mag-
aet. Also, the transformer secondary must have a
low resistance and leakage inductance. As a guide,
a transformer to match the above unit into 15 ohms
was wound as follows:

Core: square stack of Mumetal laminations
(Pattern 178, Magnetic and Electrical Alloys).

WIRELESS WORLD. [ANUARY 1951

EXTERNAL HORN
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Fig. 5. Method of marking out sides of horn for
cutting from flat sheet.

Fig. 6.
curves.

Calculated and measured frequency response

. CALCULATED
1. FROM THEORY °

CALCULATED FAOM
MEASURED IMPEDANCE

FREQUENCY (c¢/fs)

OUTPUT RELATIVE TO MAXIMUM (db)

Primary : | lavers of 10 turns each of double

20 s.w.g.
Secondary : 1 turn of 1in wide copper strip between
each primary layer (total 3 turns).

The cross-over network can be designed using
basic formulae® or more simply from abacs® and should
be based on a frequency of 2,00c c¢/s.

Results

Impedance Measurements.-——Measurement by a
bridge method showed that for all frequencies above
about 3,000 c/s the impedance of the unit was substant-
ally that of Fig. 2(b) with the addition of an induc-
tance L in series with R, where L = 6.9 X 10~7 henrys,
R 2.7 X 1072 0hms, R = 6.6 X 10-3ohms, C =
3.4 X 10-% farads. Below 3,000 c¢/s the horn is

* F. E. Terman, * Radio Engineers Handbook,” p. 249. (McGraw-Hill
Beatty and Sowerby. ‘‘Radio Data Charts” p. 81. (lliffe and Sons).
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operating near its cut-off frequency, the etfect of
which is that Z,, is not entirely a real quantity and the
impedance of the ribbon differs from that given above.
But above this frequency the agreement of the figures
for R and C with theory is good. The importance
of short leads is evident from R,, and L also becomes
important at the higher frequencies.

e, Frequency Response—Three curves are plotted
in Fig. 6; one {rom the simple calculated impe-
dance of Fig. 2(b), one from the measured
impedance, and one measured with a calibrated
microphone. The latter shows well the effect of
the horn. It is not extended above 12,500 c/s as
the microphone was not calibrated above this fre-
quency, but aural impressions indicate that the re-
sponse continues to fall smoothly without either
peaks or a sharp cut-oft. The curve for the measured
impedance is somewhat misleading ; strictly, it does
not apply below 3,000 c/s but should fall rapidly.
Allowing for this, and raising the general level of
the curve so that its highest point is at 0 db, it
would show closer agreement with the measured
response. Otherwise the correlation between the
curves is reasonable considering the experimental
errors and the various assumptions made. It may
therefore be concluded (a) that it is important to
design the horn for a cut-oft frequency at least an
octave below the cross-over frequency, and (b)
provided values of B and r as given by the simple
theory are used, good results may be expected.
In calculating r from B and 5 a value for 5 of about
0.2 should be used. In a practical unit the resis-
tance of leads and of the connection to the ribbon
itself lower the efficiency to something more nearly
approaching that of a normal i2in moving-coil
unit. Iiven so, it mayv be necessary to pad down
the ribbon unit to match the other as has proved the
case with the writer’s combination ; particularly as
it may not be possible in practice to obtain thin
enough ribbon.

Aural Impressions.--The improvement in high-
frequency response with the ribbon unit over the
writer's 12in speaker (itself considered to be good)
is most marked, and has been commented on by a
number of people, both technical and non-technical,
musical and non-musical. Results compare very
favourably with two comimercial units which the
writer has heard.

PROFESSIONAL SOUND RECORDING
IN his Presidential Address at the Royal Society of

Arts to the Association of Professional Recording
Studios on December 5th last, the Earl of Harewood
spoke of the value of direct recording to musicians
as a medium for self-criticism, and of his own experi-
ences with recording apparatus. The craft of pro-
ducing good recordings was one which had to be
learnt, and one essential was that the mechanism of
recording should not obtrude on the performer’s
preoccupation with his art. Having spent large sums
on initial training for his carcer as a musician, he
would not begrudge the few pounds necessary to
secure a record of his progress under the comfortable
conditions of a professional recording studio. In
America recording was now accepted as a routine part
of orchestral rehearsals; there was ample scope for the
expansion of professional recording activities in this
direction in this country.

C. E. Watts (President of the British Sound Re-
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cording Association) followed with a demonstration
of recent progress in disc recording in which he played
some remarkably fine piano recordings, made with no
restriction on lateral’ -acceleration of the groove.
Unfortunately the lifé of such records was limited to
about a dozen playings, even with modern lightweight
pickups.

The future of commercial broadcasting was the
topic chosen for the address by the Vice-President of
the Association, Derek Faraday. After drawing a
careful distinction between ‘‘commercial’”’ and
‘““sponsored”’ types of programme structure, he
showed, with examples from recent B.B.C. features,
how a sponsored system might be introduced without
any obvious change in the character of B.B.C. pro-
grammes as at present constituted. Such a change
would open up a wide field for independent profes-
sional recording studios.

Particulars of the Association of Professional
Recording Studios, and the services offered to
members are obtainable from the General Secretary,
M. K. Howells, 14, Wynchgate, Harrow Weald,
Middlesex.

MANUFACTURERS’ LITERATURE

Schools Radio equipment brieily described in leaflets
from Audix B.B., Ltd., Hockerill Works, Bishop’s Stort-
ford, Herts.

Car Radios made by Ekco; short specifications for the
complete range of models from E. K. Cole, Ltd., Ekco
Works, Southend-on-Sea, Issex.

Components and accessories in a catalogue from A. F.
Bulgin & Co., Ltd., Bye Pass Road, Barking, Essex.

Radiogramophone, Model FG50 described briefly in a
specification from Kolster-Brandes, Ltd., Footscray,
Sidcup, Kent.

Batteries for all purposes, including accumulators,
catalogued in a booklet trom Pertrix (tolsun Batteries,
Ltd.), 137, Victoria Street, London, S.W.1.

Loudspeakers and accessorics catalogued in an illus-
trated brochure trom Wharfedale Wireless \Works, Brad-
ford Road, Idle, Bradford, Yorks.

Relays for various applications described in leaflets
from Londex, Ltd., Anerley Works, 207, Ancrley Road,
London, S.I.zo.

Valve Data and price list of Osram valves {rom The
General Electric Co., Ltd., Magnet House, Kingsway,
T.ondon, W.C.2.

Sound Level Meter, type 1400 portable instrument
described in a leaflet from Dawe Inhstruments, Ltd., 130,
Uxbridge Road, Hanwell, London, W.7.

‘“ Always in the Picture,”” an illustrated booklet
describing the television activities ot Pye, Ltd., of
Cambridge.

Geiger-Muller and Cathode-Ray tubes; data shects and
a price list from 2oth Century Electronics, Ltd., Dunbar
Street, West Norwood, London, S.E.27.

Multi-way Connectors by Kabi described in a leaflet
from Precision Components (Barnet), Ltd., 13, Byng
Road, Barnet, Herts.

Catalogue of radio and electronic equipment from
Holiday and Hemmerdinger, Ltd., 74-78, Hardman
Street, Deansgate, Manchester, 3.

Output Transformer complying with the ° William-
son’’ specification in a technical data sheet {rom
Partridge Transformers, Ltd., Roebuck Road, Tolworth,
Surrey.

Long-playing Turntable, an attachment for converting
normal radiograms, described in a leaflet from Chancery
Precision Instrument Service, Ltd., 64, George Street,
London, W.r1.

Sound Equipment ; numerous applications covered in
an illustrated brochure from G.E.C., Magnet House,
Kingsway, W.C.2.
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Fig. 1. Details of the tem-
) ) . porary vision aerial used at

the London television station
while the permanent system
was beiny overhauled

after nearly 14 years in service the Alexandra

Palace vision aerial and feeder system was in
need of an overhaul. This could not be done con-
veniently or thorcughly in the intervals between
transmissions, and so it was decided to erect a tem-
porary aerial in order to free the original installation
completely. Accordingly, after two months’ experi-
mental work a simple form of folded dipole aerial was
designed, constructed and erected on the top of the
Alexandra Palace mast, and the service was trans-
ferred to it on 16th October for a period of six weeks,
during which the main feeder was overhauled.

DURING last summer it became apparent that
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l'olded Dipole of Unusual

London Television Station

By F. D. BOLT. BSc. AMLEE. (Eng. Div., B.B.C)

When conductors of equal size are used in a folded
dipole (the usual arrangement) the impedance at the
centre of the driven element is approximately four
times that of a single straight half-wave aerial,
namely 300ohms. By using conductors that are un-
equal a useful range of impedances can be achieved,
and this can be extended by arranging one element
so that it partly shields the cther. Bandwidth is
dependent on the effective diameter/length ratio of
the whole aerial, and for a folded dipole it is greatly
improved by the inherent reactance correction.*

Recent advances in the manulacture of v.h f. cables
have resulted in the production of a cahle which will
carry nearly 5 kW at 45Mc /s with an attenuation of
o.2db per 100ft. The velocity factor of the cable
i1s 0.9. The mean power output of the Alexandra
Palace vision transmitter during the transmission of
an average picture is about 7.5kW, the peak white
power being 17 kW. The temporary aerial was de-
signed to be centre fed by two cables arranged as a
“binocular pair,”” the feed point impedance being
made equal to the characteristic impedance (2 x 84
ohms) of the pair in order to avoid the mechanical
difficulty of inserting matching devices

Construction

A central element of aluminium scaffold tubing sur-
rounded by three driven elements was used to give a
driving point resistance of 168 ohms at 45Mc/s de-
viating by not more than +10 per cent between 42
and 48 Mc/s. The variation of parallel reactance
increases the impedance variation to +20 per cent
over this frequency band. Control of the resistance
value is obtained ecither by changing the number
(coarse control) or the diameter (fine control) of the
driven elements. The reactance can be varied by
auxiliary connections between inner and outers near
the ends of the dipole, but no improvement results
from such a connection because the inherent parallel
stub formed by the two elements is shorter than the
optimum length. Fig. 1 gives the dimensions
finally adopted, and Fig. 2 shows the aerial as it was
set up during the testing period.

The vision transmitter output at Alexandra Palace
is arranged for driving into a 50-ohm co-axial feeder.
At some point the two 84-ohm cables had to be joined
to work in parallel by making one a halt wavelength
longer than the other. Technically this would best
be done close to the aerial in order to avoid differen-

R.C.A. Review, Vol. 4, p. 168, October 1939.
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Fig. 2. The tem-
porary aerial set up
far testing.

Fig. 3. This view of the
temporary aerial gives
some idea of the general
arrangement and the
manner in which the
two binocular feeders
are joined in.

tial phase changes along the 4oo-fcot route due to
imperfections in the cable characteristics, but
mechanically it is far easier to accommodate the extra
half wavelength at the transmitter end. In actual
fact the cables were so little dissimilar that the
mechanically easier way was adopted after trials of
both. -

Fest transmissions produced pictures which were
almost as good as those from the original aerial, the
field strength over an aic from southwest through
south to east being within a few per cent of that of
the usual service. In the north to east direction the
field strength was slightlv below normal, owing to
the effect of the vertical feeders. Elsewhere it closely
approached that of the original system and when the
aerial first came into temporary service the change-
over was hardly noticed in most areas. The centre
of the temporary aerial was some 3o ft higher than
the old.

Aerial Improvisations

A good deal of improvisation was exercised in the
construction of the aerial in order to expedite the
job. Scaffold tubing and clamps were used where
possible and aluminium saucepan blanks were found
to be ideal for end fittings and centre connections.
The only erection dificulty was in connecting the
v.h.f. cables to the aerial after it had been mounted
on the pole as it was not convenient to assemble them
before the aerial was erected.

The two catles were hauled up the mast with little
trouble and cleated to a steelwire rope.

Fig. 3is a close-up view of the aerial when mounted
on its pole {not shown) and seen also is the circular
aluminium plate to which the feedugs and stand-off
insulators are secured.
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AMPLIFIERS FOR
DISC RECORDING

Lecture-Demonstration at the B.S.R.A.

SOME useful criteria for the specification of ampli-

fiers for high-quality recording were given by
H. D. McD. Ellis, M.A., M.ILE.E., at a meeting of
the British Sound Recording Association in London
on November 24th last.

The frequency response of B.B.C. recording ampli-
fiers was 50 to 10,000 ¢ /s + 1 db with a gradual rather
than a sharp cut-off. Transformers were the limiting
factor and the economic upper limit of 10kc/s was
dictated by the characteristics of *“ music *’ land lines.
Any reduction of frequency response should be made
at both ends of the scale; the product of high and low
frequency limits should approximate to 500,000 with
a centre in the region of 700 to 8ooc/s. Distortion
was best assessed by calculating the r.m.s. sum of
harmonics in per cent, with each (nth) harmonic
weighted by multiplying by #*/4. On this basis a
figure of 5 might well represent the borderline
between high and medium quality.

High-quality transducers (microphones and cutter
heads) werc usually insensitive and overall power
gains of the order of 120db were necessary. At this
level of amplification, noise was a major problem with
Johnson thermal noise as the limiting factor. In
general, hum level up to 6 db worse than Johnson
noise could be tolerated; hand-picked valves were
necessary to ensure adequate freedom from
microphony.

The output required for disc recording was con-
siderable—of the order of 100 VA in the B.B.C. Type
D equipment. Cutter heads with high inductance
presented matching difficulties and called for low
voltage and high current at low frequencies, high
voltage and low current at high frequencies. It was
better to express the output in volt-amperes rather
than in watts.

After discussing the limitations of feedback, Mr.
Ellis went on to show how it could be applied with
advantage to include distortions in the recording
cutter head In the B.B.C. Type B head a second
coil moniters the rate of change of flux in the mag-
netic circuit and provides a voltage which is fed back
to an intermediate stage of the amplifier to com-
pensate for distortion of the flux waveform. This
gives a close approximation to the ideal of feedback
controlled by the actual motion of the cutter point.

Volume compression was necessary in order to
reduce actual sound level changes to the range of
45 db, which could be accommodated in disc record-
ing. Manual control by a skilled operator was prefer-
able to automatic compression, since some distortion
was inherent in the non-linear characteristic required
for instantaneous control. The virtue of manual
control was intelligent anticipation, but some safe-
guard for carelessness was necessary, and in the
amplifier used in the Type D equipment an auxiliary
circuit, biased to cut-off at normal operating levels,
was arranged to provide automatic overload preven-
tion for excessive peaks.

After a general description of a typical B.B.C.
recording channel, Mr. Ellis gave a demonstration of
some high-quality piano recording, and showed the
merits of the latest type of volume indicating meter.
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WORLD OF WIRELENS

Beveridge Report ¢+ New Governors + European Broadcasting

Problems +

Broadcasting Inquiry

’I‘HE last meeting of the Broad-
casting Committee, which was
appointed in 1949 to consider, under
the chairmanship of Lord Beveridge,
the constitution and control of the
United Kingdom broadcasting ser-
vice, was held on December 15th
for the signing of the report. It is
understood that this report, which
will summarize the oral and written
evidence obtained from a consider-
able number of witnesses and give
the findings of the eleven members,
will be presented to the Government
soon after the Christinas recess.

B.B.C. Governors

WO new Governors of the B.B.C.
have been appointed—I. A. R.
Stedeford, who was a member of
the Beveridge Broadcasting Com-
mittee and was previously a member
of the Television Advisory Commit-
tee, and Francis Williams, who,
during the war, was Controller of
News and Censorship at the Minis-
try of Information. Their term of
otfice is for one vear only,; the
B.B.C. Charter ends on December
31st, 1951.  Their appointment
brings the number on the Board of
Governors, which controls B.B.C.
policy, up to eight.
Lord Tedder, whc was appointed
a Governor last year, has been made
vice-chairman of the Board in suc-
cession to the Dowager Marchioness
of Reading, whose term of office has
ended.

1.F. Problems

THE problem of the choice of
intermediate frequencies for
superhets, created by the introduc-
tion of the Copenhagen Plan, which
was dealt with by G. H. Russell in
our September, 1949, issue, has been
tackled by the Technical Centre of
the European Broadcasting Union
(U.E.R)).

In the November issue of the
U.E.R. Bulletin in which there is
an article on the subject, it is stated
that the members of the Union are,
so to speak, ‘‘manufacturers and
suppliers ** of modulated waves, and
as such they need not, in principle,
concern themselves with what their
*“ customers "’ chose ultimately to do
with their products. If, on the
other hand, it can be shown that a
judicious arrangement of broadcast-
ing stations in Europe results in
reception with a minimum of
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B.B.C. Television Policy +

" whistles,”” then it is considered by
the Union that its members should
not dissociate themselves entirely
from the problem.

With a view to undertaking a
closer study of the problem the Union
has sent a questionnaire to associa-
tions representative of receiver manu-
facturers in Belgium, France, Italy,
Switzerland and to B.R.EM.A. 1n
this country.

Italian F.M.

LIKE Germany, where in each of
the three \Western Zones there
has been established a {.m. network
to alleviate the congestion in the
medium-wave band, the Italian
broadcasting service (Radio Audi-
zioni Italiano) has introduced a
chain of eight f.m. stations to
radiate the country’s Third Pro-
gramme. To meet the needs of
those outside the service areas of the
eight transmitters the programme
is also being radiated on four wave-
lengths in the short-wave band with
amplitude modulation.

The new transmitters, which
operate on frequencies ranging from
90.9 to 99.9 Mc/s, are located in
Bologna, Florence, Genoa, Milan,
Naples, Rome, Turin and Venice.

Television Progress

HEN outlining the B.B.C.’s
policy regarding television at a
recent conierence, the Director
General, Sir William Haley, quoted
figures showing the increased amount

Steel C.R. Tubes

of capital expenditure on the service
—from £74,000 in 1947-1948 to
£914,000 in the current financial
year and an estimated £1,202,000
next vear. Ile estimated that 60
per cent of the Corporation’s income
in the next three years will be de-
voted to the development of the
television service.

On the question of the inter-
national exchange of programmes, it
was learned that a television tran-
scription  service, similar to that
already existing for sound broadcast-
ing, is being introduced by the

B.B.C. to provide British® pro-
grammes  for other European

countries.

When dealing with the question
of the transmission of the Test Card
at times suitable for home construc-
tors to test their sets, it was stated
that the main difficulty is the
shortage of camera equipment and
studios, which are used for
rehearsals out of transmitting hours.
The difficulty is so acute that the
teleciné camera is not infrequently
used for the present Test Card
transmissions.

The progress report on the build-
ing of the Holme Moss transmitter
shows that at the end ot December
the mast—which, like that at Sutton
Coldfield, will incorporate a slotted
v.h.f. aerial ‘“in case a v.h.f. trans-
mitter for sound broadcasting is
installed "'—has risen to some 600ft
—it will eventually be 750ft. A
stand-by mast, 150ft high, with a
smaller aerial, is being erected in case
there is trouble with the main mast.

01
in-Furness

Ing/clon

NORTHERN TELEVISION.—The B.B.C. states that the area within which
reception of Holme Moss can be relied upon is expected to be roughly
rectangular, as indicated on this map. To show the probable overlap of
the Midland and Northern service areas some of the field-strength
contours of the Sutton Coldfield transmitter are included.
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Medium-power stand-by vision and
sound transmitters are also being
installed as a precautionary measure,
and as a further precaution, the
power supplv for the station is com-
ing from two sources. As alréady
announced, the station will receive
the ILondon transmissions from
Sutton Coldfield bv coaxial cable.

The 35-kW Marconi vision trans-
mitter will operate on 51.75Mc/s
and the 12-kW sound transmitter on
48.25 Mc/s.

The second of the converted film
studios at ILime Grove, Shepherd’s
Bush, West London, has heen
brought into use by the B.B.C. It

has a floor area ot 3,500 s4 it and 1s
equipped with four Pve Photicon
cameras. All the control gear and
ancillary equipment for the sound
and vision channels and the telecine
camera are in two adjoining rcoms
The permanent wiring from the
Apparatus and Control Rooms to the
eight camera socket outlets conveni
ently disposed around the studio has
been carried out in special cable pro
vided by B.T. Callenders’ Cables.

S(.'L.ell[,l:ﬁ(' Instruments

TH[S year’s Physical Society's
exhibition of scientific instru-
ments and apparatus—the 35th—
will occupy two buildings—the maip
building of the Royal College of
Science and the nearby Huxley
Building, South Kensington, It
opens on April 6th, when the morn-
ing session will be for members ot
the Society. and on the 7th, gth
roth and r1th for holders of adinis-
sion tickets obtainable from the
Physical Society. 1, Lowther Gar-
dens, Prince Consort Road. lLondon,
S.W.7. These tickets, supplies of
which  will be sent to learned
societies, are wvalid fer either the
morning or afterncon sessions but
not for a specitied day. The morn-
ing sessions will be from 10 a.m. to
1 p.mn and the afternoon {rom 2 to
9 p.m., with the exception ot the
7th and 1ith when the exhibition
will close at 5 p.m.

A handbook of the exhibition con-
taining full descriptions ot the exhi-
bits will be obtainable from the
Society early in March.
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Steel C.R. Tubes

'ATHODE-RAY tubes with spun-
steel conical bodies and glass
face-plates and necks are now being
manufactured by the English Elec-
tric Valve Company. [t is claimed
that the new tube is lighter but at
the same time more robust than its
all-glass counterpart, and above all,
that the design lends itself much
better to modern mass-production
techniques. The face-plate is nearly

flat, thus increasing its eflective
area.

One size only—I16 in—will be
available. The tube 1s being mar-

keted by the parent English Elec
tric Company.

The English Electric
16-in  cathode-ray
tube, with steel body
fused to glass face-
plate and neck, has
been designed for
large-scale produc-
tion.

Science Centre

OR some vears negotiations have

~ been going on for the establish-
ment of a centre in London which
would provide adequate accommo-
dation for the learned societics. In
the House of Coinmons on Novem-
her 21st the Lord President of the
Council announced that it had been
possible to overcome the remaining
obstacles for the adoption ot the
proposals originated by the Royal
Society for a British Science Centre
in London.

Provision will be made for accom-
modating in the Centre the Patent
Office and its Library, the D.S.1.R.
and other Government scientific
organizations as well as providing
new quarters for many of the lead-
ing scientific societies.

The actual site has not
announced.

been

International Acoustics

AS a result of the proposal put joi-
ward at an international acous-
tical meeting in Marseilles some
months ago, a new journal, with the
title Acustica, 1s being sponsored
jointly by the Acoustics Group of
the Physical Society in this country
and similar organizations in I'rance
and Germany.

The journal, which will cover
musical, architectural, physiological
and biological acoustics, will be
published in Switzerland in either
I'rench, German, or English with
abstracts in the other two languages.
The British representative on the
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Editorial Board is Dr. E. G. Rich-
ardson, Physics Department, King's
College, Newcastle-on-Tvne, 2.

Television Cables

OUR oft-repeated claim that the
British 4o05-line television sys-
tem, with a bandwidth of 3 Mc/s.
is the only one that is suitable for
transmission over the existing inter-
national telephone cables, was re-
iterated by a sub-committee of the
International Telephone Consulta-
{ive Committee (C.C.1.}".} ata recent
meeting in Geneva. It was empha-
sized that it would be necessary to
double the number of repeaters for
the “ European’’ 625- and Lrench
S1g-line systems.

Fast Afriean Communica-
ttons

N experimental v.h.f. beam

radiotelephone link  between
Nairobi and Nakuru which has been
in use for more than a year has
proved so successiul that the East
African Posts and Telegraphs De-
partment plan to install similar
equipment linking the major towns
in Kenya, Uganda and Tanganyika.
During this year radio equipment
will be installed linking the tele-
phone systems ol Kampala and
Jinja, Jinja and Nakuru and Tanga
andd Dar-es-Salaam. By 1952 Nairobi
will be linked with Mombasa, Mom-
basa with Tanga, and Dar-es-
Salaam with Dodoma.

A team of radio engineers is at
present carrying out a survey in the
coastal sector of East Africa, the
results of which shoukl add much
to the knowledge of v.h.f. propaga-
tion in the tropics. Both the experi-
mental gear and field survey equip-
ment—which is mounted in motor
vehicles to cnable tests to be under-
taken in any part of East Africa—
were provided by Marconi.

G.R.S.E.

HLE need to educate the public to
the fact that radio servicing is
a highly skilled job and also to
eliminate ‘‘“the dabbler and self-
styled expert’ is stressed in the
recently produced prospectus of the
Guild of Radio Service Engineers.
There are four classes of member-
ship of the Guild. the main objects
of which are to improve the status
of those engaged in the ' revair and
maintenance of radio, television and
similar electronic apparatus’’ ; they
are: (a) I'ull Member—who must be
over 21. hold an approved certiticate
or have served tor five consecutive
years as a service technician; (b)
Associate Member—who, although
over 21, has served for less than
five vears: (c) Apprentice—serving
under indenture; and (d) Improver
Membership is not open to principals
or partners of firms or to those trad-
ing upon their own account,
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Particulars of the Guild, which is
registered under the Trade Unions
Acts and has branches in Northern
Ireland, Scotland, N.E. and N.W.
England, are obtainable from the
Honorary General Secretary, H.
Hill, 2, Stevenson Street West,
Accrington, Lancs.

It may be remembered that the
G.R.S.E. is joint sponsor with the
Radio and Television Retailers’
Association of the Radio Service
Trade Register.

‘B.B.C. Appointments

ANOTHER rearrangement of exe-
cutives and departments in the
Engineering Division of the B.13.C.
is announced. A newly {ormed
group—composed of the Planning
and Installation Department and
the Designs Department—is to be
known as the Engineering Projects
Group. I'. C. McLean, who has been
Head of the Engineering Services
Group for the past 18 months,
becomes Head of the new group and
is succeeded by L. L. E. Pawley,
who was his assistant. Mr. McLean
joined the Corporation in 1936 after
11 years with Standard Telephones
and Cables and was largely respon-
sible for the erection of many of the
B.B.C. transmitters built during the
war. Mr. Pawlev has been with the
B.B.C. since 1931.

T. C. Macnamara, who had been
with the Corporation since 1923, and
who had, since 1947, been Head of
the Planning and Installation
Department, has resigned from the
Corporation (see *‘ Personalities’’)
and is succeeded by A. N. Thomas,
his assistant. Mr. Thomas joined
the Research Department of the
B.B.C. in 1926 and in 1938 became
assistant to the Superintendent Fn
gineer (Transmitters)

PERSONALITIES

T. C. Macnamara, who, as announced
above, has resigned from the B.B.C.
where he was in charge of the depart-
ment responsible {or planuing, commis-

T. C. MACNAMARA

sioning and installing all the equip-
ment used by the Corporation, has
joined Scophony-Baird as Director of
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Engineering and Production.  During
his 27 years with the B.B.C. he was
largely eoncerned with the establishing

of transmitting stations, including
Droitwich,  Alexandra  Palace and
Ottringham. tle was Secreiary to the

1943 Television Committee under the
chairmanship of Lord Sankey.

Air Comdre. B. D. Nicholas, who
has been appointed Air Officer Com-
manding No. 27 Group, R.A.F. Techni-
cal Training Command, has, since 1946,
sucecessively held the posts of Inspector
of Signals, No. go Group; Deputy
Director of Radio at the Air Ministr
and Director of Signals (Organization).

Percy Good, C.B.E., who had been
Director of the British Standards In-
stitution since 1939, died on December
2nd at the age of 70. He was appointed
Assistant Secretary of the British En-
gineering  Standards  Association—now
the B.S.I.—in 1913 and was president
of the LE.E. in 1947.

IN BRIEF

Synthetic Radio and radar equipment
is used in the training of air traffic
control officers at the Ministry of Civil
Aviation’s A.T.C. School at Hurn Air-
port, in additiou 1o normal courses on
telecommunications and radar. Com-
prehensive training on all aspects of air
traffic control is given both to new re-
cruits and established M.C A. ofticers,
and since 1948 when the school opened
479 British and 23 Overseas officers
have passed through it. Arriving at
Hum by air, Wireless World was safely
and efficientlv ““ talked down” on to
the runway by pupils who were gaining
actual operational experience of radar
in the Airport’s G.C.A. van.

Iceland’s new s5-kW transmitter at
Fidar—operating on 617 kc/s—was pro-
vided by Marconi's who supplied the
original 1-k\V installation which 1t re
places. The Iceland State Broadcast-
g Service has now placed an order
with the company for a 5-LkW trans-
mitter for a new station at Akureyri
which, under the Copenhagen DPlan,
shares the 737-ke/s channel with Spain,
Palestine and Poland. Iceland has
also ordered a 20-k\W Jong-wave trans-
mitter for erection on the same site as
the existing 100-k\W long-wave station
at Reykjavik.

S.W. Listening.—The annual short-
wave listening competitions organized
by the International Short Wave Club
will be held in February. In the first
of these, contestants have to log be-
tween LFebruary 4th and 1S8th South
and Central American and West Indian
slations operating on ¢.w. or 'phone in
the 14- and 28-Mc/s bands. In the
second contest competitors have to log,
during the four weekends in February,
short-wave broadcasting stations in the
same areas. lutrance forms and tull
details are available from 1.8.W.C,
oo, Adams Gardens Fstate, London,
R O {0

Yachtsmen among our readers mav
like to know of the introduction of the
Yachting World Diary issned for our
associated journal Yachting World by
our Publisher, priced 9s 2d, including
purchase tax. The material in the 52
pages of reference data ranges from the
International Code of Signals in full
colour to the London Underground Sys-
tem and includes the morse code and
the times of B.B.C. weather forecasts.
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INDUSTRIAL NEWS

A South African Company is
being formed jointly by ELE.LI
and H. Polliack & Co. of South Africa
and a factory is being erected in
Johannesburg for the manufacture of
gramophone records. It is understood
that it is intended at a later stage to
extend the factery to include the manu-
tacture of other £ .M.I. consumer goods,
including broadcast receivers and radio-
gramophones.

U.N. Television.—Tenders for tele-
vision  equipment, presumably  to
American standards, called for by the
United XNations Headquarters, Lake
Success, include three coriplete mobile
camera chains and vision control equip-
ment. Details are available from The
Commercial Relations and Exports
Departiment (Industries Branch), Board
of Trade, Room 1080, Thames House
North, Millbank, London, S.W.1 (Refer-
ence C.R.E.(IB)72118/50).

New studios for the broadcasting ser-
vice in Hong INong—the technical side
of which is the responsibility of Cable
and Wireless—are to be equipped with
seven Marconi control consoles.

Marconi International Marine Com-
munication Co. has acquired new pre-
mises at 36, Broad Street, Peterhead,
from which all Marconi marine business
in the port will he conducted (Tel.:
Peterhead 376).

A.B. Metal Products, Ltd., ha\'_e
found it necessary to extend their
works at  Yuyshoeth, Abercynon,

Glamorgan, inte which they recentlv
moved, and the factorvy now covers an
arca of 72,000 sq ft.

MEETINGS
Institution of Electrical Engineers

Radio Section.—Discussion on ** How
Reliable is 2 Radio Valve?” to be
opened by G. 1 Metson, Ph.D. M.Sc.,
13.Sc.(Eng.), at 5.30 on January 2a2nd
at Savoy Place, London, W.C.:.

Cambridge Radio Grouwp.—'"" The Us
of Saturabls Reactors as Discharge
Devices {for ’ulse Generators,”” by W
S, Melville, B.Sc.(Eng.), at 8.5 on
January  16th  at  the Cavendish
faboratory.

South Midland Radio Group.—in-
formal lecture on ' The Operation and
Maintenance of Television Qutside-
Broadcast  Iquipment’ by T. H
Bridgewnter at 6.0 on January 2gth at
the Janmwes Watt Memorial Institutc
Great Charles Street, Birminghanm.

Reading (Berks) District—" Trends
of Development in  Radiocommunica-
tion " by Professor Willis Jackson,
N.Sc., D.Phil,, at 7.0 on January z2nd
at the Great Western Hotel, Reading.

British Sound Recording Association
' Design Requirements for Magnetic

Recording Tape” by P. T. Hohson at
7.0 on January 19th at the Roval
Society of Arts, John Adam Street,

L.ondon, \V.C.2.

Television Society

Leicester Cenfre.—'* Television from
Calais ' by W. D. Richardson (B.B.C.
[elevision Service) at 7.0 on January
roth at the lLeicester College of Tech-
nology, The Newarkes, Leicester.
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Radio Research
Report of the Radio Research Board

IT is seventeen years since a report on the activities

of the Radio Research Board has been issued as a
separate publication, so that the one covering the
period 1933 to 1948, which is just published by the
Stationery Office (price 2s.), is of particular interest.

‘“Radio Research 1933-1948,” as it is called, in-
cludes in its 60 pages not only the ofticial report of the
Board, of which Sir Stanley Angwin is chairman, but
also a survey of the investigations carried out under
the direction of the Board between 1934 and 1947 ; the
report of the Director of Research—Dr. R. L. Smith-
Rose—{or 1948 ; and appendixes giving the member-
ship of the Board, the papers emanating from the
Radio Division of the N.P.L., and the constitution of
the Board’s various commiittees.  For the sake of
continuity with the earlier rcports, the Board gives
a brief account of its activities from 1933-1945, but
the major part of the publication is devoted to a more
detailed survey of the post-war period.

The report records that a considerable amount of
time is devoted to the study of the ionosphere and that
this part of the Board’s work is being extended. This
work has been centred on the Radio Research Station,
Slough, where these measurements have been con-
ducted for many years past. In addition, however,
regular observations of a similar type have been made
at the sub-stations at I'raserburgh in Aberdeenshire,
and at Port Stanley in the Iralkland Islands; while
during the latter part of 1948 preparations were made
for a similar ionospheric observatory to be set up at
Singapore.

Following the regommendation of the British Com-
monwealth Scientific Official Conference in 1946, the
possibility of installing ionospheric recording stations
in Graham Land has been explored and an observa-
torv is to be established on Deception Island.

The present research programme includes an in-
vestigation of the communication possibilities of the
shorter wavelengths now being used for radio-tele-
phone relay links and television, and valuable data
have already been accumulated.

Research into the characteristics and sources of
atmospheric noise has heen developed into a world-
wide survey in co-operation with Australia and the
United States of America. Sixteen Service and com-
mercial stations now make a schedule of hourly obser-
vations over the frequency band 2.5-20Mc/s. The
investigation is being extended to the low-frequency
range of 15 to 500kc/s, and a network of observa-
tion stations covering this range of frequencies is being
established.

Horn Leading

’I‘HE potentialities of horn loading were demon-
strated at a lecture by R. L. West, B.Sc,
AM.Brit.I.R.E., on “ Progress in Loudspeaker De-
sign”’ given to the British Institution of Radio
Engineers on December 18th last, when a 23-in
diameter unit of the type often used for monitoring
purposes in communication receivers was coupled by
an extension piece to an early Voigt tractrix horn
with 4ft square mouth. Remarkably good guality of
reproduction with a full round bass response resulted,
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and a comparison of the same unit as a direct radiator
bordered on the ludicrous.

This was, of course, a rather special case, and the
more advanced types of direct radiators among the
thirty-odd loudspeakers demonstrated gave a very
good account of themselves, particularly when
mounted in acoustically designed cabinets. Starting
with a pleated-diaphragm loudspeaker of pre-1930
vintage, the principal developments in loudspeaker
practice were traced — moving coil drive, twin
diaphragms, multiple units, duode drives and con-
centric horn and cone loudspeakers for wide-range
reproduction.

The distribution of high frequencies was discussed
in some detail and the use of mulli-cellular horns,
solid retlectors of the Voigt and Mordaunt type, and
slot diftusers were demonstrated. The latter consists
of a vertical slot aperture in a baffle placed in {ront
of the cone and the diffraction of sound from a
saturated diode source, normally exhibiting a well-
marked beam in the upper register when reproduced
through a simple cone unit, was one of the most
striking experiments of the evening.

The discussion which followed produced questions
on many aspects of sound reproduction including the
probable magnitude of the Doppler effect in causing
intermodulation between high and low frequencies
when radiated by a single diaphragm. Mr. West
thought that this effect was often exaggerated and
that before amplitudes which might make it aural
were reached, other distortions due to non-
uniformity of field in the magnet gap would have
made their appearance.

Piczoeleetrie Pickups

A PROPHECY that in five years time ceramic

aggregates of the strontium-barium titanate type
might displace Roclhelle salt as the principal material
for making crystal pickup elements was made by
S. Kelly in a lecture to the British Sound Recording
Association on December 2oth last. Much work
remained to be done before a piezoelectric ceramic of
adequate stability could be put into production, and
means devised for safeguarding it against fracture.
He compared its inherent strength to a piece of fur
from the lining of a kettle and pointed out that be-
cause of its high mechanical impedance elements of
only 0.005in thickness could be used in pickup move-
ments. The chief advantages of this material over
Rochelle salt were resistance to humidity changes and
high dielectric constant.

Recent advances in crystal pickups were reviewed
and a design described in which a narrow crystal
torsion element, free at both ends, is embedded in a
plastic gel of optimum viscosity to give an evenly
distributed load, presenting to the needle point the
equivalent ol a properly terminated transmission line.
The reflected mechanical impedance at the stylus
point was reduced by the use of a cantilever mounting
and record wear had proved to be remarkably low.
The pickup had given very good results with long-
playing records in which the problem of tracking was
made more difficult than on 78-r.p.m. records because
of the limitation of downward pressure imposed by
the new plastic materials used, and the higher
relative velocity of recording at high compared with
medium and low frequencies—about 10db between
1,000 and 10,000C/s.

WIRELESS WORLD, JANUARY 1951
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Societies and Clubs

List of Radio Groups in the British Isles

IT is now nearly three years since we last published a list of amateur

societies and, as the number of such organizations on our records
has almost doubled, it is considered opportune to issue a revised list.
Arranged in alphabetical order under towns, the name of the club, and

in some cases the club call sign,

from whom details of the society’s activities may be obtained.

is followed by that of the secretary

Clubs

which are affiliated to the Radio Society of Great Britain are indicated

by an asterisk.

We shall be pleased to receive details froin the

secretaries of active societies which may have been inadvertently

omitted from this list.

ABERDARE.—Rhigos and District Radio
Club (GWSFFE).—F. Bamer, 7, Neath
Road Bungalows, Rhigos, Aberdare, Glam.

ABERDEEN.—Aberdeen Amateur Radio
Society* (UM3BSQ).—Q. M. Jamieson, 66.
Ehulield Avenue, Aberdeen.

ASHTON-UNDER-LYNE.—Ashton-under-
Lyne and District Amateur Radio Society”.
—N. H. Brown, 13, Corporation Road,
Audenshaw, nr. Manchester.

AYLESBURY.—Ayleshury and District
Radio Society*.—J. G. Penrice. 31, Pre
bendal Avenue, Aylesbury, Bucks.

BALDOCK.—Baldock and District Radio
Club* (G3AXP)—E. wW. Edwards, 164,
Icknield Way, Letchworth, Herts.

BARNSLEY.—Barnsley and District
Amateur Radio Club.—J. J. Rose. 21, Swifl
Street, Barnsley, Yorks.

BASINGSTOKE. — Basingstoke and
District Amateur Radio Society.—L. 8.
Adamns, 16, Bramblys Drive, Basingstoke.
Hants.

BATH.—Admiralty Electronics Society*
(G3BPU).—D. Houston, D.K.E. Dept., Ad
miralty, Bath, Som.

BELFAST.—City of Belfast Y.M.C.A.
Radio Club® (G18YM).—S. H. Foster, 31,
Belmont Park, Belfast.

BERWICK-ON-TWEED. — Berwick-on-

Tweed Radio Club.—\. Raker. 4, Devon
1I‘crdrﬂm:, berwick-on-Tweed, Northumber-
and.

BIRKENHEAD.—Wirral Amateur Radio
So:_nety"—A. H. Watts, 38, Sandymount
Drive, Wallasey, Ches.

BIRMINGHAM. — Birmingham and
District Short-Wave Society.—\V. V. Shep-
ard, 174, Gristhiorpe Road, Selly Oak.
Birmingham, 29.

Kynoch Radio and Television Society*.-
G. E. Nicholls, 20, Merrions Close. Great
Barr, Birmingham, 22A.

Midland Amateur Radio Society*.—H. Ui
Bligh, 52, Norman Road. Hnmmghnm

International Radio- Conirolled Mozlels
Society.—G. F. Golding. 32, Beechfield
Road. Smethwick, Staffs.

lade Radio Society*.—C. N. Swnart. 110,
Woohnore Road, Erdington, Birmingham.
23.

BLACKPOOL.—Blackpool and Fylde
Amateur Radio Society.—H. D Ashworth,
5, Albion Avenue, Blackpool, Lancs.

BOGNOR.—West Susscx Short-Wave and
Television Sogiety.—R. D. Jtolland, ** May
hury.” Aldwick Gardens. Rognor. Sussex

BOLTON.—Bolton and District
Society.—N. Moorerolt, 3,
Street, Bolton. Luuncs.

Radio
leaconsiield
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BOURNEMOUTH. — Bournemouth  and
District Amateur Radio Club* (G3AYG).—
T. C. White, Chester House Hotel, Chine
Crescent. Bournemouth, Iiants.

Bournemouth Radio and  Television
Society* (U3FVU).—F. (. Hamshere, 55,
Maclean Road, West Howe, Bournemouth.
Hants.

BOVINGDON.—Bovingdon Airport Club
Amateur Radie Section.—J. b. Lord.
Police Station, Bovingdon, Herts.

BRADFORD.-~Bradiord Amateur Radio
Society*.—V. Sowen, ' Rushwood.”
Grange Park Drive, Cottingley, Bingley.
Yorks.

BRIGHTON.—Brighton and
Radio Club*.—L. Hohden, 17.
Road. Brighton., Sussex.

East Brighton Short-Wave Club.—\W.
Jardine, 32. Kipling Avenue, Woodingdean,
Brighton. Snssex.

BRISTOL.—Bristol and Bath Television
Club.—C. J. Floyd, * Leagarth,” Margavet
Road, Bishopswortl:, nr. Bristol. Gios.

Bristol and District Short-Wave
Listeners’ Club (G3GIS).—N. G. Foord, 71,
Brynland Avenue, Bristol, 7, Glos.

BURNHAM.—Burnham and Highbridge
Amateur Radio Sosgiety.—T. N. Carter, ¢/o
ggst Office Radio Station, Highbridge.

m.

BURTON-ON-TRENT. — Burton and

District
Bartington

District Radio Society.—E. B. [IHardy,
“ f1il] Cottage,”” Dunstall, nr. Burton-on-
Trent, Stafls.

BURY.—Bury and District Radio

Society (G3BRS) —HL. . McVey, 46, Hol
combe Avenue, Elton, Bury, Lancs.

CAMBRIDGE.—Cambridge and District
Amateur Radio Club.—T. A, T. Dbavies,
““ Meadowside,”” Comberton, Cambridge.

Cambridge University Wireless Society®.

¥. 8. Williamson, 42, south Road, Histon,
Cambs.

CANMNOCK. — Cannock
Society.—D. M. Whitehouse,
Street, Cannock, Statfs.

CARLISLE.—Carliste  Amateur Radio
Society.—J. Ostle, 2, Outgang. Aspatria.
Carlisle, Cumberiand.

CATTERICK.—Catterick Amateur Radio
Clud® (G3C10Y).—L/Cpl. Phelps, Catteriek
Amateur ladio Clnb, e/o 2, Sgn., 1st T.R..
Loos Lines, Catterick Camp, Yorks.

Chase - Padio
69, Church

CHATHAM . -Medway Amateur HReceiv-
ing and Transmitting Socicty* (G2FJA).-
S A. C. Howell, 39, Broadway, Gillingham
Kenu.

CHELTENHAM.—Cheltenham  Amateur
Radio Socisly™ (G2GPW)Y.—F, W, Hun
plln'ics. 136, Whaddon HKoad, Cheltenham,
(:los.

CHESTER. — Chester and District

Amateur Radio Society* (G3GIZ).—W.
Lloyd, 124, Tairin Road, Chester.
CHIPPENHAM. Chippenham and

District Short-Wave Club.—\V. A, Henson,
12, Filton Way, Chippenham, Wilts.

CLECKHEATON.- -Spen
and Television Society*.—
RRaikes Lane, Birstall, nr

Valley Radio
Pride. 100.
LLeds Yorks.

COVENTRY.—GCourtaulds Amateur Radio
Group*.—W. ', Stevens, Courtaulds, Ltd..
Foleshill Road, Coventry, Warwiek.

Coventry Amateur  Radio  Society”
(G2ASF).—K. G. Lines, 142, Shornclifle
Road, Coventry, Warwick.

Radio
Davis.

CRANWELL.—R.A.F. Amateur
Society* (G8KC and G3DHQ).—N.
57, North Parade, Sleatord, Lincs.

DERBY.—Derby and District Amateur
Radio Society* (G3ERD) —F. C. Ward, 5,
Uplands Avenue, Littleover, Derby.

Derhy Wireless Club.- “A. W, Elliott,
‘“ Chilvern.” 46, Robin Croft Road. Alles-
wree, Lierby.

DONCASTER.—Doncaster and District
Amateur Radio Society®* (G3CDM).—IL
Fiintham, 50, Burton Avenue, Balby. Don
caster, Yorks.

DORKING. Dorklng and Dlstnct Radio
Society* ((i3CZU1.—J. Greenwell, 7, sondes
Place Drive. Dorking, Sutrey.

DUBLIN.—Irish Radio  Transmitters’
Society.—Capt. A. C. Woods, 17, Butter:
field Crescent, Rathfarnlam, Co. Dublin

DUNFERMLINE. — Dunferniline Radio
Saciety*.—D. Leah, 14, Hillwood Terrace.
Rusyth, Fire.

EASTBOURNE.—Easthourne and District

Radio Society*.—R. Nugent, Field
House, Windmill Rill, nr. Hailsham.
Sussex.

EAST GRINSTEAD.—East Grinstead
Radio and Television Society —H .
Cooper. ,Heatherlea Cranston  Read.

East Grinstead. Sussex.

ECCLES.—Eccles and District Radio
society® (G3GXI).—E. Rayson, 11. Hart
ington Roud, Winton, Lancs.

EDINBURGH. — Edinburgh Amateur
Radio Club* (GABHAM).—A. G. M. Bruce
89, Marchmont Road, Ediuburgh. 9.

Lothians Radio Sosciety.--1. Mackenzie.
41, Kuster Drylaw Drive, Edinburgh, 4.

EXETER.—Exeter and District Radio
Society.—1. M. Wills, *“ Mour View.” Wre
ford's Lane, Exeter, Devon.

FALMOUTH. — West  Cornwall  Radio
Club*.—R. Trewarvis, 10, Trevethan Rise,
Falmouth, Cornwall.

FARNBOROUCH.—R.A.E. and Farn-
borough District Amateur Radio Society*.

St. C. T. Ruddoek, 50, Byworth Est th
Iunnlmm Surrey.

FORFAR.—Forfar and District Amatewr
Radio Club® (GM3GBZ).—A. F. Ferguson.
3, Osnaburg Street, Forfar,

GATESHEAD.—Gateshead and District
Amateur Radio Club*.—L. Blackie, 109,
Brighton Road, ateshead. 8, Co. Durham

GERRARDS CROSS.—British Amateur
Tetevision Club.—M. W. 5. Barlow, Cheyne
Cottage. Dukes Wood Drive Gerrards
Cross, Bueks.

19


www.americanradiohistory.com

GILLINGHAM. — Gillingham Telecom.
munications Society.—R. A. Lucas, 38,
Junction Road, Gillingham, Kent.

GLOUCESTER.—Gloucester and District
Amateur Radio Society.—J. W. Dean, 100,
Stanley Road, Glos.

GRIMSBY.—Association of Grimshy and
District Radlo Engineers.—H. Crampin,
208, Victoria Street. Grimsby, Llncs.

Grimsby Amateur Radio and Television
Society (G2CNX).—W. Atkinson, 43, Sid-
ney Road, Grimshy, Lines.

GUILDFORD.—Guildford and District
R.S.G.B. Group®*.—H. C. Spencer, 1, Shep-
herds Hill, Stoughton. Guildford, Surrey.

HALIFAX.—Halifax Experimental Radio
Society.—L. Blagbrough., 39, Fountain
Street, Sowerby Bridge, Yorks.

HARROGCATE.—Harrogate and District
Short-Wave Radio Society*.—F. Walker, 99,
East Parade, Harrogate, Yorks.

"HAWICK.—Hawick Radio Society.~W.
McMahon, 10, Drumlannig Place, Hawick,
Roxburghshire.

HEMSWORTH.—Hemsworth and District
Radio and Television Society.—E. Baddeley,
49, Regent Street, Hemsworth, nr. Ponte-
fract, Yorks.

HULL.—Hul! Radio Group.—G. L. Fish,
81, Park Street, Hull, Yorks.

ISLE OF MAN.—Isle of Man Amateur

Radio Society* (GD3FLH).—H. G@Grist.
?roudway House, Broadway, Douglas,
JERSEY.—Jersey Radio  Society.—E.

Banks, 7, Royal Crescent, Don Road, St.
Helier, Jersey.

QUA Club.—Miss V. Hunt, * Woodshiel,”
Millbrook, Jersey.

KENILWORTH.—Kenllworth Radio and
Television Soocicty (G3HA1)?.—A. T. Davis,

8, Lower Ladye’s Hill, Kenilworth.
Warwicks.

KETTERING.—Kettering Radio and
Photographic Society®.—I. L. Holmes,
* Miami,” The Close, Headlands, Ketter-
ing, Northants.

KIRKCALDY. — Kirkcaldy Amateur
Radio Society (GM3GOIizj—-J. Taylor, The
Pharmacy, Methithill, rkealdy, Fife.

LEEDS.—Leeds Amateur Radio Society*
(G3BEW).—E. S8ollitt, 20, Conway Place.
Harehills, Leeds, Yorks.

LEEK.—Leek and District Radio Society.
—B. Cordon, 93, Shirburn Road, Leek,
Staffs.

LEWES.—Lewes Amateur Radio Club.—
C. H. E. Moore. 2. Old Stone House, Friars
Walk, Lewes. bussex.

LINCOLN.—Lincoln Short-Wave Club.—
G. C. Newby, 10, Addison Drive, 8St. Giles,
Lincoln.

LIVERPOOL.—Liverpool and District
Short-Wave Club.—R. A. Hogg, 39, South-
mead Road., Allerton, Liverpool. 19.

Merseyside Radio Society.—C. M. John-
stone, 6, Flawn Road, West Derby, Liver:
pooi

LONDON AREAt{.—Babcock and Wlicox
Staff Association Radio Society® (G3GKM).
—L. E. J. Manders, 207, French Street,
Sunbury-on-Thames, Middx.,

Barnet Amateur Radio Society.—M. R.
Jenkins, 1193a, High Road. Whetstone,

B District Radio Club®

Ba'rnet and
Spencer, 31, Byng Road,

(G3FFA).—C. J.
Barnet, Herts.

Brentwood and District Amateur Radio
Society* (GSFSM).—J. F. Moseleg. 45,
Qeolfrey Avenue, Haronld Park, Brentwood,
Essex.

British Television Viewers’ Society.—
L. (. Pace. 140, Fairlands Avenue, Thorn-
ton Heath, Surrey.

Britlsh Two-Caill Ciub.—G. V. Eaylock,
63, Lewlsham RHill, S.E.18.

4 Based on the G.P.0. London Telecom?
munications Reglon.
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Clty and Guilds College Radio Society*
(G5YC).—F. H. Steele, The Radio Society,
. & G. College, 8. Kensington, S.W.7,

City of Lonuon Phonograph and Radio
Soc.ety®.——R. H. Clarke, 12, Grove Road,
N. Finchiey. N.12.

City of London Signals Amateur Radio

Club- (G3CFN).—R.8.M. Edwards, H.A.,
gl%\q‘i; Bouse, Atkins Road, Cinphum,

Ciitton Amateur Radio Society SGSGHN).
—W. A. Martin, 21, Brixton Hill, S.W.2.
Cray Valiey Radio Transmitting Club.—
g.E ?}iles, * Cotswold,” Modingham Lane,

Cromwell Radio Club.—E, W. Jordi, 103,
Gloucester Road, South Kensington, S.W.7.

Edgware and District Radio Society*
(G3ASR).—R. H. Newiand, 10, Holmstall
Avenue, Edgware, Middx.

Enficid Radio Society (G3GEP).—F. A.
Tlckeil, 10, Cowdrey Close, Enfield, Middx.

Grafton Radio Society® (G3AFT).—
W. H. C. Jennings, Grafton L.C.C. School,
Eburne Roud, Holloway, N.7.

Gravesend Amateur Radio
(GSGRS).—R. E. Appleton, 23,
Avenue. Gravesena, hent

Grays and District Amateur Radio Club*.
—C. Mundy. 88, Che-unt Avenue, Grays,
Essex.

Hounslow and District Radio Society®.—
A. H. Pottle. 11, Abinger Gardenms, Isle-
worth, Middx.

fitord and District Radio
G3QU).—C. E. Largen, 44,

oad, Barkingside, Essex.

International Radio-Lontrolled
Society.—M. A. Ayres. Carlton
Princes Rishoro’, Bucks.

Islington Radio Club.—G. E. Lazell, 49,
Hungerford Road. {slingtou, N.7.

Kingston and District Amateur Radio
Society®.—R. S. Bahhs, B.Sc., 28, Grove
Lane, Kingston. Surrey.

London Short-Wave Club (G2CLR).—R.
Lisney. 6a, Ongar Road. Fulham, S.W.6.

North Kent Radio Society® (GSENT{.-—
L. E. J. Clineh, 8, Windsor Road, Bexley-
heath, Kent.

North West Kent Amateur Radio
Society.—B. A. M. Herbert, 18, Leaming-
ton Close, Bromley, Kent.

Plumstead, Woolwich & Abbey Wood
Radio Group.—D. Halls, 48, Raglan Road.
S.E.18.

Queen Mary Gollege Electronics and
Amateur Radio Society® (G4RG).—R. W. A.
Scarr, Queen Mary College, University of
London, Mile End, E.1.

Radio Society of Harrow® (G3EFX).—
8. C. J. Phillips. 131, Belmont Road, Har-
row Weald. Middx.

Ravenshourne Amateur Radio Club®
;{G:&HEV).-—J H. F. Wilshaw, 4, Station

oad. Bromley, Kent.

Richmond and District Radio Society.—
W. Crossland, 1, Spring Grove Road, Rich-
mond.

Romford and District Amateur Radio
Saciety®.—F. A. W, Wisdom, 90, Gubblns
Lane, Harold Wood, Essex.

Society*
Laurel

Society®
Trelawney

Models
Lodge,

St. Albans Radio Society.—A. Read,
“ Ottershaw,” Upton Avenue, St. Albans,
Herts.

St. Pancras Radio Society®*.—H. Brown,
84, Rlenhelm Gardens, N.W.2,

S.E. London Technical College Radio
Society* (G3CMQ).—Lewisham Way, S.E.4.

South West Essex Radio and Scientific
Club.—K. R. Qoodiey. 34. Blenheim Avenue,
Valentines Park, Ilford.

Surrey Radio Contact Club®.—S. A.
Morley, 22, Old Farleigh Road, Selsdon,

South Croydon,

Sutton and Cheam Radio Society*®
G3GFA).—F. J. Harris, 143, Collingwood

oad. Sutton, Surrey.

Thames Valley Amateur Radio Transmit-
ters’ Society*.—K. A. H. Rogers, 21, Links
Roud, Epsom. Surrey.

Walworth Men's Institute Radio Club.—
J. @Gibbs, 22. Caspian Street, Camberwell,
8.E.5

Wandsworth and District Radio Club.—
M. M. Wallace, 13, Auckland Hill, 8.E.27.

Wanstead and Woodford Radio Society®.
—R. J. C. Broadbent. Wanstead House,
The Green, Wanstead. E.il,

West Middlesex Amateur Radio Club®
%GSEDH).—P. F. Rlomfeld, 213, Harrow

iew, Harrow, Mlddx.

wWiilesden Radio Club (G3BFZ) —M.
Taye, 51, Dudden Hill Lane, N.W.1G.

LONDONDERRY.—North West Ireland
Amateur Radio Society (GI3CFH).—A.T.C.,
11, Pump Street, Londonderry, N. Ireland.

LOUGHBOROUGH.—Beaumanor Amateur
Radio Society (G3BMR).—E. Pethers,
Beaumanor Park, Loughhorough, Leics.

Garats Hay Radio Club—Royal Signals®
(G3CHR).—Cpl. Hudson, 10, W.T.S. Royal
Signals, Woodhouse, Loughborough, Leics.

LUTON.—Luton and District Radio
Society* (Q3EJU).—H. S. E. Radford, 37,
Wilsden Avenue, Luton, Beds.

MAIDENHEAD.—Maldenhead Amateur
Radio Club®*.—R. F. Woodruff, * 0Oak-
lands,” College Road, Maidenhead, Berks.

MALVERN.—T.R.E. Amateur Radio
Society®.—B. H. Briggs, House 5, T.R.E.,
Great Malvern, Worcs.

MANCHESTE R.—International Radio-
Controiled Models Society.—T. F. Sutton,
The Lodge, Manchester Grammar School,
Manchester, 13.

Manchester and District Radio Society®,
—H. Marshall, 4, Greenway Close. Sale,
Cheshlre.

South Manchester Radio Club® (G3FVA).
—E. Taylor, 12. Manton Avenue, Didsbury
Park. Didsbury, Manchester. 20.

Whitcfield and District Radio Soclety.—
E. Fearn, 4, Partington Street, Newton
Heath. Manchester, 10.

MANSFIELD.—Mansfieid and District
Radio Society® (Q3GQC).—A. W. Fowler,
** Windsor.”” Cowpasture Lane, Sutton-in-
Ashfield. Notta.

MIDDLESBROUGH.—South Bank and
District Amateur Radio' Society.—H. Stub-
bings, 11. Station Road, South Bank,
Middieshrongh, Yorks.

Tees-side Amateur Radio Soclety.—J. H.
Davies. 85, Cobden Street, Thornaby-on-
Tees. Yorks.

MINEHEAD. — West
Society®*.—T. C. Bryant,
Minehead, Som.

Somerset Radio
16, The Parks,

MONTROSE.—Montrose Radio Club®.—
Miss J. M. Steers. 182, High Street, Mont-
rose, Angus, Scotland.

NEATH.—Neath, Port Talbot and
District Amateur Radio Club (GW3EOP).
—W. R. Petheram, 7, Tynyrheol Avenue,
Tonna, nr. Neath, Glam.

NEWARK.—Newark and District Radio
Society.—J. R. Clayton, 160, Wolsey Road,
Newark, Notts.

NEWBURY.—Newhbury and District
Amateur Radio Society.—A. W. Grimadale,
164, London Road. Newbury, Berks.

NEWCASTLE.—North East Amateur
Transmitting Society*—J. W. Hogarth, 4,
Fenwiek Avenue, Blyth., Northumberland.

Radio
Wellingborough

NORTHAMPTON.~Northampton
Society.—B. SKykes, 114,
Road, Northampton.

Northampton Short-Wave Radio Club®*
(G3GWB).—V. R. Huartopp, 22, Purser
Road, Northampton.

NORTHWICH.—Crescent Radio Society.
—W. Houseman, 15, Snowdon Street, Barn-
ton, Northwieh, Cheshire.

NOTTINGHAM. — Guilford Secondary
Girls’ School Amateur Radio Club
(G3FYN).—S. Read, Guiliord Secondary
Girls® School, Nuttingham.

Nottingham and District Radio Society.
—B. H. Singleton, 13, Tithby Drive, Sher:
wood, Notts.

Nottingham and District Short-wWave
Club (GSEKW).—D. C. G. Johnson, 16,
{;orne Grove, Woodhorough Road, Notting-

am.

OLDHAM.—0Oldham Radio Society.—E.
Hulme, 20, Parkway, Chadderton, Oldham,
Lancs.

OSWESTRY.—Oswestry and
Radio Society®.—A. D. Narrgway,
morna,” Pant, or. Oswestry, Salop.

District
“La-
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OXFORD.—Oxford and District Amateur
Radio Society*.~J. Hickling, 47, Banbury
Road, Oxford.

PAISLEY.—Paisley Short-Wave Club.—
J. MacArthur, 9, East Buchanan Street,
Palsley, Renfrew.

PENZANCE. — West Cornwall Radio
Club®.—R. V. A. Allbright, ** Greenacres,"
The Lidden, Penzance, Cornwall,

West of England Amateur Radio Club.
—C. Richards, 18, Clarence Street, Pen-
zance, Cornwall.

PETERBOROUGH.—Peterborough Radio
and Scientifio Society (G3DQW).—S8. Wood-
ward, 72, Priory Road, Peterborough,
Nonhants.

PONTEFRACT.—Pontefract and District

Amateur Radio Club (G3FYQ).—C. H.
goulld. 61, Pontefract Road, Ferrybridge,
orks.

PONTYPOOL.—Pontypool and District
Radio Club.—W. F. Chéw, Bryn Cottage,
Pontrepoid, Mon.

POOLE.—Poole and District Amateur
Radio Club.—J. Loader, 5, Highwood Road,
Parkstone, Dorset.

PORTSMOUTH.—Portsmouth and Dist-
rict Radio Society® (G3DIT).—R. Short, 76,
Roman Grove, Portchester, Hants.

South Hants . Radio Transmitting
society®.—H. G. Martin, 184, Kirby Road,
North End, Portsmouth, Hants.

PRESTON.—Preston Radlo Society®.—J.
Hamilton, 48, Queen’s Road, Preston,
Lancs.

RAMSGATE.—Thanet
Society.—J. Barnes, 18,
Ramsgate, Kent.

Radio
Road,

Amateur
Grange

READING.—Reading Radio Society®.—
L. A. Hensford, 30, Boston Avenue, Read-
ing, Terks.

REIGATE.—East Surrey Radio Club®.—
L. Kuight. Radiohme, Madeira Walk, Rei-
gate, Surrey.

RETFORD. — Retford and District,
Amateur Radio C'ub.—H. White, 39, Trent
Street, Retford, Notts.

ROTHERHAM.—Rotherham and District
Radio Clup.—R. A. Watson, 147 Fitz-
william Road, Rotherham, Yorks.

ROYSTON.—Royston and District Radio
Club (GSGIT).—F. A. M. Ashton, 115, Mel-
bourn Road, Royston, Herts.

ST. HELENS.—St. Helens and District
Radlo Society.—J. K. Birch, 19, Knowsley
Road, Rainhill, St. Helens, Lancs.

SALISBURY.—Salishury and  Distriot
Short-Wave Club (G3FKF).—V. G. Page,
$2. Feversham Road, Salisbury, Wilts.

scARBOROUGH.—SGarborough Amateur
Radio Society (G4BP).—P. B. Briscombe,
31, St. John's Avenue, Scarborough, Yorks.

SHEFFIELD.—Sheffield Amatur Radio
Club®.—E. Walker, 11a, Weiwyn Close,
Sheffield, 12, Yorks.

Sheffield Umverslty Radio Society®*.—Q
Holder, Leavy Greave, Sheffield, 3, Yorks.

SHEERNESS.—Sheppey Amateur Radio
Society.—J. Thomas, 27, Holmside
Avenue, Halfway House, Sheerness, Kent.

SLOUCH.—Slough and District Radio
society.—P. R. Baldwin, 6, Pitts Road,
Salt Hill, Slough, Bucks.

SMETHW ICK.—Smethwick and District
wireless Society.—G. A. Swinnerton, 23,
Hawthorn Croft, Quinton, Birmingham, 32.

SOLIHULL.—Solihull Amateur Radio
Society.—(G. Haring, 121, Bradbury Road.
Olton, Birmingham.

SOUTHAMPTON.—Southampton , Radio
Club.—J. H. Sillence, 80, The Drove, Cox-
ford, Southampton. Hants.
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SOUTHEND.—Southend and . District
Radio Society® (G5QK).—J. H. Barrance.
M.B.E., 49, Swanage Road, Southend-one
Sea, Essex.

SOUTHPORT.—Southport Radlo Society®.
—~F. H. P. Cawson, 113, Waterloo Road,
Southport, Lancs.

SOUTH SHIELDS. — South Shields
Amatcur Radio Ciub® (G3DDI).—W. Den-

nell, 12, South Frederick Street, South
8hields, Durham.
STOKE-ON-TRENT. - Stoke-on-Trent

Amateur Radio Society® (G3GBU).—J
Brindley, 45, Rosendale Avenue, Chester-
ton, Newcastle-under-Lyne, Stafls.

STOURBRIDGE.—Stourbridge and Dist.

rict Amateur Radio Society*.—W, A.

Hig%ns, 28, Kingsley Road, Kingswinford.,
rierley Hill, Worcs.

STROUD.—Stroud and District Amateur
Radio Club.—K. D. Ayers, 1, Vlietoria
Villas, Whitehill, Stroud, Glos.

SUNDERLAND. — Sunderland Radio
Society® (G2CSR).—C. A. Chester, 38,
Westfield Grove, High Barues, Sunderland,
Co. Durham.

SWINDON.—Swindon and District Radio
Society (G3FEC).—\W. T. Dodd, 89, Hythe
Road, Swindon, Wilts.

TORQUAY. — Torbay Amateur Radio
Society*.—K. J. Grimes, 3, Clarendon Park,
Tor Vale, Torquay, Devon.

TREDEGAR.—Tredegar Radio Society.—
K. Bryant, Gian Howy, Park Place, Trede-
gar, Mon.

TROWBRIDCGE.—Trowbridge Amateur
Television Soclety.—H. L. Pepler, 8, West
Ashton Road, Trowbridge, Wilts.

TUNBRIDGE WELLS. — West Kent
Radio Society®.—L. King, * Glenise,” Maid-
i{.one Road, Pembury, nr. Tunbridge Wells,

ent.

WADEBRIDGE. — West of England
Amateur Radio Club.—C. Richards, St.
Issey, Wadebridge, Cornwall.

WAKEFIELD.—Wakefield and District
Amateur Radio Society.—W. Farrar, Holm-
croft, Durkar, Wakefield, Yorks.

WALSALL.—Walsall Technical
Radio Amateurs’ Club.—Miss D.
40, Willows Road, Walsall, Staffs.

WARRINGTON.—Risley Radio Society
G3CIC)—F. W. D. Rouse, 3, Derwent,
amhead Hall, Warrington, Lancs.

College
Ward,

A550CIATED

ILIFFE

TECHNICAL ROOKS

“ WIRELESS WORLD ' DIARY,

M.I.LE.E. 3rd Editioa

Bennington. 2nd Edition

WIRELESS SERVICING MANUAL
8th Edition

M.I.E.E. 5th Edition

Colebrook, B.Sc., D.I.C.. A.C.G.1.

WILLIAMSON AMPLIFIER: Articies
quality Amplifier

RADIO DATA CHARTS.

RADIO VALVE DATA
vaives

“WIRELESS WORLD”

1951
inciuding 80 pages reference material
TELEVISION RECEIVING !sOUlPMENT wW. T.

SHORT-WAVE RADIO AND THE lONOSPHERE

RADIO LABORATORY HANDBOOK M G Scroggie B. Sc i

BASIC MATHEMATICS FOR RADIO STUDENTS

R 'l‘. Beatty, M. A.. B.E., DSc.
5th Edition-—revised by J. McG. Sowerby, B.A., M.I. E er /6

Characteristics of 1,600 Recelvlng
A complete list of books is available on application
Obtainable from all leading booksellers or from

ILIFFE & SONS LTD., Dorset House,

Warrington and District Radio Society®
(GSCKR).—J, Speﬂkmnn, Davyhulme Cot-
tage, Dark Lane, Higher Whitley, Warring-
ton, Lanes.

WATFORD.—Watford and District Radio
and Television Soclety®.—R. W. Balley, 32.
Cassiobury Drive, Watford, Herts.

WELLINGTON.—Wrekin Amateur Radio
Bociety.—J. C. Tranter, 78, New Street.
Wellington, Salop.

WEST BROMWICH.—West Bromwigh
and Dlstnct Radio Society®.—W. G. John-
i(znh , Lynton Avenue, West Bromwich,
Staffs.

WEST MHARTLEPOOL.—West Hartle-
pool and District- Radio Club.—A. R.
Donald, 18, Stockton Road, West Hartle.
pool, Durham.

WESTON - SUPER - MARE. — Weston-
Super-Mare Radio Club.—W. C. Holley.

“ Waverley,”  Worlebury Hill Road,
Weston-super-Mare, Som.
WEYMOUTH.—Weymouth Radio and

Television Club (G3GNU).—R. Fige, 4.
Dorset Place, Weymouth, Dorset.

WHITTINGTON. — whittington Radio
Club.-—W. Watson, 44, Handley Road, New
Whittington, Chesterﬂeld Derby.

WIGAN.—Wigan and District Amateur
Radio Club (G3BPK).—H. King, 2, Derhy
Street, Spring View, Wigan, Lancs

WISHAW.—Wishaw and District Radio
Club.—A. R. T. Williamson, 14, Coronation
Road, New  Stevenston, Motherwell,
Lanark.

WOLVERHAMPTON., — Wolverhampton
Amateur Radio Society*.~H. Porter, 221,
g:rl; Lane, Fallings Park, \Volverhampton

afls.

WORCESTER.—Waorcester and District
Amate.nr Radio Club* (G3GJL).—J. Morrir
‘lseﬁ 4, Kennels Lane, Station Road.
Fernhill Heath, Worcs.

WORTHING.—Worthing and District
Amateur Radio Club®.—F. H. Betteley, 41.
Annweir Avenue, Lancing, Sussex.

YEOVIL.—Yeovil Amateur Radio Clubh®
(G2CMH).—D. L. McLean, 9, Cedar Grove,
Yeovil, Som.

YORK.—York and District Short-Wave
Club.—G. W. Kelly, 123, Kingsway West,
Acomb, York.

i
]
3
PUBLICATIONS !
Net By !
Price post
Rexine . 3'8 310 !
Morocco ... 5/6 5/8 !

Cocklng.
18/- 18/8 !
T W i
10/6 10/10 |
W.T. Cocklng, M I.E.E.
12/6 12/1t
15/- 15/6
F. M
2nd Edition . A 10/6 10/10
n Deslg,n of a ngh-
36 3/9

11

36 39

Stamford Street, London, S.E.l.

21



Yector Diagrams

I.—Beginning with

By *“CATHODE RAY”

Lffect ”’* rather heavy going when it came to

the vector diagrams. It was pointed out to me
that not everybody knows how to apply vector dia-
grams to valve circuits, nor even where to find simple
instructions, and could 1 do something about it.

Always willing to oblige, I started off—and found I
had used up something like the mounth’s ration of
paper before valves came into it at all! For on con-
sidering the matter I became convinced that at least
half the trouble had to do with vector diagrams
themselves rather than with their application to valve
circuits. True, T could sce one possible difficuity
connected with the valves—I hope to get on to that
eventually—but the first thing seemed very definitely
to be the removal of possible misunderstandings abont
vector diagrams as such, applied to circuits using only
ordinary circuit components.
Looking through a good selection
of electrical and radio books, I
was surprised to find how few
made any serious attempt to
explain to the uninitiated how
to represent the conditions in a
circuit by a vector diagram
without risk of ambiguity.

Oftt I went to a fresh start, then—but again I found
the roots of the matter lay deeper. A particular
vector diagram shows, shall we sav, that at the moment
under consideration a certain voltage marked V, is
positive. What exactly does this mean ? Presumably
we also have the corresponding circuit diagram, on
which V), is marked ; does that help at all ? Suppose
Tig. 1 is the part of the diagram concerned. The two
arrows show that V, exists between {wo wires, which
we shall label a and 4. The vector diagram, if it is
drawn to scale, may tell us how many volts V, is.
It wouldn’t need a vector diagram just to say that.
The main object of the vector diagram is to show the
directions or phases of the quantities represented by
it. But even when it does this, by telling us that V,
is positive, how much wiser are we ? Does it mean that

* Wircless World, \ugust 19|§, p. 307

SOME readers seem to have found * Miller

What

Left : Fig. 1.

positive or

the other.

Right : Fig. 2.

voltage.

22

is Meant by a

Positive Voltage ?

Example of one common
method of labelling a voltage.
tunately, knowing whether the voltage is
negative does not tell
which (¢ or b) is positive with respect to

Considering these additiona!
circuit details may help one to decide on
the best way of indicating the polarity of a

the Circuit

a 1s positive compared with &, or the other way
about ?

It does seem, then, that it would be a swaste of time
to talk about vector diagrams before we have cleared
up questions like these, concerning the circuit.
They are questions of convention rather than of fact.
The fact in our example is a tendency for electrons to
move from one wire to the other. Suppose that
actually they tended to move from a to b. That fact
could be conventionally expressed by marking either
wire “ - " and the other * — .’ Perhaps the most
sensible convention would call @ the positive wire.
But the most important thing about a convention
is not so much that it should be sensible as that
everybody should stick to the same one. If it can be
sensible too, so much the better. Conventions are
like the rules of a game. If you are playing a gaine
with people who have different
rules from vours there is likely
to be some unpleasantness,
sooner or later. As it happens,
the convention that has been
universally adopted (unluckily,
perhaps) would in this case put
the ” label on b

We still have to take care with
such a label, not to forget that it refers to & in relation
to a and does not necessarilv hold good with reference
to another wirc, say ¢, towards which & might be
negative. But for the present let us consider V, only.
It might be as well to attach the ““ + " label to the
b-ward arrow associated with V,, rather than to the
wire.

If the positiveness of b were permanent there would
be no need for the vector diagram : + and —- sigus
on the circuit diagram would do. But we are assum-
ing that V, is variable and reversible, and we need to
know what a positive value for it means. A negative
value will then automatically be the opposite.

If one of the wires, say a, happened to be connecte
to earth, then the accepted convention that potentials
are reckoned relative to earth (unless the contrary is
stated) would lead one to guess that a positive v,

Unfor-

one
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would mean that 4 was more positive than a. But
perhaps neither a nor b is earthed. What then ?

A neat way of indicating the two points and the
direction between them is to use the notation “ V,,”
in place of “ V,.”" It is generally agreed that this
means ‘‘ the voltage mn the direction a to b,” and
V., is the voltage in the opposite direction. But as
regards polarity or sign, it could mean either * the
voltage of a relative to that of 4 or * the voltage
change in the direction a-to-4."" According to the
former convention a positive value of V, would
mean that a was more positive than b, and the latter
would mean just the opposite.

The few books I have seen that make use of this
" double-subscript ”’ notation seem mostly to adopt
the first of the two conventions, so that a positive
Vg would mean a more positive than &. In other
words, it reckons falls of potential as positive.

In Fig. 1 we assumed, if you remember, that / was
more positive than a. According to the convention
just stated this could be expressed by saying either
that V,, was negative, or that V,, was positive.

Now try applying this to Fig. 2, in which some of the
circuit details have been filled in. The voltage origin-
ally called V, is now seen to be due to an em.f,
denoted by L, which tends to drive current (I) from
its positive to its negative terminal, through the
resistance R, in the clockwise direction indicated by
the arrow alongside “ 1.””  (If yvou prefer to call the
direction of the current the same as the direction of
electron flow, your arrow will point the opposite way.
You mav have logic on your side, but vou will run the
risk of being misunderstood. To the person who knows
what he is doing, all conventions are lawful, but
as St. Paul said—mnot all are expedient). Because the
circuit is closed (itsell a confusing description, 1
always think), and there is no stronger opposing
e.m.{.,, current actually must flow as indicated. Asa
result there is a voltage drop across R, denoted by V.
The current automatically flows at the strength that
makes this voltage exactly equal to the em.f. (re-
sistance other than R being neglected).

If we replace V7 and its rather non-committal
pair of arrows by V., then the fact that V, is
positive would appropriately be indicated by an
arrow pointing from b to a, as in Fig. 3. So far so good.
But what about E 7 The direction of current flow
through the batterv is from a to b, and according to
the assumed convention V, (or E,,, if you prefer) is
negative. This follows in another way, if we remember
that the convention regarded falls 1 potential as
positive ; here we have a rise in potential, which must
accordingly be negative.

This idea of regarding I£ as negative in the direction
from a to b seems tu follow inevitably from the
convention beins considered, but it doesn’t appeal

Left : Fig. 3.

Right : Fig. 4.
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The double-subscript no-
tation (example, V,,) shows the direction
in which the voltage is being considered
{in this case, from b to a), but an under-
standing is necessary as to whether a posi-
tive value means a rise or a fall in potential,
Here it is used to mean a fall, but that leads
to awkward results when it is applied to E.

Here the arrows indicate
the directions of rising potential,

to me. The only natural wav for me to draw an
arrow connected with E is in the direction in which
E tends to drive current; in this case, clockwise,
from a to b. If this clashes with the convention, so
much the worse for the convention.

The defender of the convention may tell me I
have got it wrong-—I am mixing up e.m.fsand p.ds
I ought to know that an ¢.m.f. drives current from
4- to — through the external circuit and from
— to 4 thro.gh itself, so of course it must be treated
ditferently.

Well, it is all very nice to be able to discriminate
between c.m.fs and the rest in this way, but (as we
saw last month) even the authorities differ on what
is and what is not an e.m.f.,, and busy people have
no time to argue it out every time they analyse a
circuit. Morcover, it would mean discriminating as
regards voltage convention hetween impedances that
are resistances (which have no e.m.f) and impedances
that are reactances (which are sources of e.m.f).

Reckoning voltages as falls in potential thus gives
a result that I for one find unnatural. How about
reckoning them as rises ? Then E in Fig. 3 is positive
in the direction of current tlow, which malkes sense
of Fig. 4. The double-subscript notation for E,
which would be E,, being positive, would have to
mean the change in voltage on moving from a to b.
V,, (across R) would on the same principle be negative.
So the appropriate direction for the arrow alongside \
is against the current (Fig. 4). Some people disagree
with that, because it makes V look as il it were an
em.f. But surely it fits the facts ? If you push a
table across the floor it moves in the direction in
which youn exert the ** table-mctive force,” and the
table presses against vour hands equally in the
opposite direction. If the circuit impedance were a
reactance, its opposition would be an e.m.f, and
there would be no doubt about its being opposite in
direction to the applied e.m.f. Although a resistance
has no e.m.{. it seems reasonable to treat the voltage
drop across it as an opposing voltage.

Provided, thercfore, that we can persuade every-
body to interpret * V, ”’ as “‘ the change in potential
on moving from a to b, the result is a useful conven-
tion that fits in well with other generally accepted or
acceptable ideas.

Manyv people may dislike this system because it
malkes the voltage across the resistance, V,,, negative ;
that is to say, opposite in phase to the current. One
is taught that the current through a resistance is in
phase with the voltage across it. But *‘ the voltage "
here means the voltage driving the current. So the
objection can be overcome by reckoning the voltage
across the resistance as the one that includes the
e.m.{.—the voltage between a and b /thrvough the
source, which is V,, (or E,,), and positive.
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There is still one possible cause of confusion to
clear up. I have spoken of V in Fig. 4 as being
opposite to E. " But,” you may say, ‘‘ the arrows
are pointing in the same direction, from a to b!”
It is surelv a serious matter for one person to say
onc thing and another person the opposite. Before
long they may be calling one another liars.
people, represented by A and B in Fig. 5, were to
face onc another and discuss a piece of string, xy,
Mr. A might well declare that x was the right-hand
end of the string, and Mr. B might be equally sure
it was the left-hand end. Mr. C, asked to adjudicate,
might say ‘‘ Nonsense! It is neither {o the right
nor left of y!” The plain man (as he likes to call
himself) is so apt to assume fhat if one statement is
true the diametrical opposite must be untrue. But
a simple example like Fig. 5 shows the fallacy of this.
It all depends on the point of view. Ihaven’t actually
heard Messrs. A and B in the course of their particular
heated argument (" Man! Don’t you know your
right hand from your left ? ), but I have heard
heated arguments that were just as futile, because
based on the same fallacy.

Electrical Point of View

Reverting to Fig. 4, anvbody who sees E and V as
being in the same direction should consider Tig. 6,
which shows exactlv the same circuit. The only
ditference is that the drawing is laid out a little
differently, which yon will surely agree can have no
effect whatever on the actuai voltages in the real
circuit. Yet I have actually read an article in which
the author confused himself over this very thing. It
is the point of view again. The way Fig. 4 is drawn
tends to suggest a parallel circuit, whereas TFig. 6
looks more like a series circuit. Either series or
parallel (or both) may be right, depending on circum-
stances and the way one is considering the circuit.
The particular way the circuit diagram is arranged
does mnot necessarily decide the matter, though
admittedly diagram layout is a useful method of
suggesting the point of view the drawer intends.

Fig. 5. Three
people, situated re-
spectively at A, B,
and C, would have
different views as
to whether x was
to the right or left
of v.

Fig. 6. This circuit
is identical with
that in Fig. 4 ;
only the drawing
is different.
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If two

Sometimes it is convenient to reckon voltages with
reference to a particular point in the circuit (usually
an earthed point) ; at other times they are reckoned
round the circuit.

This is where a sound system of notation is neces-
sary. As far as voltages are concerned, it should
indicate clearly the two points between which the
voltage exists, and the direction in which it is being
reckoned between those points. This does not
necessarily mean the direction in which it is actually
operating. I in Fig. 4 is operating from @ to b,
if one judges by the fact that it is driving or tending
to drive current in that direction. But we can
reckon it in either direction, as E, or E,,. In this
case E;, would be negative.

The double-arrow notation used in Figs. 1 and
2 is very good for showing the terminal points of the
voltage, but fails to distinguish one direction from
the other. The single-arrow system (Figs. 4 and 6)
certainly shows the direction but leaves one to guess
the points. Moreover I suspect that it is commonly
used to show the direction in which the voltage acts,
so using it to show the direction of reckoning may
cause confusion. The double-subscript notation
—V,, and so forth—states quite definitely Dboth of
the points and a direction between them. I think
it is universally agreed that the direction is from bhe
first subscript letter to the second.

Whichever point of view one takes, this rotation
fits in with familiar electrical axioms. If you con-
sider the voltage of one point relative to another, then
you have the fact that the voltage between two points
is the same regardless of the path you take between
them. The voltage from a to b is called V, and,
in Fig. 4 for example, is inevitably the same whether
one reckons clockwise or anticlockwise. If you take
the rotational point of view, then the principle is
that no point can be at two different voltages, so if
you go round any circuit the sum of the voltages
must be zero. Round Fig. 4 we have V-V,
and as V,, means —V,,, there can be no doubt about
the total being zero.

It is a matter of convenience which way round one
reckons a closed circuit. Some people tend to go
clockwise round the diagram. But it must be
remembered it may mean either way round the actual
circuit, depending on the particular way the circuit
diagram is drawn. Although Fig. 7 represents exact-
ly the same circuit as Figs. 6 and 4, taking it clock-
wise would reverse all the signs. They would still
be correct relative to one another, of course. Another
custom is to adopt the direction in which the current
is flowing. If that is unknown it doesn’t matter ;
a “ wrong ” guess will merely result in a negative
value for the current, which just means that it is
flowing the other way. The important thing is to
mark the assumed direction of current on the diagram.

So far, our example has for the sake of simplicity
been a d.c. circuit, on which + and — signs have been
marked, taking care that they are clearly arranged
in pairs so as to show which point is negative with
respect to each positive. Although with a.c. the
signs are periodically reversing, it is allowable and
sometimes convenient to mark them on a circuit dia-
gram, on the clear understanding that they refer,
say, to the first half of each cycle. During the second
half all will be reversed, so velative to one another
will be the same. This rather unorthodox practice
is useful for quickly working out the relative signal
polarities in a multi-stage amplifier, as when finding
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whether a proposed connection will give negative
or positive feedback ; but of course one has to take
care to keep the a.c. signs quite distinct from the
various d.c. polaritics. Except for very rough
work it is far better to use vectors, because they
cannot be confused with the d.c. symbols, and (much
more important) they are not restricted to only
two phase relationships—o° and 180°.

So next time we shall deal with vector diagrams.
Meanwhile Fig. 8 is an example for giving some prac-
tice in the use of the notations we have just been
considering. Try working out the values of all
the voltages, before looking at the answers in the
table. Because the circuit is linear (i.e., subject
throughout to Ohm’s Law) the d.c. and a.c. can cach
be calculated separately just as if the other didn’t
exist.

Here is a summary of the notations :

(1) A voltage between two points can be identified
on a circuit diagram by a numbered V with a pair
of arrows marking the points, as in Fig. 1.

(2) If the points are labelled (say «, b, etc.) an
alternative to (1) is the double-subscript notation
(Vi etc.) which has the advantages

(¢) that it isnot necessary to mark the voltage sym-
bols and arrows on the circuit diagram, and

(i2) that the voltages in the opposite directions are
distinguishable as V,,, etc., thus enabling one to
keep the relative polarities throughout the circuit
right.

(3) A further advantage follows if it is agreed
whether the reckoning is in falls or rises of potential.
If in falls, then a positive V,, means that a is more
positive than b; if in rises, it means b is more
positive than a.

(4) Compared with (3), + and — signs on the cir-
cuit diagram may be misleading, because a single
point can be both positive and negative, depending
on which other point it is being related to. Also
their usefulness is very limited in dealing with a.c.

(5) Single directional arrows are sometimes used
to indicate the positive direction of e.m.f. or of elec-
tric field. But since these are usually opposite
there is risk of confusion through doubt as to which
is meant.

Fig. 7. Still anoth-
er version of Figs.
4 and 6, in which
the rotation is re-
versed.

Below : Fig. 8. A
circuit for practice
in working out,
using the double-
subscript notation.
The a.c. e.m.f. may
be taken as positive
anti-clockwise.

(6) Whatever method is adopted, in order to give
any meaning to polarity (or sign} it is necessarv to
specify

(#) the direction of reckoning, and

(#7) whether reckoning in rises or falls of potential.
If only relative polarities are required, as usually
in a.c. circuits, the direction adopted does not matter
so long as the same one is used throughout the
reckoning.

The following table is the full working-out of
Fig. 8 in four different ways, from which you can

[
Clockwise [ Anticlockwise
Rise Fall Rise f Fall How derived
i
D.C. AC. D.C. 1 AC. D.C. AC. ’ DC. AL
| |
Vis 0 —170.0 0 ' 00 |V, 0 | 700 0 | —70.0 | Givenae. em.l .
Vi | —120.0 0 120.0 ! 0 A 120.0 0 ~1200 | 0 | Givende em.t |
I, —353 —2.06 3.53 | 2.06 | 1, 3.53 2.06 —3.53 2.06 | Rog = 24, so total re- |
! sistance R+ Rgg= 34
Vye 35.3 206 | —353 206 |V, | —353 | —206 | 353 | 206 | =— I, R,
Vo 86.7 494 | —847 | —494 |V, | —847 | —494 84.7 494 | = — I; Ryy ) }
Vou 120.0 700 | —1200 | —70.0 |V, |—120.0 | —70.0 120.0 700 | Voo = V,o + Vﬂ,,,
Va = Vg + ch
i i feither — — e.m.f.)
I, —141 | —0.82 1.41 082 I, 1.41 0.82 | —141 —082 = —V,/Ry |
| or -V /Ry To-
gether I
I, —212| —124 212 124 | Ig 2.12 124 | -212 | —124 | = VR, J =1,
' | or — V. /Ry
Vae 353 | —494 | —353 494 |V, | —353 494 | 353 | —494 [V, = Vg + V.|
i | Vrn Vl'h -+ v‘m l
|
Note that the a.c. and d.c. voltages between ¢ and ¢ are opposite in sign.
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take your choice.t Personaliy I would scrap the
“fall ” methods as a general principle ; and in this
particular case would choose the anti-clockwise rota-
tion because both the e.m.fs arc positive that way.
Note that the figures are the same in all four reckon-
ings; only the signs differ. And the *‘ clockwise
rise ” signs are the same as for ‘‘ anticlockwise
tall,” and opposite to those of the other two. The
rotation selected is indicated by the double-sub
script notation : ““ V,, "’ implies the direction a-to-D,
and V.. the opposite. Remember too that in the
“rise ”’ coluinus a positive V,, means b more posi-
tive than a, and vice versa in the ““ fall”’ columns.
A.c. is given in r.m.s. values; resistances are in

SHORT-WAVE

November in Retrospect

k@, and currents in mA.  R,,; meaus the resistance
of R, and R; in parallel (=R,R,/(R,+R,)) The
current is in every case assumed to flow in the same
direction as the e.m.f.; that is why voltage drops
are minus current X resistance. To avoid this minus
sign some people reckon rises and falls separately,
and their totals should then be equal ; but by reckon-
ing all the voltages as rises (or all as falls) one has the
useful check that the total round the whole circuit
must always be zero.

Unfortunately the convenient double-subscript
notation cannot be applied to currents: both T,
and I, flow from 4 to ¢. So some other method of
identification has to be used.

CONDITIONS

¢ lorecast for January

By T. W. BENNINGTON (Engineering Division, B.B.C.)

DURING the past three months sunspot activity has

been decreusing more rapidly than would have been
expected earlier in the year. The result has been that,
since September, the maximum usable frequencies for
long-distance transmission have becn considerably lower
than those predicted. The autumnal increase in day-
time working frequency has, therefore, been much
smaller than was expected, and the higher short-wave

Jy— 4 5 =
MONTREAL 1 | BUENOS AIRES|
o ~|- 40— + - -
[ 1
I—- +- + 36 ——t + —-
b1 et

36— =
2 —- —+ S p——at—t ——
1~

Mc/s

T2 16 26 2

Ve = W= YT
CAPE TOWN CHUNGKING
$o—1— ety WOt —p——
o - ol 36— S S -
St i 32— TR T

Mefs

FREQUENCY BELOW WHICH COMMUNICATION 5HOULD 2F POSSIBLE
ON ALL UNDISTURBED DAYS
PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY
FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE
FOR 257% OF THE TOTAL TIME

frequencies—Ilike the 28-Mc/s band—have never become
regularly usable. How long this depression in usable
frequencies will last it is impossible to sav, but it is
unlikely that 28 Mc/s will again become regularly usable
over east-west paths during the present sunspot cycle.

The average maximum usable frequencies for these
latitudes during November werc somewhat higher by
day, and slightly lower Ly night, than during the pre-
vious month, which variation was in accordance with
the normal scasonal trend.

Day-time working frequencies were moderately high,
but lower than had been expected, whilst those ior
night-time were relatively low, The 28-Mc/s band was
usable on a few occasions, but never for many days in
succession, and the highest day-time frequencies were
niore otten of the order of 22Mc/s. At night working
frequencies were generally lower than 7 Mc/s.

Unexpectedly, Sporadic E was more prevalent than
during the previous mounth, though not otten of sutficient
density to sustain propagation on very high frequencies.

Sunspot activity was, on the average, considerablv
lower than during the previons month.

There was a considerable amount of ionospheric stormi-
ness, and during the periods 1st-sth, 1oth-15th and
z4th-30th reception was adversely atfected by such dis-

turbances. Only one Dellinger {adeout was reported—at
1135 on 28th.
Forecast.—Both day-time and night-time m.u.fs

during January should remain about the same as during
December.

Long-distance working {requencies should thus be
moderately high by day and definitely low by night. The
highest regularly usable frequencies by day should be
of the order of 22-24 Mc/s, whilst at night-time they
will probably be as low as 6Mc/s over most circuits.
Medinm-high frequencies—like 15 Mc/s—will be the most
useful for long periods during the day-time.

Sporadic E capable of sustaining propagation on very
high frequencies is unlikely to be very prevalent. Iono-
spheric storms, whilst not usually particularly prevalent
during January, are likely to be troublesome when thev
do occur, especially at night.

The curves on the left indicate th: highest frequencies
likely to be usable over four long-dis:nce cireuits during
the month.
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Close-up of booster unit mounted close to the line-scan
output valve.

tures, aluminium-backed screens, and neutral

e

WI’[’H the present trend towards brighter pic-

light filters (i.e., ‘‘black screen’’ receivers),
higher e h.t. voltages have become general practice
today. There must be many owners of somewhat
older television receivers, whether commercially-built
or home-constructed, who would like to improve their
picture by increasing the e.h.t. voltage and substitut-
ing a modern tube designed for a higher anode volt-
age. Inm making such an improvement it is very
desirable, in the interests of economy, to retain the
existing e.h.t. supply (of whatever type), but to
augment its output by about 30 per cent to 50 per
cent while still retaining good voltage regulation.
The circuit described here allows this to be done in
any conventional receiver, whatever form of e.h.t.
supply it now employs, at very reasonable cost and
without disturbing or overstressing the existing e.h.t.
components in any way.

Form of Circuit

In any magnetically-deflected receiver, high-volt-
age line-frequency pulses are available at the anode
of the line-scan output pentode. These pulses usually
reach an amplitude of about 2 to 2.5 kV above carth,
so that they are of just the right order of magnitude
for providing the required boost to the e.li.t. supply,
but at first sight it appears a littls difficult to per-
suade them to add on to the existing (say) 5 kV
supply without using a double-wound trans{ormer or
raising the entire line-scan generator to an uncom-
fortable potential above earth! Fortanately this can
be overcome by making use of multiplier technique,
and a suggested circuit is shown in Fig 1.#

The operation is as follows: between ling fly-back
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Flyback E.H.I.
Booster

Increasing Tube Voltage in

Television Sels

By A. H. B. WALKER, BSec. (Hons), AMIE.}

(Research Laboratory, Westinghouse Brake % Signal Co., Ltd

pulses C, charges up to the original e.h.t. voltage
through R, and point A therelore reaches (say) 5 kV
above earth. When the line fly-back pulse occurs,
the valve anode potential increases by (say) 2.5 kV
and, since the charge in C, cannot change sufficiently
rapidly, point A is also carried up an additional
2.5 kV, reaching a total of 7.5 kV. At this instant
MR conducts, charging C, to 2.5 kV (since C remains
steadily charged at 5 kV). No change in the operating
conditions of the original e.h.t. unit is therefore
caused, all the ‘“boost’ voltage being developed
across C,. Any potentiometer chain should be left
conuected to the original e.h.t. supply output.

If the receiver already derives its e.h.t. supply
from the line fly-back the 'most obvious way of in-
creasing the output is to convert the rectifier from a
hali-wave circuit to a voltage-doubler.  This can
easily be arranged but it suffers from two practical
disadvantages. The first is that the e.h.t. produced
will usually be of the order of 12 kV which is too high

Fig. 1. Fly-back booster applied to an existing mains
driven e.h.t. supply unit. C; = 0.001uF (working
voltage equal to original e.h.t. voltage); C, == 0.001uF.
3kV working; R = 2MQ, 1 watt; MR = Westinghouse
36EHT4o0.

HT. +

AUGMENTED
+ E.H.T. SUPPLY

! :
!
(S| |
. |
\ | ~
!
! t
i --C .
POTENTIOMETER | i
CHAIN [
(IF_ANY) | |
L

EXISTING EHT. SUPPLY

*Virtually the same circuit has been suggested independently l‘;y
L. J. Hills, who described it in a lgtter in the November i)QSO, Wirelses
World, p, 412 [ED.]
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Fig. 2. The

booster of Fig. 1
appliad to a con-
veniional flyback
eht. supply.
When the trans-
\ former ratio is
e about 2 : 1 this
i produces not a
q doubler but a
C, “rieer”’ The
booster  compo-
n=nts are as in
Fig. 1.

TO TUBE ANGDE

4

sakeuTe sTrie | Ci
APPROX. 1% 3/2

Fig. 3. Con-
struct;onal details

TO ANODE OF
LINE SCAN PENTODE E.H. of booster.

to enable the tube to be scanned without redesign
of the scanning circuit; and the second difficulty is
that the additional current burden on the line-scan
transformer, when reflected into the primary, results
in somewhat poor regulation. To produce the re-
quired increase of, say, 40 per cent in e.h t. voltage it
seems that the most useful circuit would be some-
thing giving a greater output than a half-wave recti-
fier, but less than a voltage doubler, in fact a *‘ one-
and-a-halfer.”” This result can be achieved with good
regulation by using the pulse at the anode to supply
a boost rectifier, and adding the output of this to the
original e.h.t. derived from the translormer over-
winding. Where the transformer ratio is 2:1 this
does, in fact, result in about 40 per cent increase in
output. The arrangement is shown in Fig. 2, and is
basically similar to Fig. 1.

Since the additional rectifier is fed directly from the
valve anode through C,, it adds no burden to the
e.h.t. auto-transformer, and its self-capacitance is
therefore only added directly to the anode circuit
instead of being multiplied by n? (where » is the
ratio of the auto-transtormer winding). By returning
capacitor C, to the position shown and not to earth,
it need only be rated for the amount of the increase
in e.h.t. voltage, and not the full new value.

The form of construction adopted depends mainly
on the type of capacitors used. Although not strictly
essential it is more convenient to use two identical
capacitors, and a suggested layout is shown in Fig. 3.
This has the merit of being small and very light so
that it is easily mounted in the required position.

The booster is best connected in series in the exist-
ing e.h.t. lead to the tube anode, a single new lead
being taken directly to the top cap (anode) of the
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line-scan pentode. In most ieceivers this lead need
not excce%‘ a few inches in length (see photograph),
but if the line-scan pentode is some distance from the
present e.li.t. lead it is preferable to extend the latter
and mount the booster near to the valve so that the
pulse-fced lead is kept as short as possible.

The components required are only :—One 2 M(} re-
sistor of 1 W rating, two o.oo1 pF, 6 kV, capacitors
(such as, T.C.C. type CP55Q0) and one metal rectifier
of 2.9 kV rating (Westinghouse type 36EHT40).

After increasing the e h.t. in an existing receiver
it is, of course, necessary to increase the output of the
line- and {rame-scanning amplifiers slightly, and in
most cases there will be sufficient output margin to
deal with the increase in e.h.t. which this booster will
produce. If V| is the original ¢.h.t. voltage, and V,
the augmented voltage, then the scanning-current
output must be increased in the ratio of v(V,/V)) to
fill the screen again, and this adjustment can usuzlly
be made by the height and width controls. If V,/V,
=1.4, then the necessary increase in scanning output
current is approximately 18 per cent.

The actual increase in e.h.t. obtained naturally de-
pends entirely on the amplitude of the fiyback pulse,
and this varies considerably between receivers. The
rectifier referred to earlier is suitable for any pulse up
to 2.9 kV peak, but if the pulse is known to be much
less than this a smaller rectifier could be used and
the boost obtained would, of course, be smaller. As
an example of results the following figures were taken
on a receiver using a conventional fly-back e h.t. sys-
tem operated from a driven (i.e., not self-oscillating)
output pentode. The ‘augmented e.h.t.” readings
were recorded after the line-scan output had been in-
creased, so that the screen was again filled.

Mean Oviginal Augmented
Beam Curvent E.H.T. Voltage E.H.T. Voltage
10 A 6.0 kV 8.75 kV
50 nA 5.75 kV 8.45 kV
100 uAA 5.5kV 8.05 kV
Overall regulation, 8.39% 8.09

The interesting point which is brought out by these
figures is that the regulation has not been impaired
by the additional circuit, but has actually been
slightly improved. This result is partly due to the
helpful self-regulating action of the Type 36 EHT
metal rectifier. This use of the ‘limiting”’ action of
suitable metal rectifiers to improve the regulation of
fly-back e.h.t. circuits was proposed by the present
writer.! and has since been further discussed by
Cocking.?

! ““Metal Rectifier Voltage Multipliers.” A. H. B. Walker, Journal
Tele. Soc., Vol. 5, No. 11.
2 “I’Tsl)y(_)back EHT.” W. T. Cocking, Wireless World, September
50.

HEAVISIDE CENTENARY VOLUME

"T"HIS book is a symposium of I.E.E. papers read at

the Oliver Heaviside centenary celebrations in May
last year. Although it contains little of direct interest
to radio engineers, one suspects that if the world of radio
had not thrust Heaviside into undeniable fame as pro-
phet of the ionosphere, the main body of his valuable
work would have remained unsung and there would
have been no book. However, the mathematically
minded will doubtless find great interest in the papers
on Heaviside's Operational Calculus, his contributions
to electromagnetic theory and his hitherto unpublished
notes. Copies can be obtained from the I.EE.E. at Savoy
Place, London, W.C.z, price 10s or 4s to members,
post free.
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Your Loudspeaker

How Many Watts Should it Need and Should the Amplifier be “Flat”?

By THOMAS RODDAM

N article which appeared in the I'ebruan
1950 issue of Wireless World provoked a

letter from Mr. Thomasson, who said that
a mean output of 530 mW imvolved a peak output of
5 watts. I was rather suspicious of this figure, so I
have been examining the problemt more closelv.
First of all, there are two references which serve as a
useful starting point: one, a paper bv Divoire

(L’Onde  Llectvigque, January 1936), the second
by Pawley (Wiyeless [ngineey, January 1937).
Divoire measured the instantaneous level of

“ programme material ”’ and showed that the level,
in decibels, followed the normal probability curve.
From the figures given I deduce that for chamber
music, the level must be 20db above average for
1 per cent of the time. For 1 per cent of the time, too,
it will be 20 db below average. Piano music gives
a wider dynamic range, about 50 db instead of 40 db.

This certainly seems to confirm Mr. Thomasson’s
figure of 5 watts. The only conclusion we can reach
is that my figure of 50 mW mean level was wrong,
because the output stage, rated at 2 watts for 1 per
cent distortion, will produce quite a lot more noise
without unpleasantness. What sort of level is really
needed for home listening ?

To begin with, let us assume that we want the news
to be read at ordinary conversational level. This
means that the sound intensity should be about
70-75 db above 107! microwatt/em?® This is only
35-40 db above the miscellancous houschold noises,
so that the lowest sound level will drop down fairly
near to noise.

The Western Ilectric Company has published some
information on the power required to produce a given
sound level in rooms of various sizes. A typical
small sitting-room is about 1:2ft. X 15ft. X 10(t.
and thus has a volume of 1300 cubic feet. To produce
a level of 8o db above 10710 ,W/cm?, using a not very
efficient cone loudspeaker, we need, according to
the Western Electric Company, an input power of
about 200 milliwatts (+ 23 db/1mW). As we saw
above, - 70db/10°1% sW/cm?® represents a good
mean level, and this corresponds to -+ godb/1o-to
pW/cm?® peak level when the signal has a range of
10 db. The peak power into the loudspeaker must
therefore be 10 db higher than the 200 milliwatts
mentioned above, or 2 watts. The amplifier is
therefore required to deliver a power of 2 watts
to give ordinary conversational level.

This 2 watts, however, is a peak power. The ampli-
fier will be tested with a sinusoidal signal, which
gives 2 watts peak power when the root-mean-square
power, the value we usually measure, is 1 watt.
From this it is clear that a 1 watt amplifier will just
suffice to give us a suitable level with a dynamic
range of 40 detibels.
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When we tarn to the reproduction of music the
question of level becomes rather difficult. My own
personal view is that mechanical reproduction, and
that goes for radio, too, should only be used for
chamber music. Mr. Rudo S. Globus, writing in
Audio FLngineering (FFebruarv 1950), expresses a
different view : he holds that symphony music is
better heard from records than in the concert hall,
while chamber music and jazz demand a personal
contact. But symphonv music demands a range of
somewhere between 60 db and 1oo db. For broadcast-
ing purposes, | suspect that the range is always kept
down to 6o db, in which case the peak power, assum-
ing that we keep the mean level constant, rises to
10 watts.

Peak Limitation

The reader will have alrcady noted that our design
criterion was the level which is excecded only 1 per
cent of the time. He mav ask whether we should not
push our peak power up to 100 watts, so that distor-
tion occurs onlv o.1 per cent of the time. The answer
is simple.  Alreadyv, earlier in the chain between
microphone and loudspeaker, the peaks have been
chopped off. A 60-db range for svmphony music
means that the mean modulation can only be 3 per
ceunt, a pretty low sideband power. The transmitter
limits quite firmly at 100 per cent modulation,
and 1if we are worried about distortion the limit is
about 20 per cent. Those peaks just don’t get out.

Looking back, we see that the ordinary home,
for really good reproduction of symphonv music,
needs a 10 watt amplifier, but that for speech and
chamber music we can get along with only 1 watt.
We can also see that my quiet background music is
at a mean level of only about 5 mW: it does not
seem very much.

The other thing, or one of the other things, about
which I get into trouble, is the question of the
transient response of loudspeakers. Sdme writers on
this subject always seem to be rather starrv-eyed
about quality, because thev never allow for the im
perfections of the earlier parts of the svstem. Any
reader who wants a shot of realism should look at
the distortion figures quotel for transmitters and for
disc recording.

However, I do not want to talk about non-linear
distortion, but about trausient response. A recent
article by Moir (Wareless World, May 1950) described
what happened when the driving impedance of a
loudspeaker amplifier was varied, and showed how
reduced 1mpedance affected the over-swing. Un
fortunately, there is more i the circuit than a
loudspeaker.

At this point [ must digress. At various periods of
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my life 1 have designed amplifiers for broadcasting
administrations. They always ask for a flat frequency
response and for low noise. This means that the
amplifiers have to be designed to cut off fairly sharply
above the permitted top frequency, to keep the
noise bandwidth down. There will probably be at
least half a dozen such amplifiers in tandem between
microphone and transmitter input.

Recently I adopted the policy of using square-
wave testing for adjusting a response trimming
capacitor in the feedback circuit. The information
obtained made it easy to adjust the response to be
flat within +- 0.5 db up to 15,000 ¢/s, and remember,
there is always an input transformer. But to achieve
the desired response, it was necessary to provide
some overshoot. An analysis of the problem in
scme detail has recently been published by J. E.
FFlood (Wireless Engineer, July 1950), and two of
Mr. Flood’s diagrams are reproduced in Figs. 1 and 2.
Although these curves are on the wrong scale for
audio frequency working, the effect is merely one of
scale. It will be seen that by rounding ofi the response
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Above : Fig. 1.—Measurced (solid line) and calculated

(dashed line) respcnses for a two-stage resistance
coupled amplifier with 26 db feedback. C, is in the
feedback circuit. Below : Fig. 2.—Response to- a
35-usec pulse of the amplifier with response curves
shown in Fig. 1.
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with a capacitor in the feedback circuit (C; in Fig.
14 of the article referred to), the overshoot can be
reduced, and the amplifier can become over-damped.
The curve and pulse response for C; = 1250 pF
represent the critically damped condition, and it will
be noted that the frequency response starts to droop
relatively early. In an amplifier using transformers
the effect is even more pronounced owing to the
more rapid cut-off produced by the transformers.
A really flat amplifier with input and output ampli
fiers will have a transient response rather like that
shown for C; = o.

The reverse is also true. If we want a transient
response like that shown for C; = 1250 pF we must
allow the response to droop pretty earlv. There is
thus a conflict between the *‘flat response” and
the ““ no overshoot ”’ response. Unless the amplifier
and loudspeaker are flat up to very high frequencies,
when we shall no longer care.

How is this conflict to be resolved ? l.et us con
sider why the response has an overshoot. The square
wave contains components of irequencies right up to
intinity, in theory, and up to about 1 Mc/s with most
square-wave generators. The ' error ”’ signal shown
in Fig. 3(c) is made up of all the frequency components
which do not pass through the amplifier, and we can
say that a false signal, made up of all those compo
nents with reversed sign, has been generated. But
these components are above our top cut-off, and that
means that the response can go up to a reasonably
high frequency and we shall still not hear the error-
signal. So this set of transient responses does not
matter : indeed, it shows that we have got a fairly flat
response.

The reader may question whether this applies also
to loudspeaker resonances, and many suspect that
these will produce overshoots which somehow
avoid this dependence on frequency response. The
answer is that frequency response and transient
response are inextricably mixed up, and a flat fre-
quency response means that the only transients can
be at the cut-off frequencies. So flatness pays.

This is only one aspect of a problem which can
be approached from several stand-points. Coupled
with one method used by Olson for loudspeaker
design—the network approach—it can, I think,
prove helpful.

Fig. 3.—The square wave with overshoot (a) can be re-
garded as being made up of a square wave (b) shown as
the leading edge step, together with an error signal (c).

STEP WAVE
WITH OVERSHOOT

‘ E SIGNAL

ERROR SIGNAL
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Unusual Ladder Filter

Applications in Audio
and Radio Circuils

By F. G. G. DAVEY, maA. AMILEE

(E.M.G. Handmade Gramophones)

HE possibilities of the simple ladder filter are by
no means exhausted by the classical filter
theorv. In one sense, any stray collection of

reactive compouents, connected together as a simple
ladder, is a filter. It will only lack value for design
purposes because the calculation of its performance is
laborious and needs to be repeated in full for every
fresh case. To be generally useful, a filter must have
some regularity in its design which simplifies the
formulae and makes them readily applicable to a
large variety of particular cases.

Broadly speaking, in the classical filter theory this
regularity is that the characteristic impedance of each
section is the same. In the filter which is the subject
of this article a different regularity has been chosen,
which is that the impedances looking forward and
backward from the central element bear a constant
ratio to each other with change of frequency and
maintain equal phase-angles. This condition leads
to quite general formulae which are sufficiently simple
for use. It also leads to a filter with some rather un-
usual properties which are of value in radio design.

In order to fulfil the chosen condition, it is clear
that there must be an odd number of reactive ele-
ments (i.e., series and shunt arms). It is also clear that
all those elements coming before the central element
must be proportioned to the input terminal resistance,
while all those following the central element must be
similarly proportioned to the output terminal
resistance. For the sake of a further simplification of
the formulae, the central element itself is expressed
in terms of the two terminal resistances together—in
series if it is a series element and in parallel if it is a
shunt element.

Let us take an example. Suppose a low-pass filter
is required consisting of five reactive elements working
between an input resistance a and an output resistance
b, (see Fig. 1). The nominal cut-off frequency will be
called f,. The first inductor has a reactance 2=f L, =
ka, where % is some constant to be determined. The

Five-element mid-series filter.

Fig. 1.

WIRELESS WORLD, JANUARY 1951

E.M.G. steep-cut variable filter for connection between
output transformer and loudspeaker

next element, the shunt condenser, must then have a

reactance 1—1 ka.
2nf g

being the central element, has a reactance 2=f L, —

m{a+h), since it is a series arm. ¢ is another constant

to be chosen. The last two elements will be fixed in

the same way as the first two, but using & in the

formula instead of a.

First to be considered is the filter obtained by
maintaining » = k. Itis found that varying % alters
the shape of the response curve given by the filter.
Some typical curves are given in Fig. 2 for a five-
elementfilter, and in Fig. 3 for a three-clement filter.

The second inductor, L,

[ =g
e 12
5 2
0 N ‘
. i
15—
20 -
25— i
)
0 02 03 04
W
Fig. 2. Response of five-element low-pass

filter with varying k.

Fig. 3. Response of three-element low-pass
fiiter with varying k.

.\.:[\.\ 3
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It will be seen that the higher values of % give sieeper
cut-off slopes, but that this is offset by an increasing
amount of “ sag” in the pass band. Now, in radio
work filters are often required to give as level a res-
ponse as possible in the pass band, with as steep a fall
as possible outside it. [f a response not more than 1 db
down anywhere in the pass band is considered
good enough, then this will be given by making & =1.2
for the five-element filter and % = 2 for the three-ele-
ment filter. 1If the actual cut-off frequency f, is taken
to be the point where the response is 1 db down for
the last time, it will be found that this occurs, for the
five-element filter, at the frequency f, — 1.3f,. In
terms of the actual cut-off, then, the design formulae
for this performance become :

27f,L, = 1.56a
1 0.0:
2nf,C, 9230
2nf, Ly, = 1.56{a + b)
1
0.923}b
27f,C, 923°
2nf, L, = 1.56b

If a mid-shunt filter had been considered (three
shunt condensers separated by two series inductors)

n B
A
5— _—
ob—
db

15— — b
20— o —
E e —
h{] I

1 02
Fig. 4. A, five-element filter with B = 1.2 ;

B, five-element conventional filter.

the central element would have been a shunt arm. An
identical performance would then have been given

by putting £ [n this case, therefore, the design

formulae would become :

I
0.642a
2‘"'fuC1
2nf, L, = 1.084a
1 — 064z ab
2nf, Co ¥ b
27fgls 1.084b
’-?,fa = 0.642b

Fig. 4 shows the response curve for a five-element
filter designed to these formulae as compared with a
simnple filter with the same number of elements de-
signed to the conventional formulae. It will be seen
that, apart from the 1 db dip in the pass band which
we have allowed ourselves, nothing has been lost in
performance—indeed there is an appreciable gain in
sharpness of cut-off.

Tixactly similar performance curves can, of course,
be obtained for high-pass filters, and bandpass
filters can also be produced on similar lines.

Fig. 6.
varying m. k

Response of five-element low-pass filter with
- 1 throughout.

Fig. 5. The output current
iy 1s governed more strongly
by the centra! element ¢ than

by either of the others

Right : Fig. 7. Response curve of
infinitely variable filter inserted
between transformer and Wharfe-

dale ‘“ Golden "’ speaker. Inser-
tion loss o.75db. A, minimum
setting : B, appreoximately half
way, C, maximum setting.
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Fig. 8.

Bandpass five-element filter (a), redrawn (b)
as a three-circuit coupler.

We come now to the property which renders these
filters somewhat unusual. 1t can be shown (see
Appendix) that the cut-off frequency is much more
strongly controlled by the value of the central ele.
ment than by any other single element ; that is why,
at the start, the central element was given a different
coefficient /m from the other elements. This can be
roughly illustrated by taking the simplest possible
case, shown in Fig. 5. Here, the current through the

cle
———— Obviously
T T viously,

changes in the value of ¢ are going to affect i, much
more strongly than similar changes in @ or 6. This
property remains true even though a and b become
more complex networks, so long as the condition
defining these filters is retained.

Fig. 6 shows some typical curves that result from
varying s while retaining % constant. In this case
there is a variation in the pass band of 2 db, while the
cut-off at 2 db down has been varied in frequency by
about an octave. Better results would have been
obtained by using a rather higher %, but these curves
show the kind of limits to variation of # that must be
expected.

The five-element filter has been used in practice as a
variable high-note filter for loud-speakerst. In this
application the terminal resistances are not constant
but vary quite markedly with frequency. It happens,
however, that the variations are generally such as to
improve the filter performance. Fig. 7 shows the
measured results.

Another rather useful property shows up i this
practical case. It follows, from the fact that the
central element exercises a more than proportionate
control on the performance, that the other components
exercise less. Hence they neel not be very accurately
matched to their theoretical value. Now the filter of
Fig. 7 is of the five-element mid-series type such as
Fig. 1. The input is the speech transformer and this

output resistance b is 7,

Britist Jwieni No. 001531 and patent pendine

WIRELESS WORLD, JANUARY 1951

10 6 3 2 0 [ 1
kc/s MISTUNED FROM 465 kc/s

Fig.9. Response of the circuit of Fig. 8 (b) at 465 kc/s
Q of coils-—300. Turns ratio of tapping = Q/m.

contains leakage inductance which, it is found, can
sufficiently represent 1.,; the output load is the
speech coil and this also has inductance which can
serveas L;. Only the two condensers and the mhnitely
variable central inductance have actually to appeax
inthe filter. The curves shown in Fig. 7 are the change
m db resulting from cutting these elements in and ont
of the circuit. The steepness of slope averages about
34 db per octave, showing that all five elements are in
lact playing their full part.

The principle of these filters can be usefully applied
to the bandpass filter. Here the central element
contains both an inductor and a condenser—it is, in
fact, a tuned circmt. Fig. 8(a) shows the circuit now
being considered. \When redrawn as Tig. 8(b) it is
instantly recognizable as two tuned circuits bottomn
coupled by a third. The tapping is introduced so that
the components of the central circuit can be of the
same values as those of the outer circuits, and also to
give a simple means of varying the impedance which
provides the coupling. There are now two independent
variables in the central element—its mmpedance as a
coupling and its resonant frequency. Again, these
variations of the central element exercise a pre-

APPENDIX
Let E be the input voltage in series with a
Let V be the output voltage across &

Let W be &
w

Then the response curve of all filters of this type can be
expressed in the form :

v b 1

E at+b A(B4CA)
where A, BB and C are complex expressions independent o
a and b. Their values are

3-element mid- 5-element mid-

series filter series filler
. W
A I 7RA\V 1 W2 4 4
B I 1 4 iR\V
C Jm\V W

The mid-shunt formulae are the same with 4 and m o
verted. A always contains a higher power oi W than I3
The C term, therefore, is always the term containing the
highest power of W present in'the expression, and this s
proportional to 2. Therefore variation of # governs the
cut-oft to a much greater extent than any other iactor
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deminating control on the performance. Variation
of its frequency ehifts the centre frequency of the
pass band, withm limits, without unduly atiecting its
symmetryv or width, while variation of the coupling
tmpedance varies the width of the pass band without
at all aifecting its centre frequency. A varlation of
bandwidth of about 3 or 4 to 1 can be obtained
without too bad a shape in the pass band.

This circutt has been used to provide varnable

selectivity in i.f. couplerst. Typical curves are shown
in Fig. 9. The coupler gives the full wall steepness of
three tuned cirenits, and the effective selectivity of
all of them is controlled by only one varable 1t
follows also that in production these couplers can be
satisfactorily ganged up to the desired i.f. frequency
with one trimmer on the central circuit only, so long
as the outer components are tolerablyv close to their
designed values.

SUNDERLAND RADAR

New Port Installation to be Worked by Pilots

of shipping in the harbours of the United

Kingdom was carried a stage further in
November last when the Minister of [ransport
opened a new experimental station at Sunderland

The installation selected is a standard marine
radar designed for use on bhoard ship. The naviga-
tional requirements at Sunderland are well within
its range, and a specially designed system, such as
that installed at Liverpool for its 14 miles of narrow
channel, is not necessary. Most of the docks are
grouped just inside the harbour entrance and the
navigational hazards to north and soutn of the en-
trance are adequately covered.

A marine-type radar has been in use for some time
at Douglas, Isle of Man, but in this case, as at Liver-
pool, special observers are employed for its opera-
tion, and the traffic consists of passenger ships work-
ing to regular schedule. At Sunderland there is a
big volume of genecral shipping, and the experiment
is being tried of leaving the operation of the equip-
ment in the hands of the pilots themselves, who can
decide when and how it can be best used; for
¢xample, to help the pilot cutter to locate an in-

! I YVHE application of radar aids to the movement
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coming vessel, or to assist pilots already engaged in
bringing in vessels under conditions of bad visibility.

Communication between pilots and the Pilot
House ashore will be maintained by a two-frequency
v.h.f  radio-telephone channel, the shore station
working on 163.1 Mc/s and the pilots’ transmitter-
receivers on 158.6 Mc/s. The v.h.f. equipment has
been supplied by the Automatic Telephone and
Electric Company in association with British Tele-
communications Research, and the portable units are
similar in design to those employed at Liverpool
Additional coaxial resonant filters have been included
in the receiver input feeders to reduce crosstalk
between the transmitter of one equipment and the
receiver of the other due to the close frequency
spacing employed. The shore transmitter (Type
PM14) is rated for 10 watts output and employs
amplitude modulation. A similar transmitter pro-
vides single-frequency simplex working on the
marine International Guard Channel of 156.8 Mc/s,
and Sunderland is the first port in the DBritish Isles
to be given this facility.

A continuous listening watch is kept by the pilot
vessel and a 12-volt battery-operated transmitter-
receiver (Type PMIC) is used, the batteries
being charged from a generator on the
main engine.

The radar installation consists of a
Kelvin Hughes Type 1A (Series 2) instru-
ment with 12-in diameter display. The i.{.
signal and locking pulse are split after the
pre-amplifier to provide a second display
in another part of the building for experi-
mental work by the Admiralty Signals
Research  Establishment—the  technical
authority for the installation. The scanner
unit is mounted at the top of a 50-ft lattice
tower, which also carries the coaxial dipole
aerials of the communications equipment.

Radar display unit and chart tables in the
Pilot House, Sunderland. Communication
with pilots on duty is maintained by v.h.f.
radio-telephony.
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Square-Wave Generator

By 0. C. WELLS

Practical Design Giving Three Repetition Frequencies at Low Impedance

SQUARE-WAVE generator is convenient for

testing a.f. amplifiers, as well as being

generally useful. By means of an oscilloscope
and a sinusoidal input it is possible to see when a
stage becomes overloaded and to measure the input
amplitude for which it occurs, but in order to mea-
sure frequency distortion we need an a.f. source of
continuously varidble frequency. Using a square-
wave input, there is no need to make an extended
series of readings, as we can gain some idea of the
distortion by examining the output waveform. This
method was described on page 6 of Wireless World
for January 1948, to show the effect of negative
feedback on the Baxandall amplifier. There is no
need to have a continuously variable repetition fre-
quency, but it is a good idea to have several '* spot”’
frequencies, and so be able to gain an idea of the
low-frequency response by means of a low-frequency
square-wave, and the top response by wmeans of a
higher repetition frequency. '

The following, then, is a square-wave generator de-
signed along these lines. Three spot frequencies are
available, 8oc/s, 8ooc/s, and 8kc/s, each of which
can be selected by a switch. The amplitude is con-
tinuously variable from zero up to about 50 volts
peak-to-peak, whilst the output impedance is of the
order of 150 ohms. The mark-to-space ratio is con-
tinuously variable from about 5:1 to 1:3. Two
valves are used, both type EF50.

There is a choice of several methods of producing
the square wave, of which the multivibrator might
seem the most suitable. But to obtain a rapid
rise on the square-waves it would be necessary
to use at least one cathode follower, and even then
we would have to add some sort of limiter. At least
two double triodes would be needed. But the main
disadvantage of this circuit is that it would necessi-
tate switching two capacitors to change the frequency.

The transitron relay is capable of producing a

+HT.

©400V

OUTPUT §

o-1uF

OUTPUT 2
—O0 —HT.
AMPLITUDE
500k}
BIAS
=400V
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better square-wave, using a simpler circuit in which
only one capacitor needs to be switched.

Referring to the circuit in Fig. 1, V, is the trans-
itron oscillator, producing a 100-V peak-to-peak
waveform at its anode. As a point of interest, this
valve, when connected up as shown, is unstable when
the suppressor voltage lies between about -5 and
—40 volts. If R, is returned to a bias outside this
range, however, the circuit will not self-oscillate, and
will only produce a pulse when suitably triggered.

R, alters this suppressor bias, and so controls the
mark-to-space ratio—and, to some extent, the fre-
quency. (The repetition frequencies quoted above
correspond to an exactly square output.) S, selects
the spot frequency without affecting the mark-to-
space ratio, enabling R, to be calibrated directly. If
desired R, can be made variable to give continuous
frequency coverage, but if this is done the frequency
and mark-to-space controls will interact. In practice
the one control R, is sufficient.

The negative half-cycles produced at the anode of
V, are by no means square, so it is necessary to add
some sort of limiting circuit. V, is a combined triode
limiter and cathode follower, having the double pur-
pose of limiting the negative peaks and providing a
low output impedance by its cathode-follower action.
An EF50 was used to give a low output impedance.
Almost any valve will operate effectively in this paosi-
tion, so if for any reason it was desired to add some
additional pulse-shaping circuit, one section of a
6SN7 double triode could be used for V,, leaving the
other section for the new device.

Fig. 2 shows the output waveforms at 8oc/s and
8kc/s. The 8kc/s waveform is not so square as the
other two, but is nevertheless still useful.

To give a 50-V peak-to-peak output, 400-V h.t.
and bias supplies are needed. The circuit will, how-
ever, operate from half these voltages at somewhat
reduced amplitude.

Left : Fig. 1. Circuit of the square-wave generator

Fig. 2. At (a) is the waveform produced at a repeti-
tion frequency of 8oc/s, and at (b} is the waveform at
8okc/s.
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Manuiacturers - Products

New Equipment and Accessories for Radio and Electronics

Wave Analyser
an aid to rapid medical diag-

S

A nosis from electro-encephalo-
graphic recordings, the Edison Swan
Electric Co., of 155 Charing Cross
Road, London, W.C.2, have pro-
duced an instrument for automatic-
ally analysing a complex waveform
in a very short space of nme. When
dealing with a continuous e.e.g.
waveform it provides a complete
analysis every 1o seconds and pre-
sents this in written form on the
part of the record to which it refers.
The problem of analysing aperiodic
functions is solved by integrating
the outputs of pre-tuned frequency
selectors over a period of time.

Broadcast Receivers

FEATURE of the new “ Twin-

victa ' a.c./d.c. mains/battery
portable, made by Invicta Radio
Ltd., of Parkhurst Road, London,
N.7, is the extremely attractive and
colourful material covering the
cabinet, a new woven plastic called

‘“Tygan,”” which is claimed to be
gxtremely durable and easily
cleaned. The receiver weighs ¢lb

and costs £14 125 6d. Two new sets
with the emphasis on qgalily of re-

production are the ‘' Mayfair’’
radiogram, made by Ace Radio Ltd.,
of Tower Road, London, N.W.1o0,
and the model ‘“ 750’ receiver by
Rainbow Radio Mig. Co. Ltd., of
Mincing Lane and Mill Lane, Black-
burn, Lancs. Both use 10-in
speakers, and some attention has
been given to the acoustic designing
of the cabinets.

Aertel Multicoupler

’I‘HE purpose of this equipment,
introduced by The Plessey
Company of Ilford, Essex, is to per-
mit the operation of up to ten com-
munication receivers from a com-
mon aerial without cross-modulation
cffects or loss of individual signal
strengths. It consists of a wide-
band amplifier with filters, giving a
pass range of 2-z0Mc/s flat to with-
in +3db, and this arrangement
feeds into ten cathode-follower
stages which are designed to work
into 75-0 unbalanced loads. The
amplifier will handle signals up to
250mV without overloading or exces-
sive cross-talk, and down to 1xV
without the noise becoming appreci-
able, Tt is designed to an Inter-
national Aeradio Speciication and is

suitable for international rack-and-
panel mounting.

Loudspeakers
AS a result of the cousiderable in-
terest shown in their *‘ Sten-

torian’’ 12-in Concentric Duplex
loudspeaker, Whiteley Electrical
Radio Co. Ltd., of Victoria Street,
Mansfield, Notts, are now produc-
ing this model in an acoustically
designed vented cabinet at £32 10s.
It stands 3ft high and 2ft wide, and
is finished in polished walnut. From
E. K. Cole Ltd., of Southend-on-
Sea, LEssex, comes the Model ES115
extension speaker, an 8-in p.m.
dustproof type in a plastic cabinet,
at £2 175 6d. It will handle a 3-
watt output and has an on/off and
volume control flush-fitted in the
side.

Picture-telegraph
Equipment

ONE feature of the picture-tele-
graph equipment now being
made by the General Electric Com-
pany is that the transmitter can be
converted for use as a receiver when
required by a simple interchange of

Ediswan Mark 1II low-frequency
wave analyser with top open. One
of the chassis sections has been
withdrawn and swung round on
its bearings for maintenance.

Right : Ekco extension
speaker, model ES115.
The plastic case can be
supplied in either beige
or maroon.

“ Twinvicta ”’

two of the patterns available in the new ‘' Tygan '

mains,battery portables, showing

covering material.
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parts. At normal transmission speed
a 10in X 8in piettire can be sent over
telephone  line, carrier circult or
radio link in 14 minutes, although
this time can be reduced to seven
minutes at the expense of picture
quality,

Definition is the highest pessible
within the limits prescribed by the
C.C.1.T., and the equipment will
work in conjunction with any other
picture-telegraph equipment which
complies with these standards. Pic-
tures can be received as positives on
photographic paper for direct viewing
or blockmaking, or as negatives when
a quantity of prints are wanted.

Miniature Hearing-Aid

REATLY improved intelligibility

is claimed for the new *‘ Micro-

pak I1* one-piece hearing-aid,
which has a high maximum gain
(55db air-te-air) and is provided
with optional a.v.c., in addition to
manual volume control, to ensure a
maintained comfort level and free-
dom from loud noise. A recessed
crystal microphone is used, followed
by three stages of amplification,
with the output pentode feeding into
either air- or bone-conduction re-
ceivers. The overall response is sen-
sibly flat, but a bass cut for tone
control is introduced when on a.v.c.
Produced by Bonochord, Ltd., 48
Welbeck Street, London, W.1, this
model measures 3jinx275inx }in,
and weighs only 50z complete with
batteries. It gives 350 hours of life
on a 15-V h.t. battery, 10 hours of
L.t. life on a standard ‘“pen’’ cell,

and costs less than }d per hour te
run. The price is 30 guineas.

Germanium Rectifier

() meet the needs of designers
who want a low reverse
current at a reasonable price,
the General Electric Co. Ltd. have
introduced the GEX45. This has
a reverse current of 10-3ouA and
costs 108, as distinct from the IopA
of the GEX 55, which costs 30s. The
forward current is approximately
8mA at +1 volt and the turnover
voltage is greater than GoV.

Miniature Transformer

AN exceptionally small trans-

former, giving an impedance
ratio of 250:1, has been designed by
John Bell and Croyden, of 117 High
Street, Oxtord. It is suitable as an
output transformer for hearing-aids
and the primary winding can be in-
cluded in the anode circuit of the
output valve, giving an inductance
of 28H at 2zooxA d.c. or 12H at 1mA
d.c. There are 5,000 turns of 48
s.w.g. on the primary and 100 turns
of 38 s.w.g. on the secondary. Using
“F’  size laminations and a
moulded bobbin, the outside dimen-
sions work out to0.752in x 0.438in x
0.55in.

Educational Oscilloscope
Units

O meet the needs of schools and
colleges for a moderately
priced demonstration instrument,
the Equipment Division of Mullard

Electronic Products Ltd., Century
House, Shaftesbury Avenue, Lon
don 1V.C.z has introduced a c.r.t.
unit Broo and an associated time-
base/amplifier unit Brior that to-
gether provide most of the features
of the modern oscilloscope. Each
unit has its own internal power
supply. There is a 3-in c.r.t. in the
Bioo, with vertical and horizontal
deflection sensitivities of about 0.2
mm/V. If desired, the vertical and
horizontal amplifiers in the Broi,
which have a frequency response of
25¢/s to 30 kc/s, can be used with-
out modification as independent
general-purpose  amplifiers. The
Broo unit costs £12 128 and the
Bior unit £15.

Transmitter Feeder Cable

ESIGNED for handling large
amounts of r.f. power, the new
Telcon AS.84.A1 semi-air-spaced
cable has shown itself capable of
carrying 20kW at 45Mc/s without
difficulty. Regarding its propaga-
tion characteristics on wide-band
transmission, tests on a 28o-yard
length have shown that the voltage
standing-wave ratio would not be
worse than 0.93 over a 1o Mc/s band
centred at 60 Mc/s. The inner con-
ductor is a solid copper wire of
diameter slightly above }in, and is
supported at intervals by a series of
interlocking Telcothene mouldings.
The outer conductor is a seamless
extruded tube of aluminium. The
Telegraph Construction & Mainten-
ance Co. are at 22, Old Broad St.,
l.ondon, E.C.2.

Right : Mullard educa-
tional aid ; on the left
is the time-base/ampli-
fier unit Bror and on
the right is the cathode-
ray tube unit

Bi1oo.

Bonochord ‘‘ Micro-
pak I1 ’’ hearing-aid,
showing the drum-
type volume control,
microphone grille
and pocket clips.

Telcon transmitter feeder cable. On the left is a cut-
away view to show the interlocking mouldings which
support the inner conductor.

Belclere miniature
transformer  for
use in hearing-
aids, showing its
size in relation to
the human hand.
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Maybe in May

Source of the Saucers

FLYING saticers have taken the
place of the Loch Ness Monster,
but whereas the monster did no
greater harm than to frighten a few
Scotsmen out of their wits, thus
leading them to forswear further in-
dulgence in the national beverage,
this new menace is far more serious.
By acting as transient reflectors and
s0 causing intermittent distortion
and fleeting ghost images on our
television screens, ihese so-called
salicers are proving a very real
source of irouIbIe.

At present the trouble is not ex-
cessive because these saucers are few
in number, but Jike Hitler, who also
began in a small way, they will be-
come' uncontrollable unless dealt
with promptly. Obviously the first
thing to do 1s to find out whence
they come and deal with them at
the source; for when plagued by
wasps it saves a lot of time if we
can Jocate their nest.

Now it has been suggested that
they come from another planet but
astronomers insist that their obser-
vations show that, with the excep-
tion of the Earth, the Sun’s satellites
are incapable of supporting life, and
who am I to disagree with such
learned men? But we must not
torget. as Mr. Hoyle, the erudite
astrophysicist fromn the banks of the
Cam, has reminded us over the air,
that we cannot absolutely rule out
the possibility that some of the
myriad  sparkling spheres, with
which the heavens are bespangled,
may possess some inhabited satel-
lites. This, however, does not take
us very much farther for, as Mr.
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Hoyle also tells us, the nearest stars
to us, which for the sake of argu-
ment we  will assume to possess
inhabited planets, are roughly three
light-years, or in more homely
figures  17,330,476,800,000 miles,
distant from us. Now since the
observed maximum speed of the
saucers is said to be a mere eighteen
thousand miles per fowr it would,
leap years included, take them
rather more than twenty-two thou-
sand vears to do the round trip (“*if
in doubt, work it out’’ as the peda-
gogic maxim puts it, but in the
interests of domestic harmony dou'!
‘“ Ask your Dad ”’ in this case).

1t is clear, therefore, that we must
look for a ‘‘ home-counties”’ planet
in our own Solar System which has so
far eluded the eye of the astronomer
and I think I have found it by
means of radar. Basing my work,
like many others, on the specula-
tions of Aristarchus and other
ancient Greek philosophers, I have
discovered that this new planet
travels round the same orbit as that
of the Earth but, as it is 180 degrees
out of phase and moves at the same
speed, 1t is always on the opposite
side of the Sun to us; therefore, we
can neither see it nor get a direct
radar echo from it. But any of you
who are proficient at billiards will
readily understand how an indirect
radar-echo can be obtained by a
simple there-and-back cannon = off
one of the other planets when it is
in a suitable position. I am hoping,
therefore, to get the Government to
allow me to demonstrate this to the
public at the Shot Tower radar in-
stallation which is being erected for
this year’s IFestival of Britain. The
echo from it will automatically ring
the bell and return the money of
successtul shooters. I propose to
give the planet the appropriately
commemorative name of Radaria.

Radio Jubilee

HIS year we enter upon the
second half of the zoth century
and it would surely be fitting that
a section of this year’s radio show
should be devoted to a review of the
tremendous progress made in the
past fifty years. The year marks
for one thing the jubilee of trans-
atlantic wireless, as it was on
December r12th, 1901, that Marconi
first linked us with the New \World,
and it was in 1901, too, that the
first British merchant ship, the Lake
Champlain, was fitted with wireless.
It 15, however, rather a ditficult
thing to stage a suitable review of
the past half-century of radio and
make it interesting to the general
public. It can so easily degenerate
into a moth-eaten dry-as-dust ex-
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By FREE GRID

hibition of ancient sets and com-
ponents.  \We want to see and
hear the things in action and also
hear the B.B.C. artists as we heard
them nigh on 30 years ago when
loudspeakers, driven by output
valves as unbiased as myself, bel-
lowed like the bulls of Bashan, and
famous public enterlainers refused
to have anything to do with broad-
casting. In other words, we want
something that i1s alive and inter-
esting  like the annual run {to
Brighton of ancient cars when
ploneer motorists celebrate their
red-flag emancipation dav which,
like Marconi’s first British patent,
was an outstanding event of 1896.
It is astonishing how few listeners
realize how old wireless really is;
not many, for instance, know that
the valve was invented in 1904.
Perhaps the organizers of this
year’s Naticnal Radio Show will
give my suggestions for enlightening
the man in the street some thought.

Power-cut Pageantry

WONDER why no radio manu-

facturer has yet marketed a set
which automatically switches itself
over to batteries during a power cut.
Such an instrument is a logical de
velopment of the battery/mains
portable now available. Say what
you will, power-cuts have come to
stay. At present unavoidable, they
will eventually remain as part of the
rich pageantry of our national life
like the posy which Judges of the
High Court still carry on certain
occasions even though the combined
efforts of the imedical and plumbing
professions have long since removed
the necessity for it. T am surprised,
too, that no effort has yet been
made to enable an a.c. mains clock
to keep itself going during a power-
cut; surely the answer is a battery,
a vibrator, a transformer and an
automatic switching arrangement.

uur National Life.
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LETTERS TO

The Editor does not

opinions expressed

A.M. versus F.M.

AVING been interested in this
controversy for a long while,
I constructed an a.m./f.m. receiver
some time ago, but have only re-
cently had an opportunity to carry
out somec tests on the Wrotham
transmissions, particularly from the
fidelity and interference angles. The
results have not altogether surprised
me, as I knew from cxperience on
television sonnd that e.h.f. a.m. was
capable of very high quality, but
prone io ignition interference; how-
ever, I was agreeably surprised by
the almost complete absence of this
virulent interference (and, incident-
ally, any other kind) on the
Wrotham transmissions.

Comparing the a.m. with the f.m.,
I find little to choose hetween them
as regards fidelity and lack of inter-
ference; the a.m. appears to be the
stronger signal, though ample pick-
up can be obtained on an ordinary
indoor aerial from both signals. The
fidelity of both seems to be effected
by Jland-line considerations, and
much of the programme material
shows up badly when used to modu-
late these high-fidelity transmis-
sions, though occasional ‘‘live’’
studio broadcasts are first-class.

I consider there is a definite future
for e.h.f. broadcasting as an un-
limited number of low-power {rans-
mitters would entirely solve the
problem of 100 per cent covcrage
(which is far from being achieved
with the present system) without
the disadvantages of sharing fre-
quencics, and would at the same
time provide much better quality.

However, to return to the a.m./
{f.m. controversy, considering the
the additional complications and
extra cost of the f.m. receiver,
which, in my experience, is in no
way superior to its a.m. counterpart,
I can see no earthlv reason for the
controversy. Let’s have lots of a.m.
broadcasting on e.h.f., and those of
us with high-fidelity equipment will
at last get value for their licence fee !

R. C. BURNELL,

Wallington, Surrey.

Television Load

HE recent extension of the tele-
vision Children’s Hour from
Sundays to week-days seems likely,
with the present timing, to have un-
fortunate results in several direc-
tioms. The highest peak electricity
load during the six winter months

WIRELESS WORLD, JANUARY 1951

THE EDITOR

necessarily endorse the

by his correspondents

occurs around 5 p.m. At that time
it is the rule rather than the excep-
tion in my own district (which is no
doubt typical) for the mains voltage
to be reduced 15 per cent in order to
shed load. This is just the time at
which the children’s television is put
on.  To the British Electricity
Authority it means that a new load,
of the order of 100,000 kW, and
growing rapidly, is being placed on
top of their highest peak. To the
radio industry 1t means that 6.3-V
heaters of valves and cathode-ray
tubes are being run at 5.35 V, a drop
of rather more than double 1he safe
maximum prescribed in the Code of
Practice issued bv the B.R.V.M.A.
which states that low heater volt-
ages are as much to be avoided as
high voltages. To the radio dealer
it means that television sets (especi-
allv the modern a.c./d.c. tvpe) are
hl\ely to go out of adjustment and
give poor results generally, so that
his customers complain.

The remedy would seem to be to
delay the children’s television pro-
gramme on Monday to Friday until,
say, six p.m.

M. G,

Bromley, Kent.

SCROGGIE.

¢« Phase Shift Oscillators”™

’I‘HIS article by W. G. Raistrick
in your November issue is of
considerable interest in view of the
unusual merits of the circuit con-
cerned.

We feel, however, that other work
on this circuit is worthy of mention.
The principle of the valve phase
shifter was described by Dome’, and
an oscillator incorporating this by
Villard under the title ‘‘Tunable
A.F. Amplifier. e

Villard's article is particularly
valuable in that it mentions the use
of the circuit as a selective amplifier
by the use of 180 degrees Pphase
change. Villard claims this gives a
sharper null than either twin tee or
\Wien Bridge networks. He also
points out a unique feature of the
oscillator, namely its ability to pro-
duce two outputs go degrees apart
in phase.

One further point. For successful
operation of this circuit it is desir-
able that cathode and anode load
resistors should be fairly closely
matched, and also that the im-

' Eleotronics, Dec., 1946.
* Electronirs, July, 1949.
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SOUND E‘iﬂJ]PMhNT

MODEL T.101

12 Waig
Hish Fidelity
AMPLIFIER

This latest Trix model is a
versatile high fidelity amplifier
suitable for numerous applications.
It incorporates special twin channel
tone compensation circuits with
controls for bass and treble boost,
and push-pull output stage with
inverse feedback, thus providing
exceptional quality of reproduction.

Separate input sockets are fitted
for gramophone pick-up, micro-
phone and radio inputs with
appropriate selector switch on the
front panel.

A socket is also incorporated for
H.T. and L.T. supply to feed an
external mixer or radio feeder unit.

LONG-PLAYING RECORDS

The T.101 gives superb results
with ¢ long playing® records as
well as standard types.

The output is high impedance,
allowing several external speakers
to be connected, on long lines
without loss of power.

Full details of this aemplifier and
other models in the large Trix range
of Sound Equipment available on re-
quest. Send for latest catalogues and
price lists.

THE TRIX ELECTRICAL CO, LTD-
1.5 Maple Place, Tottenhsm Court Road,
London, W.I. ‘Phenez MUSeum 5817
Grams & Cables: **Trixadio, Wesdo, London.”

AMPLIFIERS - MICROPHOMES + LOUDSPEAKERS
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pedance of the power supply should
be low in comparison. As the loads
may only be of the order of a few
hundred ohms this may cause
trouble at low frequencies.

W. BACON

D. P. SALAMON

Hindhead, Surrey.

“ Curtous Effect”

DDITIONAL experiences with
flashes and streaks of light on

the screens of cathode-ray tubes
after switching off may be of interest

to your readers. The tube in ques-
tion was used in a high-speed oscillo-
graph for transient observation and
photography. It was a Du Mont
5RPrrA, using a gun voltage of
4kV and a post-deflection accelera~
tor voltage of 20kV.

It has f{requently been observed
that, after switching off, luminous
phenomena of various types oc-
curred. These phenomena consisted
of any or all of the following.

(a) Occasional general illumina-
tion over an area of a few sy. inches,
which was of low intensity.

(b) Bright spots of varying in-
tensity, some bright and some dim.
These were oblong in shape and
radial in direction, and have been
observed as intermittent flashes, or
as moving flashes of a few seconds
duration, or more.

(¢) Occasional small patches ot
light, which could be moved slightly
by rubbing the tube face with the
hand or a cloth.

Of these three tvpes (b) was the
most frequent, and could often be
increased in intensity by rubbing the
tube face with a cloth or by hand.

[hese phenomena did not always
appear on switching off, the most
favourable time for their appearance
being when the apparatus was thor-
oughly warm. However, rubbing
the tube face would often produce
them if they had not appeared, or
increase and intensify them if they
were weak. It would also prolong
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the duration of their appearance.

voltmeter permanently con-
nected across the e.h.t. supply defi-
uitely indicated th:t such supplies
were off. The phenomena appeared
sometimes instantly, when it was
reasonable to suppose that the
cathode was still hot, but at other
times they appeared some time
after, or persisted for such a time
that it seemed unlikely that the
cathode would even be warm. The
tube did not use any Perspex screen,
as has a previous example given in
these columns. The electrostatic
charges, presumably responsible for
these phenomena,
seemed either to be
on the outer surface
of the tube or pos-
sibly internally on
various parts of the
tube itsell. The fact
that the phenomena
appeared most fre-
quently and strongly
in summer with a
warm, dry day, and
when the apparatus
had been working
for a long time and
was thoroughly
warm, would seem
to indicate that the
origin of these
flashes was outside
the tube rather than
inside.

The accompanying photograph,
made accidentally owing to a mains
failare at the time of exposure,
shows some of the phenomena, which
must have occurred shortly after the
supplies were cut otf, as the camera
shutter was ouly open for a few
seconds. (Note, the zero line had
been previously recorded.) Tt illus-
trates equally well the phenomena
which occurred much later after
switching off, and lasted for a few
minutes. R. RITTER.

RICHARD G. PARR

Zirich, Switzerland.

Pickup Input Circuit

N additional input circuit for the
Acos GP20 pickup may be of
interest to readers in view of your
article ‘* Pickup Input Circuits '’ in
the November 1950 issue. It is based
on the article ** Negative Feedback '

continued

in the March 1950 Wireless World.
[ have used this circuit in an
attempt to approximate to curve 1
rather than curve 2. The effective
input impedance is increased by
negative feedback to about 6 M,
and a very satisfactory bass response
is obtained from 78 r.p.m. records.
J. G. KNAPP.
Nottingham.

Beauty and the Beholder

I WAS interested to read in your
October issue the letter on
aerials as things of beauty—or
otherwise.

As to outdoor television aerials,
I doubt if the ** Dictators of Town
and Country Planning’’ can con-
trol the erection of an outdoor
aerial; certainly not an ‘*H " on a
short mast, anyway. DMultiple ele-
ments on 50-foot masts might be a
different proposition.

My reasons for this contention
may be found in Section 12 of the
Town and Country Planning Act,
1947, which exempts from the pro-
visions of the Act (and therefore
the dictates of local planning
authorities) certain things. One of
these is: works for the improve-
ment or alteration of a building
which do not materially affect the

+ 250V
100 kré
)
SPLITTER
005uF

ACOS
6P 20

skl

25kl

i

Negative feedback applied to
increase input impedance and
(betow) response of GP2o pickup
taken with Decca Ki8og4 test
record. I, on open circuit; 2, with
0.5 MQ load.

-
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external appearance thereol. 1
think the ordinary ““H "’ ¢n a chim-
ney stack (with a short mast, if you
like) comes within this provision.
Now, of course, the local planning
authority may think otherwise.
Very well, let them; the Act also
contains, in Section 17a, provision
which says: Anyone proposing to do
something to a building, and being
uncertain whether or not (1) his
proposals come within the seope of
the Act, and (2) if they do, whether
or not they require permission, can
apply to the local planning author-
ity to determine these points. This
being so, let anyone wishing to erect
an ““H’’ and fearing the wrath of
the local planning authority apply
for a determination, as mentioned
above. If the answers to (1) and
(2) above are ‘‘No,’”’ then he ma
proceed. If the answer to (1) 1§
“Yes® and to (2) ‘“No,”" then
again, unless the local planning
authority go to some trouble by
using other provisions of the Act
(which is, T think, fairly unlikely)
he may carry on with his proposal.
If the answer to (1) and (2) is
““Yes,”” then the local <planning
authority can refuse permission.
But in this last case the applicant
can appeal to the Ministry of Town
and Country Planning on two
points: first, that his proposal is not
within the scope of the Act, and,
secondly, even if it is within the
scope of the Act, that permission
should be granted. I doubt very
much if, on such an appeal, the
Minister of Town and Country Plan-
ning would refuse permission. I
think he would overrule the local
planning authority in most cases.
So let some would-be viewer take
action on the lines mentioned
above; perhaps someone has already
done so, in which case, T suggest
the result should be of interest to

many readers.
W. WILSON.
Sne. iton Dale, Nottingham.

“ Tolerances and Errors”

HEN (in the November issue)

I likened the manufacture of
resistors to shooting at a target
““from a considerable distance’’ it
was with a certain naughty provo-
cativeness. So it didn’t altogether
surprise. me when a  well-known
resistor manufacturer reacted. From
what he says it appears that the hit-
and-miss method 1 described is no
longer practised in the enlightened
modern resistor factory.

It seems, then, a good oppor-
tunity for a resistor manufacturer
to tell us how he does it now. It
may be that when making +5 per
cent resistors he stands nearer to the
target.

T still suspect that before T bought
my + 20 per cent stock someone had
picked out the best ones—but per-
haps they were made in the bad old
days. ““CATHODE RAY.”
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SWITCHES

“Bulgin’ Miniature Switches are truly Great.
Made up of as many as 50 different parts, each part
precision made and type checked and gauged,
these switches are strong, compact, robust and
reliable, guaranteed for 25,000 operations.

The choice of operating-style is vast. ROTARY,
ToGGLE, PusH-pULL, KEY, PRESS-KEY, MICRO-
SENSITIVE, AUTOMOBILE, APPLIANCE, THERMAL-
DELAY and FLASHER, PEAR-DOLLY, BALL-DOLLY,
FORKED-DOLLY, EXTRA-LONG BUSH, LONG-BUSH,
SHORT-BUSH, DOUBLE-POLE, SINGLE-POLE, BIASED,
ON-OFF . . . We should need the whole “ Wire-
less World *” to tell yeu all about our switches ;
full details are given in our Catalogue No. 185
(185/WW) Price 1/~ post free. Here are a few
brief examples :

1. List No. S8.365, 366. Single-pole On-off
Switch. Press for ON (S8.365) Press for OFF
(8.366). These switches are ideal for Refrigerators,
cupboards, etc. Roller-Contact Q.M.B. action,
highest grade laminated bakelite insulation, fitted
with silver-plated solder~tags for contacts. Fixing
is 15/32in.¢ on up to {,in. thickness. Thread 32
t.p.i., Whit-form. Plunger travel is approx. }in.
2. List No. S.324. Double-pole, change-over,
semi-rotary Key-switch.  Working voltages,
6-250 a.c. or d.c. Max. test voltage 1,000 peak:
insul. res., <« 40MQ. Contact res., F 0.01Q
(10mQ) at: 6V. and 2 x rated amps. Angle of
operation, 60° - 10°. Reverse force against
internal stops, } 7lb.-in. Clean Make-break snap
action. Fixing is by 15/32in. ¢ hole, preferably with
re-entrant ‘key’ 4in. X Ain.

3. List No. S.400. Single pole Make-break, long-
bush type, for panels, not greater than #%in, thick.
Tested at 1 KV. peak ( = max. test V.) Dry I.R. «
40MQ at 500V. This switch, with S.401 and S.404,
is suitable for automob:les or mains uses.

4. List No. 8.565. (Shown fitted with K.107
Knob) Semi-rotary Q.M.B. snap-switch. Shafts
are lin.¢ (0.247in.—0.249in. actual) and take
standard knobs. Shaft is not flatted, this is a great
advantage when legended knobs are used; the
switch may then be mounted in panel any way up
if space is tight and the legend is still in horizontal
position. Fitted with solder-tags or terminals for
connection.

5. List No, S.332. Single-pole, Make-break,
On-off Switch with forked-dolly for mechanical
operation by #in.¢ pins or equivalent, moving
on jin. radius. Average operating angle, 45°.
Peak Amps. at 6V. ~ = 6, at 110V. ~ = 4.,
at 250V. ~ = 3,

6, List No. S.220 and S8.390. Q.M.B. Toggle-
action push-pull models. Popular contacting-
combination-push-pull types, fully insulated from
case, and suitable for 6-250V. (i.e., Automobile
as well as mains uscs). Both these switches are
Single-pole Make-break, and are fitted with rear
terminals for contactirg. Pull for * ON’ (S.220)
and Pull for * OFF ’ (§.390.) Fitted with polished
black bakelite knob, unscrewable for mounting
switch to pancl.

7. List No. S.277. Double-pole Q.M.B. Toggle
switch for 6-250V. circuits. In accordance with
wise, modern, safety requirements, double-pele
switches are in greater demand than ever before.
Suitable for 6-~250V. circuits a.c. or d.c. Tested
at 1,000V. peak (=4 times working voltage) :
insulation resistance € 40MQ. Contact resistance =
3 0.01Q (10mQ) at 2 K rated amps. Rated amps
may be doubled at 6~12 Volts.

END FOR CATALOGUE (185/W.W.) NOW

PRICE I/- POST FREE

~A.F.BULGIN & CO.LTD

BYE-PASS ROAD BARKING

TELEPHONE -Ruppie LT
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RANDOM RADIATIONY

By “DIALLIST”

Woulid You Like One?

ONE QUITE OFTEN hears or reads
that one of the things mankind most
needs to-day is a television equiva-
lent of the crystal set. People who
air this opinion not infrequently
show a few moments later that they
have never stopped to think what
they mean by it; for almost in the
next sentence they add that much
larger images than those now usual
must be provided. The great ad-
vantages of the crvstal set are that
it can be bought cheaply, that it is
very simple, that almost anyone
who wants to do so can make it and
that it can be run at next to no cost.
Fine! But what does it do? The
best that it can furnish is headphone
reception of the broadcast pro-
grammes at comparatively short
ranges.  The equivalent television
set, wore there such a thing, would
presumably present its images on a
ene-inch screen, with headphone
reception of the accompanying
sound. I cannot see any rush for
such an instrument. Can you?

If Wishes Were Horses . . .

It and when vou can get them
down to brass tacks, you find that
what those who say such things
really have in mind is that the world
is longing for the advent of the
high-grade receiver, giving at least a
16 x 12-inch image, at a price well
below £25. 1Ii that be so, the
world, one fears, will go on longing,
at any rate for quite a bit yet. Un-
less—as is quite possible—some en-
tirely new and far simpler method of
transmission and  reception is
evolved, television must continue to
e something of a luxury. To my
poo:r brain it seems that home tele-
vision is an amenity, on a par with
a good piano or a home-movie out-
fit, to be earned, should you desire
to have it, by effort and by saving.
And what you want to get for your
money 1s a set which can be relied
upon to give good results.

There’s a Limit to Cheapness

What I'm driving at is that, when
you come to buy a television set,
you cannot expect to get more than
you pay for. The bare facts are
that as things are at present it must
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contain upwards of 15 valves; 1n-
clude a considerable number of cir-
cuits capable of being finely adjusted
and of staying put, once they are
adjusted ; and, if you want a big
picture, have either a monster c.r.t.
for direct presentation, or—it you
prefer projection—a small super-
brilliant c.r.t. p/us devices for rais-
ing the eh.t. to 16,000-20,000V,
plus an optical system, plus a
separate screen. The set should
also be easy to operate and perfectlv
safe. To provide all these things
the maker cannot go below a certain
minimum price unless he is prepared
to cut his costs in undesirable ways.
There may be a real danger in that
the cry for cheaper and cheaper
television sets may lead to a price
war and to the large-scale produc-
tion of over-cheap sets which not
only give a comparatively poor per-
formance when at their best, but
develop into constant and expen-
sive sources of trouble.

Valve Symbols

IT was MENTIONED in the Novem-
ber Editorial that the revised
edition of the British Standards In-
stitution’s ‘‘ Letter Symbols * for
Electronic Valves'” (B.S. 1409: 1950)
bears on its cover a most unfor-
tunate statement that the symbols
which it lays down are intended for
use mainly in manufacturers’ cata-
logues and such hike. Myself, I read
this statement with a horrid sinking
feeling; but I felt a bit better when
I had time to think over its implica-
tions.  If valve manufacturers and
other members of the radio industry
are going all out for the use of the
symbols in their catalogues and
other *‘literature " {(and presumably
they are, for they played a major
part in evolving them), their cus-
tomers will have perforce to be
tamiliar with them, or they will not
be able to follow what thev read.
The symbols, then, are bound to
become established as a kind of
lingua franca of radio technique in
this country. Those who write or
publish books and articles would be
foolish indeed if they did not use
them, knowing, as they must, that
these symbols are parts of a
language with which all their readers
must have at any rate a nodding
acquaintance. It would have been

far better, admittedly, had the state-
ment in question not appeared on
the cover of B.S. 1409:1950. Better
still would have been one recom-
mending the adoption of the sym-
bols by all British writers, teachers,
publishers and manufacturers con-
cerned with the advancement of
electronics.

International Standards
Lacking

Probably the most one can pray
for is that the technical terms and
symbols used in one’s own country
mav achieve standardization, for we
seem to be drifting farther and far-
ther away from the international
systems that were once inaugurated
with such high hopes. A mathema-
tical friend to whom I said some-
thing of the kind promptly pulled
me up short. " In my particular
branch,” said he, ‘' we have been a
bit more sensible. A/l the signs and
svmbols of mathematics, which is a
reallv  international language, are
completely standardized throughout
the world.”” I pulled an old enve-
lope from my pocket and wrote on
i+

g 1,432
“What,”” I asked, ‘“would that
convey to a IFrenchman or a Ger-
man?’’  ‘“Why, one thousand four-
hundred and thirty-two, of course.”
I explained that it would mean one
point four three {wo and that either
of them would write the number he
had mentioned as: —

1.432
Electronics, being one of the newest
branches of science, probably suffers
more than most from lack of inter-
national standardization, for each
country tends to adopt its own set
of terms and signs for advances and
discoveries which it makes simul-
taneously with other countries.

Sunspots Again

ONE DOES NOT ENVY engineers en-
gaged in keeping telecommunica-
tions going during disturbances due
to sunspot activity, such as we had
at the end of November and the
beginning of December. World
traffic was very heavy at that time
and there were longish periods ot
almost complete blackout, particu-
larly in northerly and southerly
directions. All sorts of ingenious
expedients have to be adopted. I was
told that on this occasion messages
to Australia, which normally go
direct by radio, were at times sent
by cable to America, by radio across
that continent and by cable to their
destination.

WIRELESS WORLD, JANUARY 1951
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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 I.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 ** Q ” 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 & Manufacturers :—

THE AUTOMATIC COIL WINDER & ELECTRICAL

WINDER HOUSE . DOUGLAS STREET LONDON

290 uateS
ﬁ‘od“ s’\ﬁ“a‘

EQUIPMENT CO., LTD

S.W.1 Telephone: ViCtorio 2404-%

CEH
A
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For efficiency and fidelity each Rola speaker is indeed
“one’in a million *’ but ina more literal sense, every Rola
you receive is one in ten million speakers which are proving
the superuonty of Rola performance throughout the world.
So let figures speak for themselves and specify Rela.

Manufacturers Enquiries to:—
BRITISH ROLA

FERRY WORKS, SUMMER ROAD, THAMES DITTON.
SURREY (Emberbrook 3402-6)

Wholesale Enquiries to—SOLE DISTRIBUTORS

LONDON & NORTH:— SOUTH:—
CYRIL FRENCH LTD., ROBSHAVY BROS.,
HIGH ST., HAMPTON WICK, 10, EXETER RD., THE SQUARE,
MIDDX. (Kin. 2240) BOURNEMOUTH, (Tel.: 5896-7)

LOW FREQUENCY -

TYPE 702

THIS Low Frequency Signal Generator employs a resistance-
capacity oscillator circuit to brovide stabie output voltages
of pure waveform over the frequency range 30 ¢/s-30 kc/s.

A screened and balanced transformer is provided to enable
balanced, unbalanced and fully floating outputs to be ] )
obtained, the source impedance under all three conditions PRICE £75
being 600 ohms.

A single level control enables the output to be set to any desired value,

and a 600 ohm constant impedance output attenuator provides steps of
20, 40 and 60 db of attenuation.

The output voltage is monitored by a diode valve voltmeter which is
%?)l(;br;:;d both in open-circuit volts and in db relative to 1 milliwatt in
ohms.

Hlustrated descriptive leaflets of this or any other Airmec instrument
will be gladly forwarded upon request.

AIRMEC LABORATORIES LTD

HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND
TI4: HIGH WYCOMDBS 20060 CABLES: AIRMBC HIOH WYCOMBE

AL(a)l 4
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Germanium diodes

have many advantages —electrical and physical, which makes a substantial
appeal to the professional radio engineer and the serious experimenter. Being so
small they can be soldered directly into the part of the circuit where they are
wanted and without any consideration of mounting methods or special holders.

They require no heater power and therefore the danger of introducing hum
does not exist, neither has screening to be considered.

A minimum life of 10,000 hours means that they need not be easily accessible
for replacement and the special sealed and robust construction ensures immunity
from damage by vibration or atmospheric conditions.

As replacements for thermionic diodes, G.E.C. germanium diodes are always
worth considering and the main points which have to be taken into account are
reverse resistance and permissible reverse voltage. Their low shunt capacitance
will always be advantageous compared with thermionic diodes.

From the point of view of the experimental worker they are invaluable
because of their versatility, and they can equally well be used for say, an improvised
source of bias from a heater supply, a probe voltmeter at television frequencies
or in one of the many circuits of which the following are typical exampies.
For further information write to: -

Osram Valve and Electronics Dept., Hr.
Magnet House, Kingsway, W.C.2. .
—K“- CATHODE OF CR.T
GEX33  H.FC > 6EX44 :
- Y= GRID OF C.RT
0.05,F
300pF
Ystxes
i 77

Vision Detector and Spot Limiter

T.V. Sound Detector and Noise Limiter

THE GENERAL ELECTRIC €CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2
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THOUSANDS OF USERS are
The famous convinced that the TELECRAFT

2 FA22 is Britain’s foremost
FRINGE AERIAL

and NOW 7'ltac/¢romatic
TEI:ECRAFT have designed an ~ IR
i gl 78[301510"/
fens

The TS 50 i
FOR "DAYLIGHT” VIEWING
WITH NO LOSS OF BRILLIANCE

an “H” with all the features
The New Filtachromatic Magna-

you’ve asked for at an amazingly
low price.

STUDY THIS SPECIFICATION
THE TS50 retains the wellknown TELECRAFT |
DIPOLE FEEDER BOX f i

COLLECTORS and REFLECTORS The New and . !
%" diameter Aluminium Alloy Tube Beigain vista actually contains the filter
New Type Reflector Assembly inside the lens, thus ‘¢ light-loss ”’
Die-cast Mast-head casting | i SR e ’

.15 Wave-length Seamless Steel Spreader SUERETSE a',‘d,you don’t have to
7ft. Seamless Steel Mast 1 . turn up the brilliance and shorten
Steel Lashing with welded joints = the life of your tube. This unique
12ft. 7-strand Galvanised Lashing-Wire £ deve|°pment is now incorporated
3 Corner-Plates, *“J” Bolts, *“ U” Bolts, ° o q a q .
Rope Grips, Thimbles, ete. 7 in Magnavista’s usual high quality
STOVE ENAMELLED THROUGHOUT / precision lenses at no extra cost

GUARANTEED TO WITHSTAND
SEVERESTWEATHER CONDITIONS

£ 3 1 7 Complete. LONDON
. L]

or MIDLAND.
Don’t let this low price mislead you. The
TS50 is a first-class product and is
GUARANTEED FOR TWO YEARS

The FA 22 remains at the same price :-
Complete.

LONDON
£5-1 2-6 MIDLAND. *

to the purchaser. This is viewing
de-luxe.

There is a Magnavista model spec-
ially designed to suit every set.

PRICES.

There are over |8 different New
Magnavista Models at prices rang-
ing from £4/14/6 to £7/17/6.

SEND FOR DESCRIPTIVE LITERATURE

Contact your Wholesaler and insist on

l a product of
METROPEX LTD

38 GT. PORTLAND ST., LONDON, W.I

LIMITED and
THORNTON HEATH
SURREY
Tel.: THOrnton Heath 2985 ]
Depots: BIRMINGHAM, BRISTOL, MANCHESTER, WORTHING
SCOTTISH ENQUIRIES :
LOUIS GRACE, 18, Longside Place, Glasgow, S.i

QUADRANT ROAD
KING’S HEATH STATION, BIRMINGHAM
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determined by accurate measurement.

GENERATOR

has been especially designed
for testing the transient
response of both audio and
video frequency amplifiers
by the square-wave tech-
‘nique and full technical
information is given in
our leaflet No. SWG2/]
available on request.

CINEMA-TEI.EVISION LIMITED

A Company within the J. Arthur Rank Organisation
FOREMOST IN THE MANUFACTURE OF

® Counters & Chronometers ® Metal Detectors ® Oscilloscopes o Photo-Electric

“Cells @ Cathode Ray Tubes o Geiger-Muller Tubes ¢ Electronic Instruments

WORSLEY BRIDGE ROAD-LONDON -S-E-26
Telephone : HITher Green 4600

But its no use guessing about the perform-
ance of an amplifier. This can only be

The ‘CINTEL’ SQUARE-WAVE & PULSE

Northern Agents: Scottish Agents: M
F. C. ROBINSON & PARTNERS LTD ATKINS, ROBERTSON & WHITEFORD LTD. «—

287 Deansgate, Manchester 3 100 Torrisdale Strest, Glasgow, 5.2 EI N
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Because
we. think . . .

modern Radio demands instruments
capable of better reproduction, we
have pioneered high quality push-pull
circuits to sell at modest prices.

The AMBASSADOR Six-Fifty Radio-
gramophone is an example of such an
instrument. Six valves A.C. super-
het circuit with two output valves in
push-pull. Twelve-inch loudspeaker.
Garrard auto-record changer for all
types of records.

Record storage space and walnut

X
N
%
cabinet retailing at £78. Tax paid. §§
v, R \\\

" » e s

BT % ] 4

AR 4
Pty un wr ]

N

o

e

G

Obteainable from Ambassador
Agents only. uscraced
leaflet of this and ocher
models on request to:—

Hire - purchase terms
are avalilable

B——

A -

YOU CAN MAGNETICALLY RECORD
using your Gramophone Motor as a Drive

Necessary parts, also usable later for a more

ambitious job, plans available, 1 Spool Diamond Magnetic

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller,

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two-

stage Preamplifier and your Radio Chassis. Set of parts £7 . 15 . 0, or items supplied separately.
Also Constructional Data tor Wire and Tape Recorders 5s.

PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.I12
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YOUu COULD MAKE AN AIRCRAFT 7=&/2’

A Lincoln, a Hastings, a Sunderland could no more fly without its Signal-
ler than the ‘Queen Elizabeth ” could sail without her Radio Officer.
Often flying long distances, the Signaller maintains communications by
keeping in touch with other aircraft and Ground Stations. He is not only
a skilled wireless operator but also an expert operator of radar navigational
aids and secret radio devices. To qualify for this fascinating and im-
portant career, you must first satisfy the R.A.F.s high standards of
intelligence and physique. If you can, you will be certain of N.C.O.
rank: and, later on, have a good chance of gaining a commission.

There are also special opportunities for certain Qualified Pilots, Navigators and
Signallers who are above the normal age limits for direct entrants.

Fly in the

ROYAL AIR FORCE

and be trained to lead!

TO: AIR MINISTRY,
(DEPT. W.D.9.B) VICTORY NAME
HOUSE, LONDON, W.C.2.

Send_aetarls or (1) airec: eniry fo
lying Branch (2) special schemes tor
ex-pilots and navigalors (give prevsous
rank) (3) speeial schemes for ex- AGE .
signallers. * deleie two of these.
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| SO SMALL— ==
f iTpoes (B}
| A BIG JOB ‘“ut |

ACE MODEL 600 |
&

ll Miniature in Size, but big in performance. l
The M.M. 2 Gang Condenser has frame
dimensions of only 1% x 133" x 14"
{I| Complete with dust cover. Cat. No. 4702.

PRICE 10/6 |

|

AVAILABLE IN CHASSIS FORM

An outstanding achievement in radio engineering ]

9 Valves
9 Wavebands |
Tuned RF Stage I
Permeability Tuning on Short Waves i
Full Bandspreading on 11, 16, 19, 25, 3I, 41 | |
and 49 m Bands |
Plus Trawler and Medium or Medium and | | 1
Long Bands I
10 Watts Push-Pull Qutput
Twin 10" Speakers

Price £25 0 0 plus £3 11 2 tax |

TYPE 604 (illustrated) is a low-loss short-
wave condenser suitable for Chassis or
one-hole fixing. Brass vanes are soldered
to supports and electroplated.

* % b kbt

TYPE 603 is a split stator condenser of

similar construction.
LIMITED

QUANTITY ONLY

The S.1 series in both types are particu-
larly suitable for low power transmitters.

|
i PRICES : Type 604 .. 15/3—17/0 |
Type 603 .. 16/0—17/6

Model 600 chassis and

speakers in magnificent

walhut cabinet of special
acoustic design

Replacement Scales calibrated to Copenhagen
Plan now available for :—

Size: Airplane Drive .. ;. .. 2/3 retail

40 in. X 20 in. X I2 in. Squareplane Drive - .. 2/6 retail
(approx.) Full Vision Drive . .. 2/9 retail

- S.L.8 or S.L.s Drive .. .. 4/6 retail

Price £30 0 0

plus £6 13 4 tax l I PRECISION COMPONENTS BY

vajor pistrisutors| | JACK SON

7-11 CAVENDISH PLACE BROS (LONDON) LIMITED
LONDON w.1 ’ KINGSWAY - WADDON - SURREY

Tel. : WILlesden 6713 Tel. : Croydon 2754-5 Grams : Walfilco, Souphone, London
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Introducing the lesser known

pages of our catalogue

) MARCONI INSTRUMENTS

LIMITED

We feel entitled to regard this instrument
with the greatest satisfaction although its
emergence in present form has not been
without setbacks. Based on a National
Physical Laboratory design and calibrated
by the NPL, itis a truly immaculate
measuring unit, which although of a quality
to be relished by the few, well repays the
care lavished upon it. Our on¢ regret
is that we have still not retained 2
Dielectric Test Set for our own labora-
tories; Wwe€ succumb in the end to the
plea that there are needs greater than
our own!

With all the advantages of a self-contained
mains operated unit, Dielectric Test Set
TF 704B determines the permittivity and
phase defect of dielectrics in the continuous

frequency range 50 kcfs to 100 Mc/s.
Capacitance variation in a tuned circuit is
the method used, a square-law thermionic
mirror voltmeter acting as a resonance indi-
cator. Because frequency is not involved
in the calculation, the instrument operates
over a very wide frequency range. .In
addition to its main function the Test Set
can be used for determining the properties
of high-frequency cables and the radio-
frequency performance of capacitors and
resistors.
Relentless attention to constructional
detail and a perfected measurement toch-
nique virtually eliminate all errers even
at the high frequencies. Readings are
therefore of an exactitude hitherto

unattainable.

s L .9 st- S, . I P . t- I 6
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—

coils.

also as

Phone Monitor.

bwn

Signal

COIL RANGES

éA) 1.5—3.0 Mc/s.
B) 3.0--6.0 Mc/s.
(C) 6.0—12 Mc/s.
(D) 12—25 Mc/s.

B

“Q-MAX ” MODEL G.D.O.1

IN STOCK

GRID DIP OSCILLATOR

WILLIAMSON AMPLIFIER COMPO.

The unit Is extremely sensitive and may
be used not only as a grid dip oscillator but

1. An absorption wavemeter.

Oscillating detector.
generator for
alignment of receivers.

Extra coils 3)6 each.

E)
F)
(G) 100—200 Mc/s.
(H) 200—300 Mc's.

91/2 GNS. (witH oNE coiy

“Q@-MAX " STANDS FOR QUALITY AND PRECISION—ESSENTIAL
IN AN INSTRUMENT OF THIS TYPE.

 /

The Grid dip oscillator is an extremely useful instrument as it may be used for the
determination of resonant frequency of tuned circuits, and is ideal for tuning transmitters
without application of power, for the determination of coll, mutuat and stray inductances,
and both fixed and stray capacitance.

This Grid dip oscillator has a bullt-in mains power pack. .

The frequency range is 1.5 to 300 Mc/s covered by means of a series of plug-in

approximate

25—50 Mc/s.
50—100 Mc/s.

25, HIGH HOLBORN, LONDON, W.Ci1

NENTS, including full range of precision
resistors and condensers also output trans-
formers by :—

WODEN ... £417 6
VORTEXION (Metal Core)......... e 17 0
VORTEXION (Silcor | core)...... €4 4 0
PARTRIDGE Unpotted............... £ 13 0
PARTRIDGE Potted..............0... €6 0 0
LEAK “Point One’ 2 watt

amplifier £25 IS O

Remote Control Pre- £6 15
CONNOISSEUR Twin Speed

Motor M........... S0l SEEER £17 18 4

Heads . for Microgroove and

Standard Recordings.
BARKER Natural Sound Speakers

Model 148A ... £1515 0

Model I50............... ... £18 18 0
W.B.CONCENTRIC DUPLEX

10in. .. . 0

12in °
GOODMAN’3TWINAXIOM

12in. oo, €8 8 0
Full range of WHARFEDALE

SPEAKERS.
WHARFEDALE Microgroove

Equalliselrd. B SN e €210 0

MICROPHONES : Rothermel

D.104 Crystal........ccooiivenennnens 50

Trix Movirg Coil... . £6 15 0

Grampian Moving Colil... ... £8 8 0
BERRY’S 5 valve 10 watt push-pull

AMPLIFIER : Negative feedback.

Complete .ce.ooviiiiiviiienieiennns £12 12 0
“@-MAX * V.F.O. with built-in

voltage stabiliser, calibrated on

all amateur bands.........cco.o..ine £l4 14 0

THE NEW BRADMASTER M

ODEL 5 TAPE DESK 1951

@ Built to professional standards
® Two speeds—33 and 7} inches per second
@ Fast wind and rewind—full reel rewound in 14 minutes

® Heavy alloy flywheel. Freedom from “wow '’ and
* flutter *’

@ Double servo brakes on each hub
@ Push Button control

® Three heavy duty motors

® Three shielded Bradmatic heads
® Size : 131" x 154" x 61" deep

PRICE: £37.10.0

A PLUG BOX can aiso be fitted to the above equipment contiin-
ing three compartments whizh provide shielding for tha hezd leads
and eliminiting hum and cross talk  Also fitted with three coaxial
plugs and sockets, facilitating connection o the desk to amplil ers,
ete. PRICE (fitted underneath desk) €1 . 5.0

- BRADMATIC |

({REG’D TRADE MARK)

Telephone : East 0574

Hi-fidelity magnetic sound heads, type 5 R.P. (record/play head)

Screening Cans, best quality (all mumetal) .

Oscillator coils s

Tape on 7in. reels, 1,200ft.
Emitape, type 65 ..
G.E.C. Grade “A "™

£3.5.0 each

type S5E (erase head) .. . £3.5.0

A 8.0 ,

-composite (constructed of steel and mumetal) .. 4.6 ,,
£1.5.0
£1.10.0
o €1.15.0

Durex type, MC |—ll}

Trade supplied.

Send :or lists to sole Manuf cturers :—

BRADMATIC LIMITED, sTaTioN ROAD, ASTON, BIRMINGHAM, 6

Telegrams : Bradmatic, Birmingham
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Sound Reinforcement in the CHAMBER OF
THE NEW HOUSE OF COMMONS is the
answer | The top picture shows, on the Table
of the House between the dispatch boxes, one
of the sixteen special microphones with which
the Chamber is equipped. The second shows
the panel from which the operator can, if
necessary, remotely control the whole system
instead of from the visual operating room
overlooking the Chamber. Incidentally, * The
Thing ” on the left of the control panel is
the business end of a periscope through which
the whole Chamber is visible. The bottom
picture shows five of the five hundred odd
““ soft ** speakers unobtrusively set into the
panelling of the members’ seats. Full technical
details of this unique and outstanding Low
Level Reinforcement system are available

\TANNOY”

PRODUCTS

SOUND RENTALS LTD.

WEST NORWOOD, S.E27  Gipsy Hill 113

11



12 WIRELESS WORLD

January, 1951

Chosen bythe

(onnoisseur

‘“ BAKERS ’' High Fidelity Loud Speakers are
now in constant demand by Acoustlcal Labora-
tories, Gramophone Societles, and the true
Music Lovers throughout the World. No finer
speaker exists today, for over twenty-five years’
experience of speaker design renders each model
the finest value that money can buy.

127 and 18” “* TRIPLE CONE '’ and **DUPLEX "
Models

Write for Descriptive Leaflet giving full technical details
(or better still call for an audition) of :—* BAKERS '’
SPEAKERS, RECEIVERS AND AMPLIFIERS,
ETC. A combination offering .the highest
possible quality radiogram unit.

BAKERS
‘Selheerst’
RADIO

Pioneers of Moving Coil Speakers
Since 1925

Telephone : CROydon 2271

“Dingwall Road, Croydon

SOUND AND VISION KIT

zl .Valves. Suitable for 9in. 10in. and [2in. Magnetic Tubes.
Less Tube, tube holder and Mask. Chassis all stamped out.

State whether for Sutton Coldfield or Alexandra Park. Com-
plete with booklet, instructions, etc, £21 12s, éd,, carr, paid.

Pre-Amplifier for Birmingham. High gain, low noise, with
built-in power pack, tunable for peak sound and vision. Com-
pletely screened. £6 19s. éd.

MAINS TRANSFORMERS, FULLY INTERLEAVED,
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v. Half Shrouded.

HSME3, (Midget). Output 250-0-250 v, 60 mfa.6.3 v, at 3amps.,

S NPT 2 AN DS - - i ol SERIER . - ssiolee .« Solo e clolbonloMilh g Lo e e S8 W oo

.HS63, Output 250-0-250 v. 60 m/a.6.3 v.at 3amps., Sv at2amps. :2!‘
6

HS4&. Windings as above, 4v.at 4amps., 4 v. at 2 amps.......
utput
HS2.. 250 0-250 v. 80 mfa... 17/6
HS30. 300-0-300 v. 80 m/a... 17/6
HS3, 350-0-350 v. 80 m/a... 17/6
HS2X. 250-0-250 v. 100 mfa 19/6
HS75. 275-0-275 v. (00 mfa... 19/6
HS30X. 300-0-300 v, 100 mfa... 19/6
HS3X. 350-0-350 v. 100 m/fa 19/6
Fully Shrouded
Output
FSSM63. (Midget). Output 250-0-250 v. 60 m/fa. 6.3 v. at 3 amps., i5/6
19/6
19/6
. 350-0-350 v. 80 mfa...... . 1906
FS2X. 250-0-250 v.100 m/a. 21/6
FS75. 275-0-275 v. 100 mfa... 21/6
FS30X. 300-0-300v. 100 mfa 21/6
FS3X. 350-0-350 v, 100 mfa... 21/6
All the above have 6.3-4-O v, at 4 amps.,5-4-0 v.
FS43, Output, 425-0-425 v. 200 m/a. 6.3 v. 4 amps CT 6.3 v.
4 amps. C.T., 5 v. 3 amps. Fuily shrouded........................... 42/6
FS50. Outpu:, 450-0-450 v. 250 m/fa. 6.3 v. 2 amps. C.T. 6.3 v,
4amps. C.T., 5 v. 3 amps. Fully shrouded........................... 62/6
F30X. Output, 300-0-300 v. 80 m/a. 6.3 v. 7 amps., 5v. 2 amps.
Framed, Flying leads..........cooiivmiiiiiiinieriiniiiiiernisinon 26/6
F35X. Output 350-0-350 v. 250 mfa, 6.3 v. 6amps., 4 v, 8 amps.,
4v. 3amps.,0-2-6.3 v. 2amps. Fully shrouded..................... 59/6
FS160X, Output 350-0-350 v, 160 mfa., 6.3 v. 6 amps., 6.3 v.
3amps., 5v. 3amps. Fully shrouded......c...ooviieieniniinnn, 37/6
FS43X. Output,425-0-425v.250 m/a., 6.3 v. 6 amps., 6.3 v. 6 amps.,
S5v.3amps. Fully shrouded.....c..cooeiviiiinniiiiiiioniiioinnin, 57/6
HS6. Output, 250-0-250 v. 100 mja, 6.3 v. 6 amps. C.T. 5 v.
3 amps. For receiver RI355. Haif shrouded .................. 24/6
HSI150. Output, 350-0-350 v, 150 mfa. 6.3 v. 3 amps. C.T.
5v.3amps. Half shrouded........ocoevviniiiiiiiiiininiiin 25/9
F36. Output,250-0-250 v. 100 m/a.,6.3 v. 6 amps. C.T. 5 v. 3amps.
2l shiroU d e d e e S U - o M i, 25/9

FS120. Output, 350-0-350 v. 120 m/a., 6.3 v. 2 amps. C.T. 6.3 v.
2amps. CT.5 v.3 amps. Fully shrouded . 5
PRI/I. Output 230 v, at 30 m/a., 6.3 v. at 1.5/2amps........ccc.... 19/6
The above have inputs of 200/250 v.
FILAMENT TRANSFORMERS
F4, Output, 4 v. 2 amps

Fé. Output, 6.3 v. 2 amps.. 7/6
F6X. Output, 6.3 v. 3 amps. -
FI2X. Output, 12 v. at ! amp..... 7/9

Fi2, Output, 12,6 v. tapped 6.3 v. at 3 amps
F24. Output, 24 v. tapped 12 v. at 3 amps
Fi2 and F24 framed with Flying Leads.
FUS6. Output, 0-2-4-5-6.3 v. at 2 amps.
F29. Output, 0-2-4-5-6.3 v. at 4 amps

FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3 v. at 10 amps. or 5 v, at 10 amps. or 12.6 v. at
S TMpsLor LOIV. Rt'STATRDST ooesoTehissssone o o MmN NS 31/6
F6/4. Output, four at 6.3 v. tapped at5 v. at 5 amps. per winding,
giving by suitable series and parailel connections 24 v, ac S amp.
20v.at5amp., {8v,atSamp., S v.at5amp.,12.6 v.at 10amp.,
10v. at 0 amp., 6.3 v.at 20amp.,5v.at20amp........cocoees 47/6
FS and F6/4 framed with Flying Leads.
OUTPUT TRANSFORMERS
MOPI. Racios 26, 46, 56, 66, 90, 120-1, 50 ml'a. max current.
C.T. for Q.P.P. Class B., etc. Secondary 2/4 ohms. Top panel
] RG] R BT SRR e oo
OPl. Midget Power Pentode
Secondary 2/3 ohms. ..
OP2, Midget Pentode, rai

p
OP10. 10/15 wates output. 20 ratios on Full and Half primary I6//3
OP30. ' 30 wates output, 20 ratios on Full and Half primary...... 23/9
Williamson’s O.P. Transformer to Author’s specification £3/12/6
Chokes for Williamson’s Amplifier. 30 H. at 20 m/a. 15/6;

10 H at 150 m/a,
Choke C4, 60 m/a,, approx. 8 H., 350 ohms.
Choke C5. 40 m/a.,approx. 5 H., 360 ohms ..
Choke C6, 50 m/a., 50 H., 1,500 ohms...........
Belling-Lee Co-Axial Plugs. Type 642F,
Belling-Lee Co-Axial Sockets. Type 604/S, . e
B.! Condensers, all new, 8 mfd. carton cype 3/2 each ; 8x8

mfd., carton type, 4/9 each ; 8 x 8 mfd., can type, 5/- each ,

clips for same, 5d. each.
C.W.0. (add !/- in £ for carriage), all orders over £2 carriage paid.

Trade enquiries invited.
H. ASHWORTH (Dept. W.W,)
676 Gt. Horton Road, Bradford, Yorks.
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A Range of
Industrial Photocells

58CV

End-on-Series As a result of extensive research both in

material and design Mullard now make avail-
able a comprehensive range of photocells
ideally suited for industrial applications.

The range falls into two main groups. The
caesium-silver oxide cathode (C type) cells,
with a high sensitivity to incandescent and
infra-red radiation ; and the caesium-antimony
cathode (A type) cells, with a high sensitivity
to daylight.

Brief technical details are listed below.
Fuller information on these and special photo-
cells is available on request.

8 B8G Series

2 i | Sensi-
0CVY . i./// \ Max. Max. Dark | tivity héaxs.
B7G Series o \ : Anode Cathode |Current|to colour Am a"f
kN Type Base Supply Current temp. cat’i,onl-
Voltage 2,700°K Factor
(V) (1A) | (uA) | (A _
20AV B8G 150 10 0.05 45 —
20CG B8G 90 5 0.1 150 10
20CV B8G 250 20 0.05 25 —_
Mullard J0AG | BIG 90 2.5 0.1 zgg 7
90AV BZIG 100 5 0.05 -—
s *90CG | BIG 90 2 0.1 125 10
If you are not already on the *gOCV BIG 100 10 0.05 20 A=
mailing list for this service of i | )
advance information on new 88CG Wire-in 90 1.5 0.1 85 9
valves, please write to us for full 58CV | Wire-in 100 1.5 0.08 15 —_
particulars on your business
letterheading. * These valves are included in the new Government list of preferred valves
for the services.
L] L]
ll d Thermionic Valves
u ar and Electron Tubes
3
INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS [Mullard]
FLASH TUBES °* ACCELEROMETERS - CATHODE RAY TUBES - STABILISERS AND \'/
REFERENCE LEVEL TUBES : COLD CATHODE TUBES : ELECTROMETERS, ETC.

MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
MVT 864
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WAVEFORM ANALYSER

A simple and accurate means of measuring the individual harmonics of a complex
waveform. By using a heterodyne circuit with a crystal filter, this instrument
gives the high selectivity necessary for working with modern L.F. design. Input
impedance is high enough to allow connection across a transmission path without
disturbing the level at the point of connection. An outstanding feature of the
A201 is its compactness and portability. It weighs only 40 lbs. complete with
carryving case. Also supplied for rack mounting. Please write ior details.

JanUARY, 1951

TYPE A201

THE WAYNE KERR LABORATORIES LTD,, NEW MALDEN, SURREY.

ﬁHE TOOL WHICH PAYS ,
FOR ITSELF ON ONE JOB

JUNEERD,

CUTTING SHEARS
FOR ROD

\

BENDING DIE

_-CUTTING SHEARS X

FOR STRIP =
Ly FOR STRIP _ e
BENDING JIG Z SLIDE PLATE
FOR ROD PUNCH FOR STRIP
AND METAL

VICE TO HOLD ROD FOR
SCREW CUTTING

Accurately cuts,
punches and bends
steel and aluminjum

strip, rod and angles for
chassis construction and

experimental work on 2 5/

m Including Juneero Tool,
Scroll Tool, Screw Cutt-
fng Dle. and supply of
POST FREE}' strip. rod and angle.
(“XACTO" gange bar 7/8 extra.)

radio and television jobs
of all kinds. Indispensable
to the busy amateur or

—M.R. SUPPLIES Ltd—

professional technician for
speedily making valve holders, condenser clips, wire
holders, and dlips etc. etc. Wholesale enquiries invited,

JUNEERO STIRLING CORNER, BOREHAM WOOD HERTS.

Telephone : ELStree 1936,

TELEPHONE: MALDEN 2202

Offer some exceptional opportunities in Laboratory Equipment, etc. All in pew or
otherwise excellent condition. As usual each item is guaranteed to be in perfect
order. All prices nett.
MAINS GEARED MOTORS, 220/240 volts A.C./D.C. 1/10th h.p. motor of sturdy
comstruction, 8in. long, 4}in. dia. Final shaft speed 700 r.p.m. These being series
wound can be controlled in speed by variable resistance. Tha final shait {8 at right-
anglea to body of motor and is double-ended. These are brand new, £4/10/0
{despatch 4/6).
SHADED POLE INDUCTION MOTORS (Hoover) brand new. 200/250 v. A.C.
R.P.M. constant at 1,200, very silent running. Suitable for very many purposes
including Wire Recorders, Clne Projectors, Gram. Motors, Cooling and Extractor
Fans, Btirrers and Mixers. Body 3}in. X 3}in., with shaft each end, 29/6 (des. 1/-).
EVERSHED BRIDGE MEGGERS (230 v.) Second-hand, ex-Govt. Each one expertly
tested before despatch. Range: Megger, 0/50 megohms. Bridge, .001¢100,000 ohics
shown in four digit windows, with 10/1 and 100/1 multiplier and divider. With leather
carrying case, £15 nett (des. 4/6).
FLUXMETERS (Model WY0023). Calibrated in three ranges, 500/1,000, 1,000/2,000
and 2,000/4,000 Gauss, direct reading. Complete with polarity indicator and probe
:31‘ minimum gap of 1}in. Brand new, in portable case 12in. X 9in. X 6iln., £5/10/0
es. 2/6).
LABORATORY VOLTMETERS, grade 1 m‘coil, 0/150 v. D.C. Brand new by Howard
Butler, Ltd., with 5in. scale in portable case 6}in. square by 3in. Basic movement
2.5 m/a., ldeal for converting to combined instrument. 37/8 (des. 2/-).
TUBULAR HEATERS. 220/240 volts, 240 watts. Makers: Unity. Length 4ft.
Re-sprayed aluminjum. Very efficient for the low consumption and Ideal for labora-
!.:’)ﬂeeg, workshops, greenhouses, lofts, garages, etc. A good tax-free bargain, 25/-
(des. 2f-).
HIGH DUTY SELENIUM RECTIFIERS. Brand new goods below half price. Funnel
cooled, full-wave, 30 volts 20 amps., 72/68 ; 60 v. 10 amp., 72/8 ; (des. either 2/8).
Palr in Bridge: 30 v.50 amps. £7 ; 60 v.20 amps. 87 ; 120 v, 10 amps., £7 the pair
in each case {des. 3/6)., Four in bridge: 240 v. 10 amps., £13 the four (des, 5/-).
We carry a large range of new Selenlum Rectifiers at keen prices and can meet many

requirements.

HIGH CURRENT CHOKES 50 millihenrys with 10 amps. flowing. D.C. resistance
0.099 ohm. Weight approx. 80 Ib. A few only at £8/10/0 each (des. 7/6).
ELECTROLYTIC CONDENSERS. 500 mfd. 200 v. D.C. working, 15/~ (des. 1/6).
VITAVOX PRESSURE SPEAKER UNITS, new 10 watt mode, 15 ochms coll, standard
thread, 85/~ (des. 1/6). Also suitable Vitavox 6-cell 30in. Horns to take two of these
unite. £4/10/0 (des. 4/6).

STEEL TRIPODS for P.A. Speakers exiending to 11ft. and collapsing for transit
to 4ft. 6in. Very sturdy and rigid, 55/- (des. 5/- England).

SMALL EXTENSION SPEAKERS, made by Goodmans for the Admiralty. Fitted
3}lin, P.M. Unit (15 ohms) in neat cast bousing, 6}in. x 3in. x 3jin., with volume
coptrol and top and bottom mounting jugs. Can also be used as s peaker/microphone
for lntercom., etc. Fine bargain, 17/8 (des. 1/6).

HIGH DUTY ROTARY VANE PUMPS. Made to top spec. in bronze throughout for
Admiralty. Power required to drive approx. 1 h.p. Will pump up to 3,000 g.p.h.
{according to speed 200/1,200 r.p.m.) Head 756ft. Suction lift 25ft. Overall length
1liin. New, £8/15/0 (des. 4/6).

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 30 c. Fitted spindles
for Houre, Minutes and Seconds hands, single hole mount, silent running, with plastia
duat cover 3}ln. dia., and flex ready for use, 27/6 (des. 9d.). Bet of three plated hands
for 5{7in. dial. 2f-.

The diligent and enthusiastic service.

M.R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1
Telephone: MUSeum 2958

e —
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from every
point of view

Frequentite is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport [11, Telegrams: Steatain, Stourport

5.P.66
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MARCONI-SIEMENS

Sndio

£m4?ﬁﬂ/

TYPE B

Salient features: Semi-auto-
matic operation with alterna-
tive manual control, two-wire
or four-wire line connection,
electronic voice switching,
provision for privacy work-
ing, radio cailing facilities,
centralised test and monitor-
ing, self-contained for A.C.

supply.

MARCONVI’'S WIRELESS TELEGRAPH CO., LTD. |

MARCONI] HOUSE, CHELMSFORD

SIEMENS BROTHERS & COMPANY LTD.
WOOLWICH, LONDON, S.E.I8

§

JANUARY, 1951

o Ve e

VALVES!! VALVES!!

RECEIVING, TRANSMITTING,
MAGNETRONS, KLYSTRONS,
CATHODE-RAY TUBES, PHOTOCELLS,
ETC.
LARGE QUANTITIES
& GREAT VARIETIES

IMMEDIATE DELIVERIES FROM
STOCK

WRITE OR 'PHONE :—

ELECTRONIC
ENGINEER & STOCKIST
95 STRODES CRESCENT
STAINES - MIDDLESEX
TELEPHONE : STAINES 3971

PROBABLY THE LARGEST ACTUAL
STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY
e

-t NS

SERVICHE
ENGINEERS/

Do YOU know that the
Guild of Radio

Service Engineers

is the accepted Organisation
representing Radio and Tele-
vision Service Technicians ?

it is recognised by the employ-
ers’ and other Trade Organisa-
tions, and by the appropriate
Government Departments, as
the representative body for
the Service side of the Trade.

Write for full particulars to:

H. HILL, Hon. Gen. Secretary,
2, Stevenson Street West,
Accrington, Lancs,
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FOR ALL TYPES OF PORTABLES

Ediswan directly heated miniature valves are suitable for miniae 1C1 (American type 1RS) Pentagrid Frequency Changer

ture battery superheterodyne receivers, or for receivers of the

IFD9( ,, , 1S5) Diode A.F. Pentode

.

all-mains/battery type.

Particular attention has been paid to the production of valves 1F3 ( ’» » 1T4) Variable Mu-R.F. Pentode
which are robust enough to stand up to the rougher usage

£ P £ . P10 ,, , 354) Output Pentode
expected with portable receivers, at the same time combining a

small physical size and a high performance. IP11 ( » ol N Wy »»

Complete details and prices on request

DISWARN

MAZDA

THE EDISON SWAN ELECTRIC COMPANY LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2
Member of the 4.E.1. Group of Companies RVI?
B
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surune VITREOUS ENAMELLED RESISTOR

TYPE M.V.1 ‘
RATING 3 watts for 250°C rise.

RESISTANCE RANGE-1.4700 ohms
Y Full rated watts over the whole resistance range
—/ DIMENSIONS - 15/32" x 13/64"

Agents in Belgium : Monsieur Pau
Groeninckx, 43 Avenue Jean Stobbaerts
Bruxelles.

TYPE
APPROVED

So LVE YOUR HOME STUDY

RADIO PROBLEMS WIT " backs radio experience with
| was | 0 sound technical knowledge

MANY men who wished to link their radio experience with
a sound technological background have received successful
instruction by means of an ICS Course. Its value has been
proved not only to amateurs but to men who already have a
professional interest in radio and television engineering,

including those taking qualifying examinations. It is invalu-
3 able, also, to students who wish to prepare themselves for

a job in this field. Courses of instruction covering radio
} and, if necessary, television, include the following :

Complete Radio Engineering . Radio Service Engineers
Radio Service and Sales . Advanced Short-Wave Radio
Elamentaq Electronics, Radar and Radio
elevision Technology

J And the following Radio Exeminations :
. il e |
b e e N o — g British Institution of Radio Engineers
OUR HOME CONSTRUCTION UNITS! P.MG. Certificates for Wireless Operators
ANYONE can build our handsome FEEDERS {* And the ’ A b MO LR o
< . Wireless Operators and Wireless Mechanics, R.A.F.
I;nolwledge that zh: pel”‘formance ml" ezual zhaé of ;ommercmll);
uilt units at double the cost, will make you EXTRA PROUD ! f . " i
As our delighted friends already know the secret is our ALIGNEI? :::é:?bte:dta’refgrb::er 'FCRSEECO‘:SA“D:% ‘hbe°7:c'ﬁ‘itﬁ:"°¢2,“§',:{
:ﬂt’k';"ygnq,"l'g? ,°s°’:::v‘5‘8'i‘rl| ‘:esg:.’“;“"ol:’o::“gi;’?a‘:‘z “;’a"c:" complete study of Radio andfor Television technology. The
v b Sy 2 o . i — ICS Advisory Department will also give free and impartial
ALIGNED, MATCHED AND SEALED, Price 69/9 (inc.) for 30 7 a i i
or 99/6 for 40. I.B. S.L.8. spin-wheel Tuner 20/9 extra. Rl 1 D e dMor AR ar i sip Hecienl

®All parts and full construction Sheets available.
. NOTE for Connolisseurs :— Our 40 Feeder Unit, with Hi-Fi
switching for local stations, and 10w, push pull Qualfty Amplifier
with variable negative feedback is the TORS 1!}

For details, eleven circuits, data, etc,, send |/6 NOW for NEW 7

ENLARGED EDITION (44 pp.) of ** Home Constructor’s Mand- WM

book,’” Allitems supplied by Mail DIRECT ONLY from : F

RODING LABORATORIES ||

ol [eiin = aviERiiE Bl Er; Os 5 e ‘ CORRESPONDENCE SCHOOLS

s phone WAN 5488

Dept, W.L.18, International Buildings, Kingsway, London, Ww,C.2
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Where excellent quality reproduction is essential . .

. . the Metrovick

AUDIO AMPLIFIER

is the instrument (o use

This instrument is designed to give excellent quality reproduction with the added advan-
tages of being a self-contained unit, portable and attractive in appearance. Thus it will
prove ideal for Public Address work, educational authorities and similar organisations.

SPECIFICATION
Supply : 200/250V g0 c/s single-phase ;. consumption approximately
170 VA for full output.
Input : Gramophone o-2V for full output. Microphone o:02V for

full output. The two cirguits can be mixed as required.
Impedance: 7 ohms, 15 ohms and. 45 ohms.

Output : 20 watts with negligible distortion.

Tone Control : Continuously variable.

Response : + 1 dbfrom 30to 1 5000 ¢/fs at zero position of tone control.
Controls : These are recessed to avoid damage and are illuminated

when in operation.

Dimensions: 18}" X 8}" X 10}".

Finish : The instrument is housed in an attractive steel case, stove
enamelled in cream or blue as desired. A leather carrying

handle is fitted.

METROPOLITAN-VICKERS ELECTRICAL CO. LTD.

TRAFFORD PARK, MANCHESTER 17
Member of the A.E.I. group of companies )

VIRNNONL (M ® Fioncers in Radio and Electronic equipment
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LONG PLAYING RECORDS ON STANDARD RADIOGRAMS
OR RECORD PLAYERS

THE CHANCERY LONG PLAYING RECORD ATTACHMENT G313
(patents pending) is precision
engineered to convert existin

equipment (78 r.p.m.) to 33i
r.p.m. This is effected by an epl-
cyclic transmission and reduction
mechanism, ensuring a constant
«peed of 334 r.p.m. necessary
for true reproduction of long
playing records. Elimination of
“*wow " and waver has been
actieved to a remarkable extent.

Tre G.33 has been designed for
s'mplicity of conversion, having
merely to be placed on the
¢ xisting turntable, and no special

INSTRUMENT

New fixing is required.
PalocSeomiiets The special Decca Crystal Micro-
£4 4s. 0d. groove Pick-up embodies a

sapphire stylus and a lightweight

{plus P.T., £1 18s. 3d.
) balanced arm, and gives an ex-

- INevls;l ~ tremely wide frequency response.
rice Jess Pick-up

Suitable for the_con-
iz IOS. Od. vlel:s?oneofo;uto-eﬂf:z-

gers types R.C. 60,
R.C. 65, R.C. 70, either
A.C. orAC/DC etc.

(p'us P.T,, £1 2s. 6d.)

AS SUPPLIED TO MESSRS. DECCA FOR INCORPORATION IN THEIR HIGH- FIDELITY INSTRUMENTS.

CHANCERY PRECISION INSTRUMENT SERVICE LTD.
Sales Department: 64, GEORGE STREET, BAKER STREET, LONDON, W.|

«youre CERTAIN to get
it at ARTHURS!” |

Y VALVES : We have probably the largest stock of

valves in the country. Send your enquiries.

AVO METERS IN STOCK

Avo Model T ... -£19 10
Avo Model 7, high resistance ............ ... £19 10
' Avo Maodel 40 .
Valve Tester........
Avo Minor, AC/DC
Electronic Test Meter s
Signal Generator .................... .. €25 0
Valve Characteristic Meter..................... . €50 0

Demonstration of Philips TAYLORS METERS List on request |
315 5

Projection Televlsion sets DECCA PICK-UP
in our showrooms. DECCA HEAD...- ........ 2

™
-]
s
cooococooo

COSSOR DOUBLE BEAM TRIMMER

OSCILLOSCOPE ... £85 10 0 KIT
“*Viewmaster'" Television Kits in stock
lor Birmingham and London areas. Please .
state which required, which no Amateur or Pro-

LONDON'’S OLDEST LEADING fessional Radio or Television
RADIO DEALERS | Engineer can afford to be
without.
Contains
Y 1 End Trimmer 1 S f F 5
- % 1 Side Trimmer el gl L
3 % 1 Yaxley Switch % 1 Set of six Box Spanners
1919 o cComact Adjuster fiom 1 to 8 B.A.
ow Capacity Trimmer % I Set of lonr Spanners
. ARTHUR GRAY. LTD. Terms C.0.D. + 1 Screwdriver from 0 to 8 B.A.
PROPS. G EAR ) ety In durable black crackie finish meral
. 244 [« cracrie nisk meras case.
Our Only Address. Gray House, 150/152 Charing Cross Rd., Braer fram

v London, W.C2  TEMple Bar 5833/4 and 4763
‘eLecTRIcAL, TELEVision & rapio encineers | | ] & S NEWMAN Ltd. Now i 5o Eacton o17s
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The problem of supplying the Corner Ribbon Loudspeaker to
the publicis not easy. The testing of loudspeakers for instance
becomes increasingly difficult the more the loudspeaker
approaches perfection. This, together with the desirability of
some control over its installation, severely limits the number
which can be produced and thereby prohibits general release

for random trade distribution.

. 1xELESS WORLD

Enquiries in the first place

should be sent direct to us at Huntingdon.

(2]

Tracing distortion can be divided into three
separate components. One component can
(theoretically) be overcome in good pick-up
design. The remaining two are fundamentally
present in the recording system used and each
is a definite though different function of the
response characteristic. The optimum correction
varies with the recording and, it appears, can best
be met by controlling the balance of very high
harmonics, using just sufficient slope necessary to
offset the slope or rate at which distortion
increases with frequency.

The Q.U.A.D. amplifier complete in two units

T is now nearly eighteen months since
we first published details of the Corner
Ribbon Loudspeaker (1).
dence that the use of these loudspeakers
in a number of leading laboratories is
undoubtedly resulting in a higher ac-
curacy in subjective work on the ideal

There is evi-

requirements for a monaural
system (i.e. practical radio and
record material).

In our own programme, we have
used the speaker in an attempt
to investigate the relationship of
tracing distortion to the response
characteristic (2). This analysis
has resulted in the design of the
Q.U.AD. amplifier, the controls of
which correct for the programme
or recording IN FULL because
the compensation for distortion
is separated from the control of
balance.

We suggest you write for the
Q.U.AD. booklet. Those skilled
in the art of acoustics will
readily appreciate the advan-
tages of the more important
developments in the specifi-
cation detailed therein.
Since at least one major limi-
tation is present in reproduced
sound, it follows that final
judgment of the whole can only
be subjective. When listening
to the Q.U.AD. amplifier, notice
particularly how the best pos-
sible quality is extracted from
each and everyprogramme and
recording without upsetting
correct orchestral balance.

—
————
—
———
P —r

COUSTICAL

MANUFACTUING COLYD
MUNTINGODON + HUNTS +: TEL:361

as illustrated £33.
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SILVERED MIGA

CAPACITORS

STABILITY RADIO COMPONENTS L™

COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18. Telephorie: BUCKhurst 6501/2

BRIERLEY
“RIBBON" AND “ARMATURE®
PICKUPS

Some people
wind their |

@7af)
.,—7---‘-._'/1_1:5,
074 o COR7

. it takes their mind off the international situation,
their failure in the pools, or some other of life’s little 3 P
difficulties. Some people even do it for fun. So it’s M ;
mainly the hard-headed business type that comes to OV'ng arts
us. Interested in such things as quick, reliable

delivery, unvarying standards and strictly com- The continued expansion in our production of
petitive prices, they let us do the worrying. » ! i

If you need coils, write to us mentioning types and specialised equipment has necessitated our re-
quantities. The chances are that you. too, will soon be moving from our old premises.

leaving your coil problems to us.

/ . We have acquired modern factory bulildings at
( Kirkby and the removal of all departments wil
. be completed in January (951,

West Hill, St. Leonards, Sussex | 1. H. BRIERLEY (Gramophones & Recordings) LTD.

PHONE : HASTINGS 4T s KIRKBY TRADING ESTATE, LIVERPOOL rwwumm
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QUARTZ CRYSTAL
ACTIVITY TE

UNSURPASSED AS A SIMPLE &« ACCURATE INSTRUMENT
FOR THE MEASUREMENT OF CRYSTAL PERFORMANCE

The G.E.C. Quartz Crystal Activity Test Set measures the equivalent parallel
resistance of a quartz crystal when oscillating in a circuit having an input capacity
of either 20 pF. 30 pF or 50 pF, the alternative capacities being selected by a
switch.

The dial is calibrated and has a range of 4 kilohms to 130 kilohms and Is direct
reading. No calculation is necessary. Measurements can be made at any con-
venient amplitude of oscillation up to 10V. R.M.S. at the crystal terminals for
crystals of normal activity.

The accuracy of the loss dial calibration is 4 29,.

WRITE FOR DESCRIPTIVE LEAFLET—

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS : SILK STREET ¢ SALFORD g LANCS.
Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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c@- "'""*

foremost with
Stabilised
Power Nupply
Units

Deliwery
ex Stock

Type 1930; 220 to 380v variable
0-100mA; regulation 5%,; ripple 2.5mV.

Negative stabilised — 150v at 20mA. Heater supplies —6.3v, 4v and 2.3v A.C.

FURZEHILL LABORATORIES LTD., BOREHAM wOoOOoD, HERTS.
TEL.: ELStree 3940.

‘\’\

)
‘;

— 1 |Stars f. Salt /

RADIO " Skyway Seven.” A pew conktructionsl design with push-

pull output and separate power pack for building a de luxe
radiogram chassis. The 8-page booklet gives wiring pians
. infour eauy stages, together with circuits and constructional
data. Basic parts inctading chassig, coil pack, I.P.T.e and

dial assembly cost only 86/-. Booklet 1/-.

New ** 8kyway ” puslr-pull designs—*" Junior,” titi
FOR “E.E." FOR OTHER MAKES AMPLIFIERS ik tof the beginuet, can be butlt for §6/101- meidding
valves—Booklet 6d. '“The Baby Grand,” a de luxe design
TELEVISOR - OF HOME L ST e s g
. 500mYV. Wiring din : tages. Can be
{London or Midland) CONSTRUCTED constructed for E0110/- Booklet 1j-, 7 *Ees Can
’ TELEVISO RS These designs and al} parts are available to the trade, home
(L d M . dl d ) ?r ;verseud . Bample design and price list free on receipt of
iei i ondgon or idian rade card,
Vls'°° ChaSSlS All parts for “ Viewmaster." ™ Wireless World " and
i F TV ‘“ Electronic Engineering ** designs from stock. New aspect
Sound Chassis SOUI‘Id/VlSIOn Chassis 12:23 ;;;'; m;smtor rl:x%dﬂ«:d:hﬁ't Bnl\;w amm%l;f
. u ailon e 1 L]
© & with valve holders i | 251157 Toin, table VA £7. 12in. consote VM £192/10/..
{g; '(;g;aole EE 213/10/-. Lenses 6in. 30/~ ; %in. 50/- :
Power Chassis Vision Chassis )
MOTORS B8R shaded pole motors for recorders, etc., SR1 32/-,
Support SR2 25/-, FP1038/-.
Time Base Chassls & 78 r.p.m. Single players, Collaro, from £5/18/-.
i 3 78 Auto ch , Marcont,
| Power and Time Base BICKkDrS ;T:eg.ﬂ‘m ;.‘:IT‘ Zﬁﬁ:’: Bl et x?r"%oﬁxmzs/;:‘m/m
» ' tel D&l b I
Focus Coils Chassis, complete T o e oltites
i Black & Decker Electric drills and rie from stock
- 2 | with valve holders TooLs B m‘;fi;;}l;ém? ,,;m;;?gg ::gg:igr 20;3?25/}3,_!
Horizo: stand for sai /= B Stand for vertical
oclls Nipgs Heater Transformer driling. Ty Adjontanie.” B 5i- Bulias and_ poliblag
| ] e 18 Com ?"u?’i’ﬂ“““im““ﬁﬁi:’”nmﬁ,&';&d‘?&fﬂ
o r . . ete., o W
Scanning Units Smoothing Choke - Acceatories, 13 Lleh speed drills up to 3ia. in handsome.
i pl?‘nahvle“mwe, 220 w' or 240 v.. £10/17/8. Full des-
" 4 eriptive » On rennes
Line Output 9" Mask (Cream)
Transformers 12" Mask (Cream) ) ot g e W ohect Denty

5, Shakespeare Rd., Finchley, N.3.
Phone: FINchley 2188
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SELF-ALIGNING
FLOATING ROTOR

‘f DUAL CONTACT SURFACES
ENSURE LOW CONTACT RESISTANCE
THROUGHOU[T LONG LIFE

FIXED CONTACTS OF SPECIAL
SPRING ALLOY, HEAVILY
SILVER-PLATED AS STANDARD;
SILVER ALLOY AVAILABLE IF
REQUIRED

—— _ SINGLE OR MULTIPLE
WAFER CONSTRUCTION

HIGH GRADE S.R.B.P.
OR LOW-LOSS CERAMIC
INSULATION

INSIDE
INFORMATION

—about the switch
that is superior

¢ OAK’ switches—both rotary and push
button types—are embodied in the majority of
British radio receivers.

Throughout the radio world, the time-
tested ‘basic ‘OAK ' principles are recognised
and acknowledged as superior. They form
the basis for the standard inter-service wafer
type switch to Specfication RCS.151 of the Radio Com-
ponents Standardisation Committee.

The new miniature types, embodying all . ' -

q > — : utler-Hammer appliance switches ; Carbon an
O‘A.K b‘ahl.C fea_tures, br,lng th,e range wire-wound potentiometers for television and
available in line with today’s requirements _radio applications.

for miniaturised equipments.

DAK swirewes %

SOLE LICENSEES OF OAK MANUFACTURING. COMPANY, CHICAGO
Licensees of Igranic Eiectric Co. Ltd.,-for above products of Cutler-Hammer Inc. Milwaukee, U.S.A,

BRITISH N.S.F. CO. LTD., KEIGHLEY, YORKS. London Office: 9 Stratford Place, W.I. Phone : MAYfair 4234

Other British N.S.F. Products include :
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Do you want to build your own E.H.T. unit? We can supply instructions for
two methods. The ¢ Westeht'' balanced voltage multiplier circuit which
enables the existing 350-0-350 volt transformer to be used as a source of
E.H.T. as weli as the usual H.T. supply, and the pulse driven multiplier
operating from the line flyback pulses. Both methods incorporate type 86EHT.

CIIGIENTA» MINIATURE HIGH-
ESTALITE voOLTAGE RECTIFIERS

For a copy of # THE ALL METAL WAY,’ which also Includes valuable information on our
H.T., L.T., and H.F. rectifiers, send 6d. in stamps to Dept. W.W.1,

WESTINGHOUSE BRAKE & SIGNAL Co. Ltd., 82, York Way, King's Cross, London, N.1.

 WEYRAD"— T.V. in e FRINGE

B-A-N-D-S-P-R-E-A-D
UNITS | { & —
DESIGNED FOR HIGH PERFORMANCE UNDER | | * ?
ADVERSE CONDITIONS | T —
LLY TROPICALISED COILS ON MOULDED 1
:gRMERS. AIR DIELECTRIC TRIMMERS APSupenor
6 EXPANDED RANGES 3 GENERAL COVERAGE B ‘R;IAN-BMOPWI,‘IFIE
USING 2'SECTION TUNING CONDENSER i F Y 5 h
e = or ustla3 u:lnt (LO-AXIAII; ork BAL&N?&D FEEDER
. ilt-in Power Pack, wi etal
o = B3l 1 Rectifier, EF.91 valve, exclusive
13 Metres {3 Metres Il Metres Rainbow Coils. Complete with all
'lf; - 'lg " :2 " l Plugs. Crackle Finish, Steel Case
LI 25 . 9 83" X 4§ x 2§".
i: " 34: " %? " 1 Alexandra Palace or Sutton Coldfield
o ot " na Model Price £5 17 6
43-140  ,, 175-570 43.1490 ‘ is giving excellent results with Receivers
175570 "o "~ E00:200C) T {osioy g by Bush, Pye, HM.V., Marconi, Philips, etc.
TENTH SWITCH POSITION FOR PICK-UP OPERATION h
Also available: 2-valve model for extreme
WEYMOUTH RADIO MFG. CO., LTD., | | fringe areas £7100
CRESCENT STREET, WEYMOUTH, It's to your advantage to write for fuller details.
b ORs T " RAINBOW RADIO MANUFACTURING CO. LTD.
Mincing Lane, Blackburn, Lancs., England
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Al g it i inding - 1 et from
WESTMINSTER
COIL WINDERS

FULLY AUTOMATIC MULTIPLE COIL WINDER DUAL PURPOSE SINGLE COIL WINDER

Type 4A for precision winding of round or . Type H.B.D/L. for light and heavy wire
rectangular coils with paper interleaving. gauges.
Perfect layering. Smooth acceleration and Perfect layering. Controlled tension. Simple
deceleration from inching to full speed. / adjustments. Wide range. No gear changes.
Constant tension. Simple adjustments. No %
gear changes. %
/ Designed and Manufactured by
Sole Distributors %
I / WESTOOL LTD. ST. HELENS AUCKLAND,
4 BISHOP AUCKLAND, CO. DURHAM.

STATION WORKS, BURY ROAD,
RADCLIFFE, LANCS

THE ENERAL ENGINEERING
- CO.(raDcCLIFFE JUETS &

p/

Hapwood
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* K51 HIGH-FIDELITY AMPLIFIER. Complete with detachable remote control,
6 watts push-pull output, negative feedback, distortion below 0.59,. Frequency range
30-20,000 cps., separate bass and treble controls. Mic/Radio/Gram(33/78) selector. Guaran-
teed for two years. Price £17/17/-. In Kit form £14/14/-,

* RC TUNING UNIT, Combined TRF/Superhet receiver, 4 valves, 3 wavebands. High
sensitivity RF stage on all bands, 2 RF stages on TRF reception, infinite impedance detector.
Two years guarantee £14/18/6, inc. P.T.

* RG QUALITY TUNING UNIT. Variable selectivity local station TRF receiver.
Employs 2 stages of RF amplification feeding into I.I. detector. Long and Medium wave-
bands. Guaranteed for two years £8/14/2, inc. P.T.

D ¢ CATALOGUE. Our fully illustrated catalogue makes interesting reading. May we send
you a copy ! Write today to :—

Our range also includes, of course, the Plsi - A(/”/P L' F l E R s

CONCERT MASTER Amplifier - R a2
and TRICORNE Speaker Chambers.

181, Kensington High Street, London, W.8.

I FA M Precision ELECTRICAL INSTRUMENTS
2" to 8”

TO EASIER
ASSEMBLING
@® 5 SIMPLE
CONNECTIONS
©® SAVES TIME
® SAVES MONEY
@ SAVES WORRY
® A PERFECT JOB

ACCURATE

measurement

The OSMOR “Q”’ Coilpack
is the solution to the problem
of coils and switching, Just five
S simple connections, a few minutes

As specified for con- work, saves hours of puzzling over .

versionof the Type 25 complicated circuits—and givesyouabetterjob of tl me
qunic of che TR, 1196, in every way, and at less cost, tool All types

Wartime utility re- available for mains and battery sets. Complete opN o
Jceivers and others, with full inscructions and circuit diagrams or e le c t rici ty

OSMOR | | o el b}
DC Moving Coil. AC .
\ | Rectifier. BF Thermo. or laboratory

| couple. Hour Meters,

T X :
Q' COILPACKS Pand mouning, Por purposes.

=nd stamp for new illustrated lists of Coils, Coilpacks and all Radio Components PROMPT DELIVERY AND TWELVE MONTHS GUARANTEE
OSMOR RADIO PRODUCTS LTD., (Dept. W.l4) | \ram ecccrricar insTrument co. 1o
BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY LEIGH COURT - TORQUAY . Telephone : Torguay 4547/&

Telephone * Croydon 1220

17645



29

WIRELESS WORLD

JaNUARY, 1951

.

ey,

7

yy
G

N\

v

D sy,
oo |
w4 W,
Y4

% %y
Twiom,. s

T

iy,
o

ymy,
Goiien

AR BLAST CIRCUIT BREAKERS
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METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED

EMBODYING
TAYLOR TUNNICLIFF INSULATORS
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air-blast circuit breakers installed in Finland — the

first 220kV air-blast ‘breakers made in Great Britain

Taylor Tunnicliff & Co Ltd.

Telephone : Stoke-on- Trent 5272f+

Dy T b =Sy

HANLEY

EASTWOOD

1951/2

Holborn, London, W.Cl Telephone :  Holborn

125 High

Office

London




3¢ WIRELESS WORLD January, 1951

Recognised as the Most Reliable Valveholders

Bl2A—Duodecal
FOR CATHODE RAY TUBES

Ref. No. B.12/U.l—moulded in Phenol-Formaldehyde
w » BA2JU— 0 o0 0 o oy with Polythene Cover
THE McMURDO INSTRUMENT COMPANY LTD.. VICTORIA WORKS, ASHTEAD, SURREY - ASHTEAD 340!

HIGH VOLTAGE
TRANSMITTER: CAPACITORS are now supplied with new improved

elements.
The Wireless Model - 22/- each
The Instrument Model - 22/- each

Try a PYROBIT Iron and you will enjoy
your soldering.

Here are shown just two examples from the
comprehensive ‘‘ Cyldon ** range. For pre-
cislon, stability, and long life, * Cyldon ¥
superlority is recognised by all desigmers
and users of el:ctromic equipment.

o

No. 26. A new Mica

|

‘Compression Trimmer .NQ: 18/5. . = — —
Air Di-electric [
For use In Televislon circuita, Trimmer -

High stability with constant,

wide, capacity swings and long Of high stability
fite at high voltage. Blade and excellent Po-
resilience not affected by con- wer Factor. High
tinual setting. Low losz Rockite but smooth op-
hase and best Mica di-electric erating  torgue.
give very efficient Power Factor. Metal parts silver
Location method prevents flash- plated, First
over from blade movement. grade ceramle

Ci it 1,001 F b Bingle-hok ; . i
1300 o 8,000 . DO, teit and  Aving.  Belit stator and locklng verslons I Soldering efficiency depends largely on clean

" 325 Gams Tho, eh BB Base e 1x b o 1080 copper bits, and from NO OTHER SOLDER-
ING IRON can the bit be removed so easily

Full details of the complete '* Cyldon*' range as from a PYROB'T
and list of Agents for Home and Overseas — | ]

available from the manufacturers: THE ACRU ELECTRIC TOOL Mfg. CO. I-td.

123, Hyde Road, Ardwick,
SYDNEY S.BIRD & SONS,LTD. MANCHESTER 12

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX, }
Phone: Entield 2071-2. Grams: Capacity, énfield. Tel. No.: Ard. 4284
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THE COSSOR DOUBLE BEAM OSCILLOGRAPHS

Can this
Instrument
solve a
problem

for you?

Here are some details of Widely different industries are daily finding new uses for
Model 1049 as illustrated : . . ]
The Double Bedm Tiibesprsents the COSSOR Double Beam Oscillograph. = Sometimes. it
two simultaneous independent provides the answer to an industrial problem of long
traces over the full diameter of a . 1

90 mm. screen, and provision is standing. The tracing and measurement of noise, strain

made for the measurement of

e O VBHtage And SiC U pon and vibration are typical everyday applications of this

the calibrated dials of the instru- versatile instrument which is already helping engineers in
ment. The Oscillograph is par- i ) )
ticularly suitable for obtaining industries as far apart as brewing and the manufacture of

permanent photographic records

using the Cossor Model 1428 jet engines. Call on our technical advisory staff if you have

Camera for which a Motor Drive a problem. They will quickly let you know whether the
Attachment Model 1429 is
available. Oscillograph can help you.

CONMSOR

Double Beam O0SCILLOGRAPHS
Please address enquiries to :

A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. G), HIGHBURY GROVE, LONDON, N.5.
Telephone : CANonbury 1234 (30 lines) clat
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Made in Three Principal Materials

FREQUELEX

An insulating material of Low Di-electric
Loss, for Coil Formers,-Aerial Insulators,
Valve Holders, etc.

PERMALEX

A High Permittivity Material. For the
construction of Condensers of the small-
est possible dimensions.

TEMPLEX

A Condenser material of medium per-
mittivity. For the construction of Con-
densers having a constant capacity at all
temperatures.

BULLERS

January, 1951

" Bullers

LOW LOSS

CERAMICS

BULLERS LTD., 6. .LAURENCE
Telephone : Mansion House 9971 (3 lines)

POUNTNEY

Telegrams : ‘*Bullers, Cannon, London **

VARIABLE HIGH VOLTAGE
LABORATORY & GENERAL
PURPOSE POWER SUPPLY |

TYPE (03 PMA
nput - - - 230 V.AC. 50 ¢/s |
Output - - 500-12,000 VI mA
maximum
Calibrated O-12 KV.
Blue stove enamelled
steel case,
203" x 103" x 103" '
Full details of our standard equipment from
2,000 to 50,000 volts are available.

HAZLEHURST DESIGNS LTD
342, POTTERY LANE |
LONDON, W.11

TELEPHONE : PARK 6955

The Drayton R.Q.

of 0.09 amps pf. 0.9.

Meter - - -
Case - -~ -

or reverse,

THE RQR

HiLL,

MOTOR UNITS

is a miniature

capacitor induction type motor with a
current consumption at 230 volts 50 cycles

It is available :

R.Q.G. GEARLESS for running at 2700
r.p.m. continuously or intermittently in
either direction or continuously reversed.
R.Q.R. GEARED for continuous running
Oor reversing at speeds from 27 mins. per
rev. to 600 revs. per min,

R.Q.H. GEARED for high final shaft
speeds for continuous running, forward

Send for List No. N302-1.

Drayton Regulator & Instrument Co. Ltd., West Drayton, Mdx. -

EN

LONDON, E.C.4

W. Droyton 264
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PERMALLOY ¢¢C”
SPIRAL TAPE CORES

for instrument transformers

A bulletin on the magnetic materials

PERMALLOY AND
PERMENDUR

is available on request to:—

THE outstanding qualities of PERMALLOY ““ C,”

particularly in regard to its high flux density at
low magnetising force together with very low hys-
teresis and eddy current losses, will appeal to manu-
facturers of instrument transformers. PERMALLOY
“C” enables transformers to be made having
negligible ratio and phase angle errors throughout
the working range. * Ageing ’ effects which are associ-
ated with silicon steel are absent and the electrical
characteristics of the core after being subjected to
short-circuit conditions rTemain constant. High-
quality spiral tape cores supplied by Standard are
self-supporting and require no clamping device to
retain the material in position as is the case with

_stampings.

Srandard Telephorres and Cables Limired

(Regixtzred Office: Connaught House, Aldwych, London, W.C.2)

TELEPHONE LINE DIVISION: North Woolwich, London, E.16

Telephone : ALBERT Dock 1401

33
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MYCALEX TELEVISION

DIPOLE and REFLECTOR
AERIAL MOULDINGS

THE INSULATOR

@ Watertight assembly.
@ Long leakage path.

@ Element rods reinforced by
the inserted metal tubes,
at a point where fracture
is liable to occur.

@ Mycalex has high surface
resistivity to  moisture
under damp conditions.

@ Great physical strength due
to nature of Mycalex which
is a bond of Mica and Glass.

'Phone : CIRENCESTER 400 or send enquiries to

MYCALEX COMPANY LTD * ASHCROFT ROAD °* CIRENCESTER GLOS

We manufacture a complete
range of Television Lead-in
Cables for Local and Fringe Area
service ; full details sent on
request.

In addition we make all types
of Polythene and P.V.C. Cables
for radio, radar and for all
branches of H.F. work. Our
long experience enables us to
produce cables with specified
characteristics and we shall be

(L to R): Coaxial ; Bal- pleased to put forward sugges-
anced Twin Screened ¢igns,

U.K. Pat. No. 559518); "

win Unscreened.

AN ISR KRR AT 1,

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD.
51-53 HATTON GARDEN, LONDON, E.C.I

i, S.G,BROWN Type *“ K " Moving

4 . Coil Headphones meet every

. e ¢ requirement of those engaged on
R laboratory and DX work,

{ ; monitoring, etc. Accuracy is
assured by their High Quality

\” \ ! reproduction.

D.C. Resistance 47 ohms. Impedance
52 ohms at 1,000 c.p.s. Sensitivity
1.2 x 10-12 wactts at | Ke=,0002
DYNE/CM2.

| Type “ K ** e

S. G. BROWN Type “F’
(Featherweight) Headphones
derive their popularity with
the world’s radio enthusiasts,
experimenters and service-
men because of thelr High
Sensitivity, Durability and
lightness of weight.

D.C. Resistance 4,000 ohms, Im-
pedance 14,000 ohms at 1,000
c.p.s, Sensitivity 8§ Dbs. below |
microwatt per ;ar at 1,000 c.p.s.
—Weight 9 ors.

Type “F*

Send for Brochure "W ™ it gives details of all
types of S. G. Brown headphones.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241,




January, 1951 WIRELESS WORLD 35

PROBLEM:
To close cooker door securely on main body,
and ensure that it can be opened and shut in

the fastest and easiest way.

SOLUTION:
Spire Spring Latch Type SRV and ball
stud. Just a direct pull frees the ball stud.

THATS FIXED THAT-FASTER, CHEAPER, BETTER

Here’s another cost saver. SRV type Spire Speed Clips afford a simple spring
latch for removable assemblies such as doors. on refrigerators, cookers,
cabinets, inspection covers, etc.” Spire fasteners — “the fastest thing in
fastenings” — are saving assembly- time and cost on thousands of jobs. Why
don’t you find out what they can do for you? Write direct to us.

Spi?@ SPEED NUTS

Enguiries to:
SIMMONDS AEROCESSORIES LTD., BYRON HO({SE, 7-8-9 ST. JAMES'S ST., LONDON, S.W.1
HEAD OFFICE AND WORKS: TREFOREST, GLAMORGAN.,

ALSO BIRMINGHAM, STOCKHOLM AND “MELBOURNE.
208
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ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS.

(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES)

TELEVISION & RADAR

SQUARE WAVES

THIS OSCILLOSCOPE HAS A
STEPPED Y - AMPLIFIER GAIN
CONTROL COMPENSATED, ON.
EACH STEP OF APPROXIMATELY.
6 DB, TO ENSURE ACCURATE
REPRODUCTION OF SQUARE WAVES

OTHER FEATURES

BUILT-IN WOBBULATOR
TIME-BASE 10-250,000 /s
BRILLIANCE MODULATION
SHIFT CONTROLS, etc., etc.

PRICE £25 MODEL TIW

WRITE FOR DETAILS ALSO OF MODEL IB, £15
HIRE PURCHASE TERMS AVAILABLE

BSR Induction Motors..

FOUR _POLE MOTOR FP 10

A precision  engincered  well
balanced motor, designed to give
constant, trouble frec performance
indefinitely. This motor is -used
extensively in many wire and tape
recorders, and gramophone unirs
now manufactured. .

Note these features :—Fully pro-
tected o Dual voltage. range
Negligible external magnetic ficld -
Oil impregnated sclf aligning
bearings « Speed constancy and silent
running,

Speed (light) 1400 r.p.m. Torque
3 inch ozs. Wecight 13 lIbs.

TWO POLE MOTéRS SRI & SR2.

A rugged and highly efficient motor .that will stand - heavy
overloads, and for intermittent ratings is capable of giving up to
twice the rated powes. Used extensively in many motion displays,
fans and gramophones now manufactured. SRI° MODEL; Speed
(light) 2750 rp.m. Torque 3.0 inch.ozs.—Weight 2.3t fbs.
SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 ifich ozs.-
Weight 1.7 Ibs.

.. Leaders in their field

8irmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 62i 2/3
bt = e

—if you connect - it
with flex to your main
I set you will then have
radio in two rooms at
the same {ime. Now
here’s the very thing
sir. The *Minor, yes
; sir, it is a lovely job—and soungs
as good as it looks. Put it in the bedroqm-=just
the job for lazy week-ends or sickness. There’s some pleasure
in being miserable if you have a Richard Allan extension
speaker. Yes sir, 52/6, thank you sir.

Consider these advantages and buy
a Richard Allan extension speaker.

-

Baby 39’6 Minor ... 52/6 Major ... 65/
Bafflette Congole
€440 £6 18 0.
De-Luxe h Prestige
€4 150 £12 9.6

RADIOLTD.,BAFFLETTE HOUSE, BATLEY,YORKSHIRE.

Please note thot “BONNIE®” and *“JUNIOR’ models are naw aut of
production.
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Government Surplus — Immediate Delivery from Stock
Another PHILCO Reconditioned 5-VALVE RECEIVERS PRICE
1 Long and Medi . A.C. .C./D.C. -200 v. i i
startling Coetker Ta watmt cabines lightly culalh, Hea 16 1y Yot Every st o 90/
or— been overhau]gl at our works' = ] } -
Off e Rt o) Sy e e ace T NEmale B bl Carr. arsEE

PHILIPS 6-VALVE
COMMUNICATIONS RECEIVER

AS NEW

16-50 200-550 and 880-2,500 metres. R/F., F/C, 2 L.F.’s D.D.T. Pentod® f
Qutput. Spin-wheel tuning. In black metal case with built-in speaker
Complete with power pack, AC 200-250 v. Can also £1 6 10 o
be supplied with 12 v. D.C. power pack if required. O .

WALKIE-TALKIE (Transmitter and Receiver) Type 38 Mk. II. In perfect
working order. Complete with four ARP12, one ATP4 valves, one pair
throat mikes, pair headphones and aerial. In metal case. Free £3 8 6
circuit diagram—Less batteries. {Carr. & pkg. 2/6). 0o

CHARGING BOARDS. Control Panels Only. 24 v. 1,260 watts. Includes five

1}in. moving coll ammeters {1, 0-40 a., 4, 0-15 a.). One moving coil volt-

meter 0-40 v, Five heavy duty sliding resistances, etc., conplete in Metal

case as shown with fold-back doors. Size 18 X 17 x 8%in.

Offered at less than half the component value. Price .. £ 4 1 9 6
. .

Carriage extra.

PHILCO BP.413 DRY BATTERY OPERATED 4-VALVE RECEIVER
4in. P.M. speaker complete with one pair headphones and aerial. In w

cabinet with water-proof cover. Range 1.4 to 4 me/s. Size 105 X 7§ X 7}in.
Working instruction card supplied. Brand new £5 2 6
Less Batteries. L)

THE FAMOUS EDDYSTONE 358 COMMUNICATIONS RECEIVER

Great Reductiomin Price

Range 31 Mc/s to 90 ke/s,
9 Plug-in coils, 7 valves
and rectifier, variable
selectivity, B.F.O. stand- |8
by switch, A.V.C. switch. §
band-spread dial, valve
check meter. In heavy
black crackle finished
steel cabinet with chrome
fittings. Complete with
200-260 v. A.C. Power

Supply Unit. Carriage
and packing 17/6
e £20

TELEPHONE LINE OR UNI- |

SELECTOR SWITCHES.
4] full-wipers ...... 37/l
8-bank half-wipers

3-bank half-wipers ..

BRAND NEW ACCUMULA-
TORS. Complete in strong
case. British made. 6 v.
85 a. Size 12 X 9 X 7in.
Weight, 45Ib.  £3/10/.
Carriage and Packing 5/-.

NEW EXIDE AcCCUMU-
LATORS. 2-volt in black
bakelite case, 15-20 amps.
Size 6in. x 1}in. square.
Weight 26 ozs. Brand new
Carr. paid. 5/6.

MICROAMMETERS, 2in.
panel mounting, 0-50, 47/6.

NEW INDUCTIVE POTEN-
TIOMETERS 42/6.

TWIN SLIDING RESIST-
ANGES, 120 ohm., 2 amp.
2276,

EX-ADMIRALTY DOUBLE
TWIN SLIDING AND TAP-
PED RESISTANCES, 0.2 amp.
2,000 ohms. In metal cabinet.
17/6.

VOLTMETERS. Centre zero

| an ordinary

BALL MICROPHONE. Manufactured by
Standard Electric. All in perfect condition.
Suitable for broad-
casting and recording
Moving Coil (Dynamic).
Omni-directional. No
energising  necessary.
High Fidelity. Coil
Impedance 15 ohms
and will work very well
in conjunction with

slpeaker
transformer. s of
the type used by many
leading bodies, such
as the B.B.C. and
G.P.O. for high fidelity
reproduction.

£4.17.6

| MEGGER CIRCUIT TESTING OHMMETER

reaﬂng 0-3 and 0-30 D.C.17/6 |

NEW NIFE ACCUMULA-
TORS. 2.5 v. 2} amp. /hours
for 8 hours. Size 3 x 4} X

1}in. (Flat) 6/6.
EX-R.A.F. NO. 62 VISION
UNITS. VCR97 Tube, 12
valves, condensers, resist-
ances, etc. 55/-.

CAMERA MOTORS. 24 v.

AC./DC.,size3 x 2 X 1}in
8/9.

MAP READING TORCH.
Powerful magnifying Iens,
3in. diam. In bakelite case.
Fitted with dimmer switch
Takes 2 U2 cells. With
bulb, less batteries, 22/6.
2-VOLT VIBRATORS, Type
R76C. 7-pin self-rectifying.
Output 200 v. at 60 m/a
Made by Electronic Labora-
tories Inc. 7/6.

MALLORY TYPE 650, 6 v.
4-pin American base Also
12 v. 4-pin 7/6.

10,000 OKM WIREWOUND
POTENTIOMETERS 2/6.

3-teriinal type made by Evershed & Vig'noles,
Ltd. Two ranges : Inner scale 0-1,000 ; outer
scale, .100-200,000 ohms and infinity. Green
bakelite case, size 3} X 4 X 2jins deep Com-
plete with test prods. In solid leather 77/6
carrying case. Price, less battery

VALVE TESTER. By Precision Apparatus Co.,

N.Y,, USA. For all American £4().10.0

tvpe valves, 115 volts.

PHOTO ELECTRIC GELLS, Type CV143

Small infra-red
image glass
converter, tube,
50-100v.Suitable
for all purposes.

14/6

N.B.—We can-
not enter i
correspondence
regarding
these cells

EX-U.S. NAVY TRANSMITTER AND RECEIVER STATION TYPE T.C.S. 12

Manufactured by Coilins Radio Coy. OQutput 25 watts telegraph, or 10 watts telephone.
1500 kc. to 12000 ke. Complete with Power Packs for 12-24 volts D.C, or 100-250 A.C. mains.

Frequency range
Aerials and

complete range of spare parts, including meters, valves, Generators, Resistances, Condensers, etc., etc. This
equipment is brand new, packed in original cases and ready for shipping abroad. Can be seen at our address.

=

~LONDON CENTRAL RADIO STORES, 23 LISLE ST. (cernd 2967) LONDON, W2

Open all day Saturday and weekdays 89 a.m.—6 p.m.

Closed Thursday 1 p.m.
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There is only one Portable Pattern Generator

that will give you the B.B.C. wave-form on all channels
between 40-70 Mc/s out of viewing hours

There is only one Portable Pattern Generator
which enables a T.V. receiver to be installed or serviced

with complete confidence that no further adjustment
will be needed . . .

There is only one Portable Pattern Generator

which will enable every minute of a service engineer’s
time to be used profitably . . .

- MURPHY T.P.GII———

before you buy any other make—remember that it is not

first cost that matters, but time saved on servicing and
installation work over a period of years.

For further details and appointments for demonstrations, telephone TUDor 5277

F. LIVINGSTON HOGG

Specialists in high-grade instruments for the communications industry

65, BARNSBURY STREET, LONDON, N.1

BUILDING THE
"WILLIAMSON"?

if so, we have in stock all the specified
components to make this superlative
amplifier

Partridge Mains Output Transformers
Partridge Chokes

‘ Dear Sirs, afriend
A shortdime ag? ts

T.C.C. Condensers ‘ of mine e trans:
o 2 purchased one. thusiasm

High Stability Resistors, 1% & 59, ! formers.  His &0

Precision Condensers, 19, 29, & 59%,
Matched valves

in fact * the works "’

ds so | am
w no boun i
‘s(::ding you afn }nterqatn:ra\:e
Money Order on this

i $S
ing forward to doing tsust!':(:‘ P
after the recommenda
received.

Sincere‘Y yours,

DETAILED PRICE LIST OF ALL COMPONENTS
AVAILABLE ON REQUEST

The New Mode! Type 2B36B.
3 - Primary 10,000 centre tapped, incremencal inductance
— over 100 henrys. Secondary impedances 1,250, 2.8Q,

50, 7.8Q, 11,3Q, 153Q and 20Q.

TELE-RADIO (1943) LTD.
177, EDGWARE ROAD, LONDON, W.2
‘Phone : PAD, 5606 Shop Hours :
PAD, 6116

Mon.-Sat. 9 2.m.~6 p.m. (SAVAGE ffmﬁgnﬁnu—@

et
Tel. : Devizes 536

4 H eakage reactance
under |5 millihenrys. Size : 5{” x 4" x 6”. F.C, 43" x 3" x
2BA, Weight : 12 Ibs.

SFORA,
«“‘,\ %

Savage Transformers, Ltd.
Nursteed Road, Devizes, Wilts.




JaNuary, 1951 . WIRELESS WORLD ’ 39
BREAKDOWNS can occur. Components can fail. No TV set that has ever been made has been completely
ULTRA immune from trouble. Anything can happen once, but what is of importance is what is liable to
happen most often!

Years ago we foresaw that the part of a television set most prone to trouble would be the “receiver"’
proper—i.e., the RF amplifiers, the frequency changer (which provide separate IF frequencies for
sound and vision), the oscillator, the vision and sound IF amplifiers and the vision and sound detectors—
because part of the circuitty was required to work in the VHF

eccentricities

band. So we arranged to have three chassis in even our earliest
post-war TV sets— the ‘‘receiver’’ chassis, the time base
chassis and the power pack chassis. In this way faults
could easily be dealt with by our Dealers’ service men.
Careful statistics of faults that we have kept show that
approximately two-thirds of the total faults did, in, fact,
occur in the “recciver’’ . part of the set.

In our latest models we have combined the time base and

the power pack, but the “receiver’’ chassis (or IF plate

as we now term it) is still separate. It is in the form of a
plate fitted to the main chassis by only two screws and is
connected into the circuit by three plugs. No soldering iron
is required to remove the IF plate.

Plugand socket connections cost money. They are more expensive 1
than soldered connections, but we think the extra expense is jumﬁcd.
We have never attempted to produce the cheapest television set, but rather to
produce good television sets at moderate prices, ones which, in fact, are just about
the best valuefor the money on the market to-day.

ULTRA ELECTRIC LIMITED
WESTERN AVENUE :© ACTON -+ W.3.

—OTCHESTRAL MUSIC [ B_UII._D UPA
JOHN'S WEDDING _ SOUND
VARIETY LIBRARY

MARY'’S 21:rx PARTY FOR PLAY-BACK
WHENEVER YOU WISH

The Soundmirror is an amazing instrument on which you produce your own recorded
entertainment. Favourite music or radio items, important events in your family’s
history—all these can be built up into a library for play-back whenever you wish—
treasured sound memories ; and unlque entertainment for the future.

The Soundmirror has many other applications—it is in dafly use in the professions; in teaching and for
religous and political activities.

Call on your local radio dealer and hear your own
voice recorded or write for literature or a demon-
stration by appointment to the manufacturers.
Manufactured under agreement with the Brush Develop-
ment Co. of the U.S.A. Licensed under the Brush Develop-
ment Co., the Brush Crystal Co., Magnetone Inc., and
Thermionic Products Ltd. Patent No. 454549 and'others :
and patents pending in all the principal countries of
the world.

Price from

£69.10.0

exclusive of
microphone

OUndmirror
MAGNET!C TAPE RECORDER

3

THERMIONIC PRODUCTS LTD., Division SM-WW, HYTHE, SOUTHAMPTON. Telephone : Hythe 3265.
Sales and Service Centres : MANCHESTER, BIRMINGHAM, BRISTOL, LEEDS, GLASGOW, etc.




40 WIRELESS WORLD

JANvARY, 1951

Model 1200 B Oscilloscope

with model 1400 B Alignment
Signal Generator

Size 7"x 8" x 9"

D. C. OSCILLOSCOPEN

Model 1200B

Tube dia....2.3/4" Tube dia....... 6"
Frequency Response Frequency Response
...... D.C-100 Ke/s .....D.C.100 Kc/s
Deflection Sensitivity
........ 7 mV/mm. cieere.. 1l mV/mm

Time Base 5¢/8-20 Ke/s

in 5 ranges

INDUSTRIAL ELECTRONICS

Industrial Controls and Precision Instruments

99, GRAYS INN RD.. LONDON, W.C.1

Model 2000

.. 30 secs. 100 Kc/s

Write for specifications to

Makers of

Telephone: Holborn 9873/4

Sole Agents Abroad.

K. G. Ehosla & Co., 22,
School Lane, New Delhi,
India.

Etablts Octave Houart,
14, Quai de L’Industrie,
Sclessin-lez-Liege.

H.  Cunningham
PTY Ltd., 62 Stanhope
Street, Malvem, Victoria,

Australia_
Heftye & Frogg, Oslo,
Norway, Storgaten, ‘15.

MODEL “Q”

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES

Machines supplled complete with stand

Clutch

ETA TOOL CO

(LEICESTER) LTD.

29a, WELFORD ROAD. LEICESTER
"Phone—5386

motor and Two-Speed Friction

VARIABLE-
BUT vm.w DABLE

NN
o AN \\\\\‘\\\\\\\

§ o
\\\\\\\\\\

The value of the EGEN midget pre-set variable resistor
to the television and electronics designer has been enhanced
by a new double slider operating on the radius of the element,
giving greater stability and making accurate adjustment
easier, This reliable, precision engineered component can
also be supplied mounted in a series of one, two or three
on a common panel which can be suitably engraved. Availahle
in any value from 10 ohms. to 25,000 ohms.

® Sfze2"x 13" x §”
® Wormdrivefor smooth action

® Ratchet action prevents over-
winding
® Stlver-plated solder tags

EGEN ELECTRIC LTD.
s e T [ POTENTIOMETERS |
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STiiLL BETTER
TV. RECEPTION

WHEN the new  Antex” was introduced it set a
new and higher standard in T.V. Aerial performance. |

Now the NEW ¢ Antex” comes to provide even better
television reception. Tts greatly improved construction,

which includes 4” diam. rods, ensures long service free

of trouble.

0 HIGH GAIN @ LESS INTERFERENCE © WIDE

RANGE 3 EASY TO INSTALL € RIGIDITY WITH
LIGHT WEIGHT.

FOUR MODELS to meet every mounting requirement

POLE MOUNTING
for fitting to wooden or metal
masts.

Model X2P/% £2. 5. 0,

5 FT. MAST MOUNTING
with mase and wall mounting
bracket.

Model X2W/¥ £3. 3. 0.

with mast and chimney lashing
bracket.

Model X2L/¥% £3, I5. 0.

10 FT, MAST MOUNTING
complete with 14” Aluminium
alloy mast and chimney lashing

equipment.

Model X2M/¥% £5. 0. 0,

% For Channel served add figure
as follows :

or London, 4 for Birmingham,

or Holme Moss, i.e. X2P(4 is ||,

Pole Mounting type for Bir-

mingham.

® =

Full details in leaflet E/S0/W sent on request.

A1l Antiference Aerials carry a free 12 months’ insurance cover of

250 against lightning damage.

LIMITED
67 BRYANSTON STREET - LONDON-W-I

WIRELESS WORLD
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W The XFY2I is a sub-
miniature output pen-
tode with a filament

%g,ﬁ‘ current of only 12imA.

RED

SPOT

It is a robust, reliable
valve suitable for the
output stages of hearing
aids. The output s
sufficient for magnetic as
well as crystal receivers.

orbonr L Yl
struments.
TYPICAL OPERATION
Filament Voltage .. 1.25v
Filament Current .. 12;mA
Anode Voltage 22y
Average Anode Current 0.25mA
|| Power Output 1.75mW

THE _SCIENTIFIC
VALVE

Y-

BRITISH MADE

GREENHILL CRESCENT,
HARROW-ON-THE-HILL, MIDDLESEX

'[ Telephone : HARrow 2655




42 WIRELESS WORLD

INSULATOR CO. LTD.
ELMBRIDGE 5241

UNITED
TELEPHONE:

Used and recommended £
by the Leading Set
Manufacturers for use
by their Authorised
Service Dealers

The Radar Video & Sync Generator provides a fully synchronised
and correctly proportioned television test pattern together with
sound to allow any receiver to be checked and adjusted outside
of transmission hours, leaving the set in perfect order so that the
viewer can switch on, when the programmes are being transmitted,
with the certain knowledge that the set will not require any further
adjustment—hence the use of this unique instrument by both
leading manufacturers and authorised dealers throughout the
transmission areas. Enquire to-day for details of models for
London, Midland or Northern frequencies.

ENSURE A FULL 8-HOUR SERVICING DAY

with the

video & sync
" generator

. RAD1O, RADAR & TELEVISION
26 Oakleigh Rd. New Southgate, London. N.11

OAKCROFT RD.

JANUARY, 1951

SURREY
SURBITON

SURBITON
CABLES:

TOLWORTH

CALANEL,

PRODUCED IN
3 SIZES

Telescopic Mountings offer the most con-
venient means of obtaining complete
accessibility of rack mounted equipment
as each chassis can be withdrawn com-
pletely clear of its framework for easy
examination,

WRITE FOR Technical & Sales Agent
ILLUSTRATED
CATALOGUE C. H. DAVIS

59 Brompton Road,
LONDON, S.W.3
Phone KENSINGTON 420t

173
r e,
&y, 2.

PRODULCY ¢

i 9 HALLAM, SLEIGH & CHESTON 1P
A £ WIDNEY WORKS - RIRMINGHAM - &

MANUFACTURERS

ESTABLISHED 898

Oaa00: Aston Cress 0914 1o wa, @ Graroa- Superfine. Riraw
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W.10/CS. 10"
LOUDSPEAKER

The W.10/C.S. is a recent model which has been warmly
received by quality enthusiasts. The response is remark-
ably level between 30 and 8,000 cycles (continuing to
18,000) when adequately baffled and the tone is brilliant
without harshness. The cloth suspension gives refined
quality but reduces the power-handling capacity to
5 watts on Baffle or 8 watts in acoustic chamber.

The W.I0/CS.B. is recommended where improved H.F.
output is required, or as treble unit with crossover network.
Flux density 14,000 lines.

Coi' 75 otmeor 1315 WHARFEDALE WIRELESS
ohms. Diameter 10”. WORKS
PRICE 150/- BRADFORD ROAD - IDLE - BRADFORD - YORKS

Cinph™®

TAPE RECORDER

\4
o S
\P\\'\“’ 3
o o @)
\a Q
ot oF &
Q S ®

[ ] ®

Brief Specification .

WORKING VOLTAGE-- 200/250 volts A.C. 50 cfs.

TAPE SPEEDS — 74in. sec. and 2in. sec.

RUNNING TIMES — 30 minutes and 20 minutes

REWIND — Provislon for fast rewind or forward punning of
complete spool in ane minute.

ERASING — Any recording may be erased, Erasure is
automatic, preventing double exposure

OUTPUT — 2 watts

TERMINATIONS — Inputs for microphone and radio and outlets for
external speaker.

DIMENSIONS — 184 x 134 x |0in.

WEIGHT — 38 Ib. complete

ACCESSORIES — Supplied complete with microphone, tape and
spools.

Recorder House, 48-50 George Street, Portman Square, London, W.l., England
Telephone : Welbeck 2371 (4 lines) Telegrams : Simsale, Wesdo, London, Cobles ; Simsale, London
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MICROAMPS D.C.

SER NP 50821

SENSITIVE PANEL

HOUSEBOAT WORKS

All these
high-quality
features . . .

yet it retails
at only £510!

For particulars of these and our full range of measuring instruments write to :—

BRITISH PHYSICAL LABORATORIES

RADLETT - HERTS

@ Non-hygraoscopic
diaphragm

@ Former-less speech-coll
@ Good transient response
@ Smooth response curve

@ Highamplifier gain without
feed-back

@ Stable operation
@ Great sensitivity
@® High Butput voltage

Type M.C.R. Moving Coil
GRAMPIAN

MICROPHONE

Get full details without delay from-

GRAM@I@N REPRODUCERS LTD
9. HANWORTH TRADING ESTATE, FELTHAM, MIDDX.
Phone: Feltham 2657

The high flux nickel alu-
minium magnet and dia-
phragm assembly is housed
in a spring suspended die

cast case. Microphone in-

put transformers and three

types of stands, folding,

table top and heavy-base,

to suit this microphone,
are also avaifable.

‘Grams: Reump, Fel-ham

JANuUARY, 1951

~

SIZE 24 34 5
RANGE 25.8 10uA '104A
to to to
. S0A  B5O0A 50A
PRICE
50uA  55- 61~  93-
200uA 45~ 51  83-
ImA 35- 41- 13-

(Export prices on application)

All sizes available with
MIRROR SCALE

Ist Grade Accuracy

MOUNTING METERS

Telephone: RADlett 5674-5-6

Guly g

Z/;/CABLESM_ |

Rega! Fade Mork,

/.
LCWATTEN mm[nnn oaouel .
TYPES | OHMS _,,a;:',' 5
THE LOWEST EVER |21 74 1.7 | o#i[036
CAPACITANCE OR | A2 | 74 [ 1.3 | 026|044
ATTENUATION | A3 73 |06 1.5 [ 0.5 Kiaiubdniy
LOWCAPAC, CAPAC | TMPEDATTER] o
IMMEDIATE | ™ 7 ol 0
[ c1 '73 150[ 2.5 [o.
| DELIVERIES  [Fci 101 137 5.1 (0.3 MR

SPECIALISTS IN AIRSPACED
| ARTICULATED GABLES SINCE/S29

8 TRANSRADIO LTD.

| comvmacToRs vo e cOVERMMENT
| 138A CROMWELL ROAD.LONDON SW7
ENGLAND

c2 63 |7||2|5 044

€275 55 18428 0.44
cay 197 (1.9 [0.64

c33 _220'2.4 0.64
caa u 125212.1 1,03

VERY LOW
CAPACITANCE
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* BLACKPQOL

© SOUTHPORT ¢ HUDDLRSFIELD
@ WIGAN
LIVERPOOL ® SHEFFIELD

LINCOLN &

’ /_\\ \sosrou.‘

/
/

KINGS LYNN &
SUTTON @ } NORWICKH ®
COLDFIELD_ Tx \

1PaWICH ®

/
ERNEB

~ .
CANTERBURY
3,

—because we have recently completed
demonstrations in the areas shown above,
and proved to dealers and others that the
Model 63A Folded Dipole gives an extra-
ordinarily good picture in dis-

tricts previously regarded as

‘““ black ** areas.

The Model 53A has both gain w
AND broad bandwidth and is
the foremost correctly matched
high gain Television aerial today.
Model 63A with 10fc Dural |
Mast, £10/10/- retail (extra for ‘
16ft. mast £1/8/-).

Aerialite Limited are the actual
menufacturers of all Aerial
Equipment for Radio and Tele-
vision, and we make a full range
of Co-axial and Air-spaced
Feeder Cables in our Laboratory l

controlled factories. Lists sup-
plied on request.

¢ 4

"LTD.
CASTLE WORKS, STALYBRIDGE , CHESHIRE. [

WIRELESS WORLD

Estd.

For PROMPT and EFFICIENT SERVICE
CASH or EASY TERMS

Equipment purchased from us on Easy

Terms is supplied through our own

scheme, no Finance Company being
involved,

ARMSTRONG ALL-WAVE CHASSIS

(including specker and output transformer)
MODEL EXP 83/3. Cash £18/17/1 or £4/10/- with order
and 8 monthly instalments of 40/-.

MODEL RF.103/3. Cash £25/12/6 or £5/10;- with order
and |l monthly instcalments of 40/-.

MODEL EXP 125/2, Cash £47/16/- or £11 with order and
10 monthly instalments of B80/-.

WHARFEDALE LOUDSPEAKERS

MODEL W 12/CS. Cash £8 or 40/- with ordér and six
monthly instalments of 22/..

MODEL W I5/CS. Cash £12/10/- or 60/- with order and 7
monthly instalments of 30/-.

MODEL SUPER EIGHT CS/AL. Cash £4/8/- or 35.-
with order and 3 monthly instalments of 20/-

All other Wharfedale Equipment available.

GOODMANS LOUDSPEAKERS

AXIOM 150. Cash £8/8/- or 40/- with order and 7
monthly instalments of 20/-.

AUDIOM 60. Cash £6/15/- or 25/- with order and 6
monthly instalments of 20/-.

All other Goodmans Equipment available,

SHAVE THE MODERN WAY

and use a

REMINGTON-RAND ELECTRIC SHAVER

it really does give a better, more pleasant and quicker
shave than the blade and soap method.

We are so convinced you will agree, that we shall be
pleased to send either model on TEN DAYS’ FREE TRIAL
on receipt of deposit.

THE *FOURSOME ' (for average beards). Cash
£7/16/5, or 30/- with order and 7 monthly instalments of
20/-.

THE ¢ FIVE' (for stubborn beards). Cash £8/17/7, or
50/- with order and 7 monthly instalments of 20/-.

Both models supplied in beautiful silk lined case. Prompt
despatch per registered post. Write for the free Reming-
ton Brochure.

All goods despatched carriage paid. Cash orders
by return. Descriptive literature available on
request. Kindly enclose stamp.

Th LTD

LR. SUPPLY COMPANY

(LONDON RADIO SUPPLY CO,),

BALCOMBE, SUSSEX
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TWO SPEED-MOTOR. At the turn of a switch you have two speeds.
33.4[3or 78 r.p.m. The Turntable is a full 127 diameter ; its main spindle
precision ground and lapped. runs in phosphor bronze bearings. The

synchronous motor is virtually vibrationless and is suitable for playing
standard, transcription and microgroove recordings.
Retall price without pickup - £13 15 ©
Purchase Tax. - - - - - - - £5 19 2

SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings.
. The interchangeable heads are fitted with an easily replaceable armature
system complete with a semi-permanent sapphire.  Armature mass 20
milligrams. Extremely low mass at needle point (4/5 m.g. only) allowing for
reduction in downward pressure to 10/12 grams for standard recordings,
and 5/7 grams for microgroove recordings.
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax

Extra Heads. each - - £2 10 0, plus £1 1 8 Purchase. Tax
Spare armature System with Sapphire, 14/8 including Tax.

THE CONNOISSEUR Varigroove Recording Unit. 33.1/3 and 78 rp.m.
100 to 300 GROOVES PER INCH continuously variable. MOVING COIL
CUTTER HEAD of entirely new design. Patented method of suspension
allowing use of large magnet system, producing sensitivity and response
hitherto unobtainable. All patterning effects eliminated, allowing micro-
groove recordings to be made with ease.
15 ohms impedance. Frequency response 30 - 15000 cps
LESS THAN 5 WATTS required to fully modulate.
Price £130 0 O

ALSO HIGH FIDELITY AMPLIFYING EQUIPMENT

A.R.SUGDEN AND CO. (ENCINEERS) LTD.. BRIGHOUSE. YORKSHIRE.

ou reaW\(®

A (‘,.‘\Ne”

“\'\_\\\\e
from your D.C. supply
with a

Valradio | 0.G./A.C. CONVERTER
Models for Ele:';; Gramophones I

from £8 0s. 0d. plus 10% VISUAL NULL INDICATOR

Models for Radio-Grams for A.C. Bridges
@ Autochange Radio-Grams Range 40 c/s to 20 kc/s.
° .
» 'Ir‘“ld"fsl The Sensitivity which is adjustable from
Clevioking, ¥ from £10 15s. 0d. zero is higher than that of headphones.
plus 10% It is very robust and will withstand

considerable overloads —
Descriptive literature from the manufacturers :— shock Openates on i C :‘:in:cousuc

Valradlo Ltd. 87, Fortess Road, London, N.W.5 BALDWIN INSTRUMENT co. LTD.

Telephone : GULliver 5165
Overscas Enquiries to nearest E.M.1. Ovganisation Depot DARTFoan KENT Dartford 2989 & 2980




JaNUARY, 1951 WIRELESS WORLD 47

A 100 Watt Ampllfler

The outstanding features of this Philips Amplifier
include : a high degree of voltage amplification; an
output of 100 watts ; and very little waste heat, giving
cool running and long life. The output is well maintained
even at extremes of the audio spectrum, and generous
negative feedback taken over the output transforme:
provides excellent loudspeaker damping.

A Diffuser Loudspeaker

This Philips all-metal central Diffusion Loiu’ispeaker
is for ceiling mounting or suspension. It is attractively
finished in a pleasing shade of cream that will harmonise
well with any type of surrounding. Dimensions are
15in. diameter, 8in. deep. The loudspeaker is fitted to
Philips type 9803 unit, and has a 100 volt transformer
tapped for 1, 3 and 6 watt operation.

Send for literature ‘covering the full Philips range of S.R.E.

PHILIPS ELECTRICAL .o .ot wam

LAMPS AND LIGHTING EQUIPMENT, ETC.
LIMITED : [

AMPLIFIER DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON,AV\7/.AC.2.
68

—VOUR EQUIPMENT CAN HAVE THE PROFESSIONAL LODK —

BY USING WODEN POTTED COMPONENTS

Woden Potted Transformers and Chokes ensure a
clean layout with uniform smart appearance. They
are used by many leading Radio and Television
Manufacturers and this is sufficient testimony to the
high standard of efficiency which characterize these
components. Available for - ¢ Wireless Worild °
Williamsor Amplifier, * Electronic Eng.neering ”
Home Built Televisor and” ather popular circuits.

THE EQUIPMENT SHOWN IS THE TOP BAND CABINET
TRANSMITTER AS DESCRIBED IN THE “ SHORT WAVE
MAGAZINE.”

SEND FOR ILLUSTRATED LITERATURE AND PRICE LISTS
OF OUR COMPLETE RANGE.

<l|jﬂllfﬁ

JRANSF

I 9N 5
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FOR THE DISCRIMINATING PA MAN

PORTABLE BATTERY MAINS AMPLIFIER BM40

e — -

\

An attractive appearance and unique construc- §
tion combined with first-rate performance give §.
this instrument a hallmark of distinction. Peak §
power 40 watts, 30 watts undistorted. Designed §
for both A.C. Mains and 12-volt battery opera- §
tion. Provision for independent electronic §
mixing of two microphones and one gramophone §
channel. Built-in vibrator. Special tone control §
circuit, with independent bass boost and §
cut, and treble boost and cut. §
These and many other features make the BMygo §
the most up-to-date amplifier available. §
List price £45. §
] _ X

%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N "y
\ N
:§

\ .
\ An ideal equipment for mobile applications, |
§ giving crisp, clear messages. The outfit com-

§ prises: 15 watt amplifier for either 6 volts or

\' 12 volts operation; hand microphone type

§ M.C.B,, and co-axial weatherproof loudspeaker.

§ A gramophone input and battery-saver switch

§ are incorporated.

N

List price £42.

W

///

&m\\\\wx\\\\\\\\\&\\\\\\\\\\\\\\\\&\\\\\

\

A 30 watt amplifier for public address men. §\§
Inputs for moving coil or ribbon microphones §
and gramophone. Tone control. Illuminated \\\\
panel and output signal level indicator. Outputs = \\\
7.5, 15 ohms and 100 volt line. Operates from §
200250 volts A.C. mains, or 12-volt battery \\
when used with battery adaptor unit type LT30. \\\
An ideal equipment for P.A. vans, general §\\\
installations and outdoor requirements. Supplied §
in a handsome portable case. \\\\
List price : PA3o/B Amplifier, £35. \\\\
LT30 Battery Adaptor, £12 I0s. §\

N

; N

BIR

BIRMINGHAM SOUND REPRODUCERS LIMITED
CLAREMONT WORKS, OLD HILL STAFFs, TEL.: CRADLEY HEATH 6212

75

s
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Important trends in

The double triode ECC81 has, like
the nonode EQ80, been included in
the Mullard World Series of tele-
vision valves primarily with a view
to meeting the requirements of the
televisionsystems of othercountries.
Although on the British television
waveband the choice between a
T.R.F. and a superheterodyne cir-
cuit is very much a matter of
individual preference, for the very
much higher frequencies employed
overseas there is no alternative to
a super-heterodyne circuit.

For the British television band the
EF80 pentode is the obvious choice
both as an R.F. amplifier and as a
frequency changer. For frequencies
in the range 100 Mc/s to 300 Mc/s,
the performance of triodes in these
stages is superior to that of pentodes
mainly because of their inherently

low noise factor.

The ECC81 is an all-glass double
triode on the B9A (Noval) base,
and is intended primarily for use as
oscillator-mixer or as R.F. amplifier
on television sets operating on fre-
quencies between 100 Mc/s and
300 Mc/s.

VALVE DESIGN

MULLARD DOUBLE TRIODE EGC81

The provision of two high-quality
triodes with separate cathodes in a
single envelope ensures maximum
circuit economy and flexibility.
Normally, two ECC81. valves will

be used, one as an R.F. amplifier

and the other as frequency
changer.
For the amplifier application

several alternatives are available.
For example, the two triode sections
may Le used separately for two
different frequency bands, or may
be strapped together to form a
single triode with double the mutual
conductance and half the anode
resistance. Anotber arrangement
is a two-stage amplifier in which
one half of the valve is operated as
a grounded-cathode amplifier and
the other half as a grounded-grid
amplifier. When a balanced circuit
is required, the two sections may be
arranged in push-pull.

In high-frequency, wide-band
receivers, the most important fea-
tures of the frequency changer are
low mixer noise level and high
oscillator mutual conductance. The
ECC81 fulfils both requirements.

RATINGS AND CHARACTERISTICS

Heater Centre-tapped. Suitable
for series or parallel operation,
A.Cor D.C.

' 6.3 12.6 v
Iy 0.3 0.15 A
. Capacitances
Section | Section 2
-Gxg 1.45 1.45 upF
Co-k 2.5 2.5 y,y.F
Ca-k 0.45 0.35 y,y,F
Chak 2.5 2.5 y,y,F
[ <0.005 upF
Carea® <0.4 y,y.F

Characteristics (each sectlon)

v, 170 200

V, —1.5 —I.5 v
l 6.5 9.0 mA
Em 48 55 mAlV

- .52 54
A ] 9.8 KQ
Limiting Values

Vaby Max. 550v
V. max. 300v
Pa max. (each section) 2.5W
Iy max. (each section) I5 mA
Ry max. | MQ
Rp- max. 20 KQ
Vha max. 90 VvV

Vi max. duriné warm.iﬁg-up period
For Vi, normal = 6.3V 95V
For V, normal = 12.6V) 19V

Reprints of this article together with
additional data may be obtained free
of charge from the address below

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE., SHAFTESBURY AVE., W.C.2.
MVM1e6
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Wese / / bos make Mﬂf/

VR75/30
VOLTAGE REGULATORS—TYPES| VR105/30

VR150/30

British made Stabilisers of the above types are now available from stock

Minimum starting voltage ...... 105 volts
Nominal operating voltage -..... 75 volts .
. Mini i . S
Type ‘WR75 /30 . mx.mum operau'ng current mA
. Maximum operating current ... 40 mA
Their electrical character- q 5
istics, dimensions and base List Price 17/6

connections are identical to
the American Counterparts

bearing the same type Minimum starting voltage ...... 135 volts
number. Nominal operating voltage ..-... 105 volts
) Minimum operating current ... 5 mA
NOTE : Some American Type VR105 /30 Maximum operating current ... 40 mA
Manufacturers code these valves List Price 17 /6
OA3/VR75
OC3/VR105 Minimum starting voltage ...... 185 volts
ons/VRiso .Nominal operating voltage ...... 150 volts
Minimum operating current ... 5 mA
TYPe VR150/3° ' M!aximum operatine current ... 40 mA
List Price 15/-

WRITE NOW TO DEPT. 4530

or data sheets on the above valves. TEC"””CAL ADVWE SERVWE

STANDARD TELEPHONES AND CABLES .LIMITED, FOOTSCRAY, SIDCUP, KENT.
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high fidelity
MICROPHONE SJ

COSMOCORD

FOR PUBLIC ADDRESS,
RECORDING,
AMATEUR RADIO

TYPE MIC 22

This model incorporates the famous Acos
“ Filtercel ” insert giving extreme sensitivity
and high fidelity. Response is substantially
flat from 40-6,000 c.p.s. The microphone is
vibration and shock proof and is not affected
by low frequency wind noises. Two alterna-
tive mountings are available for the MIC 22
head :—

MIC 22-F is for fic-
ting to any British or
American type stand-
ard floor stand and
can also be used as a
hand microphone.

MIC 22-2 is supplied

|55, 2s a complete unit
(SP™L.) Incorporating an at-
tractive desk stand
with cable side entry

PRICE £6. 6s. (Either Model)

TYPE MIC (6

Incorporates the Acos Floating Crystal Sound
Cell giving a response substantially flat from
30-10,000 c.p.s. Performance is unaffected
by vibration or shock and low frequency
wind noise. As in the case of the MIC 22,
two alternative mountings are available for
the MIC16 Head :(—

MIC 16-1 is ready
for fixing to either
British or American
MIC 16-2 is » com- type floor stands by
plete desk stand unit maans of a knurled
with side cable entry. ring.

PRICE £I2 12s.  (Either Model)

LIMITED, ENFIELD, MIDDX.

JaNuary, 1951
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THE “BELLINC-LEE" PACE

Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

New
¢t Multirod *’
L800/1/C
L800/4/C

A New ‘‘ Multirod ’’ Kit

For those customers who require
an efficient “ fringe” aerial for
fitting to an existing 2{-inch
diameter wooden mast, we have
introduced a new ‘‘ Multirod ** kit.
This is made up of a 4-element array
a mast bhead cap and a spzcial
clamp for the support brace.
24 yards of low loss coaxial cable
ready conmected to a } wave match-
ing transformer is also included in
the kit; this feeder is considered
to be of sufficient length for all
normal installations.

Coaxial cable is supplied on
account of its comparatively low
transmission losses.

Where it is desired to operate a
receiver with a balanced input, the.
choice between fitting balanced
feeder or coaxial cable with a
“ Balun " (unbalanced to balanced
line transformer) must depend upon
whether the .length of feeder in-
volved makes the difference between
the transmission losses greater or
iess than the 3 db insertion loss of
the ‘ Balun.”

In view of the recent change in
list numbers of television aerials,
this kit will be referred to as
L8oo/1/c (London), L8oo/4/c (Mid-
land), the first suffix indicating
the B.B.C. frequency channel and
the second suffix the type of mount-
ing, C for cap.

Matching of ¢ Belling-Lee*’
¢« Multirod ’’ T.V. Aerial Array

We were recently taken to task
by a more than usually technical:
dealer who explained that he could
generally improve the matching,
and therefore the signal, by fiddling
the matching transformer on the
“ Multirod.” He was referring to
reception in a known difficult area

about 8o miles from a transmitter.
Now there is nothing surprising
about that.

When  manufacturing  aerial
arrays for service réquirements to
give optimum results, the aerial
consists of the collector, matching
unit, a known length of feeder to
a tight specification, and a care-
fully designed plug. This is
coupled to an equipment whose
input characteristics are closely
controlled.

Compare the conditions to what
happens when a television aerial is
set up—it feeds into a feeder of
uncertain length terminating in an
unknown plug to a receiver which
may have balanced or unbalanced
input of unknown impedance. Of
course any engineer worth his salt
can match a “ Multirod” to a
given receiver in any particular
location. All we can hope to do
is to supply a factory-made product
which will give the best results in
the greatest number of installa-
tions.

At the time of writing this par-
ticular page the preceding one has
not appeared in print, but as it
deals with one aspact of this all-
important matter of obtaining the
last ounce from a T.V. aerial we do
ask readers to refer back to the last
‘ Belling-Lee " page, and to write
to us if we have not made ourselves
clear.

The New Liverpool Factory.

This is now turning out a very
considerable number of television
aerials. The total number being
manufactured by both factories
and bought is a constant source
of surprise.

Ease of assembly, value for
money, technical service, are three
of the reasons underlying the
undoubted popularity of ‘‘Belling-
Lee " senior and junior range aerials
Not only this, but reports have
proved that satisfactory results
are obtained with nearly every
installation, the life of the aerials
is exceptional when they are
regularly maintained and that
high winds do not adversely affect
the elements.

Those erecting * Belling-Lee ”
aerials experience the greater satis-
faction of knowing that a good
aerial is being bhandled, at a com-
petitive price.

They are produced from high
tensile light alloy, fully heat
treated, with maximum thought
given to stability combined with

ease of erection and in the case ot
the junior range, are supplied with
lashings and brackets of light
materials, and easy run corner
plates.

Deliveries.

Although we are despatching
aerials direct from our Liverpool
Factory there is insufficient statf
to deal with orders or enquiries
from customers and which would
eventually cause delay in deliveries.

It would therefore be appreciated
if no correspondence orders are sent
to our Liverpool address.

H.F. Interference with television
reception.

We are constantly being asked
what should be done about this.
In fact it is the most common
technical enquiry.

Normally our set lead suppres-
sors are of little use at T.V. fre-
quencies as the interference is
radiated on to the main Ilead,
aerial circuit, and/or intermal wir-
ing of the receiver.

The interference would * skip ”
any filters in the mains lead. When
the source of trouble is known,
suppression can generally be ap-
plied -provided the cwmer of the
offending appliance agrees, and
that the actual source is accessible.
Short leads are of paramount
importance, every unnecessary half-
inch reduces the degree of attenua-
tion.

P.S;’//)

//) Did you know? A motor
oar oan seriously interfere
with electronio researoch and
television regeption.

Fit a ‘‘Belling-Lee’’ sup-
pressor L.1274 or L.630 ‘to
the distributor lead, does
not affect engine perform-
ande and helps an industry

BELLING ¢ LEE LTD

CAMBRIDGE ARTERIAL RO., ENFIELD, MIDDX., ENGLAND :
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Emidisc

LAGQUER REGCORDING BLANKS

THE FINEST FOR LACQUER
DISC RECORDING

FREQUENCY
SCALE

-=e~25 cpa

The “Emidisc” lacquer recording blank fulfils | | s
=-=== 100 cps

the requirements of the most exacting stan. 4
- =« 200 c.ps.

dards of Broadcasting Authorities, Film and e n 250 cps

(" Crossover frequency =)

Professional Recording Studios. It may be

used with confidence by the critical profes- [N = RN A
sional recording engineer and by the owner il — — - 5.000 ¢.pa
of the most modest equipment. TE
Accurate engraving to the limits of the re- — _ N 15.000 ¢.ps.
cording equipment is ensured by these essen-

tial qualities and characteristics. ' e

© SUPERIOR UPPER FREQUENCY RESPONSE Will B Buchmann & Meyer pattern of a gliding tone, 20 Kilocycles
\ illrecord up . " g
t0 20,000¢.p.s. withappropriate recording equipment to 25 cycles recorded by E.M.1. Studios Ltd., on an Emidisc

©® LOW NOISE LEVEL—Average figures: Sk g e
—45db. ref. level lem. per sec. velocity.
~-63db. ref. level 8cm. per sec. velocity.
(Cut at 78r.p.m., 9}” diameter using sapphire ® GOOD WEARING QUALITIES

edtter with 16 micron bovel.} ® PROCESSING Mirror-like surface ensures ideal condition for

@ ANTI-STATIC Easy swarf clearance with brush or low processing (on appropriate sizes of blanks).
DO SR ® PACKED IN HERMETICA' LY SEALED METAL CONTAINFR3 Ensures
® LACQUER THICKNESS Constant over whole recording good shelf life and protection. 10” sizes and upwards have
area. individual air separation of blanks.

Types and Sizes Available for all purposes
GREEN LABEL “Standard® selected direct recording PLAIN LABEL “Audition ™ direct recording blank for

blank—6”, 8”7, 10”7, 12" and 16" sizes. experimental and general testing work—10” and 12"
YELLOW LABEL “General Purpose” direct recording sizes.
blank—10", 12" and 16° sizes. SILVER LABEL “Process”. The blank for processing—

117, 12%, 13” and 17" sizes.
Manufactured in Great Britain under exclusive licence from PYRAL S.A.R.L. France.

WRITE FOR FULL PARTICULARS TO :—

| E.M.I. SALES & SERVICE LTD

CONTROLLED BY ELECTRIC ¢ MUSICAL INDUSTRIES LTD

DOMESTIC RECORDING EQUIPMENT DIVISIDN
WEAD OFFICE: WAYES - MIDOLESEX - ENGLAND S
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Mk. V11

The Stereophonic Amplifier Mk. VII, according
to users, gives the highest quality of any repro-
ducer so far produced. This high quality is to
be expected when the particular points of the
design are considered.

The large reduction of intermodulation distortion
and Dopler effect is achieved by completely
separate amplifier channels for the high and low
frequencies, terminating in separate speakers.
The latter may be separated by any convenient
distance to prevent pressure wave modulation and
it is unnecessary to restrict the bass to prevent
marring treble response.

In each case the speaker is damped by a minimum
of 12 times at audible frequencies to prevent
speaker resonance, and the crossover is very fast,
approximately 28 db for the first octave. A
control is provided to vary the power applied to
the treble speaker, to compensate for its efficiency
compared with the bass speaker, and a frequency
record reveals the absence of dip or rise in output
at crossover frequencies.

The treble control gives 20 db lift or 14 db cut
from 3,000 cycles and compensates for long-playing
records and various American and English record-
ing characteristics.

The small improvements in the latest model
amplifier result in reproduction which is extremely
zood and capable of pleasing all tastes.

Chassis complete with valves
Price 303 gns

Manufactured by

VORTEXION LIMITED, 257263 THE BROADWAY, WIMBLEDON, LONDON S.W.19
Telephones : LIBerty 2814 and 6242-3 Telegrams: ¢ Vortexion, Wimble, London.”
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1 " CONCENTRIC
DUPLEX

HIGH FIDELITY REPRODUCER
—now available in
magnificent console cabinet

Shown for the first time at the recent Radio Show,
the 12” Concentric Duplex in this handsome console
cabinet, aroused great admiration. Even the experts
applauded its remarkable performance. Vented and
felt-lined to prevent cabinet resonances, it is designed
to give the finest possible result from the high fidelity
reproducer. Measuring 33”7 x 24” x 157, the cabinet is
finished in highly polished walnut veneer.
SPECIFICATION: Series Gap magnet of Alcomax 3. Flux: LF Gap,
14,000 gauss; HF Gap, 17,000 gauss —on [}” pole. Power handling

capacity, |5 watts, Frequency range, 30-17,000 c.p.s. Fundamental
bass resonance, 45 c.p.s.

PRICES - .
Console cabinet complete with 12°
Concentric Duplex £31.10.0

12" Concentric Duplex with cross-over network and trans-
former, £15.15.0. Without transformer, £14 . 14.0.

10~ Concentric Duplex with matching transformer and
filter condenser, £7 .7 . 0. Without transformer, £6 . 6. 0.

<SIZ'/1/Z”;7/1 B

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS.

A GREAT NAME

rests on public trust

The ' name Marconi is a household | English language is spoken, the words
word all over the inhabited world. It ’ Marconi and wireless are interchangeable.
has come to mean in people’s minds all | The Marconi Company is justifiably
that is most modern in wireless and | proud of the universal confidence its
communications. In fact, wherever the | name inspires.

Marcon:
the FIRST and GREATEST name in Wireless

MARCONI'S WIRBLESS TELEGRAFH COMPANY LIMITED . MARCON! HOUSFT . CHELMSFORD . ESSEX
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53 Ranges with Rotary Switch Selection

This uniquely comprehensive Test Set has 53 ranges' for
measuring A.C. and D.C. current and voltage, resistance

Tl‘e and insulation. It is completely self-contained, with in-
ternal batteries to provide power for the ohms ranges and

self-contained power pack for insulation measurement at
WESTON 500v. Selection is carried out by two 20-position switches.
A fully-protective safety device is fitted and is operative

for forward or reverse overload. @ The 150-division 6in.

7 5 scale is uniformly divided and is fitted with an anti-parallax
o mirror. The set is enclosed in a handsome bakelite case
and fully complies with B.S.S. No. 89, covering first-grade

s instruments. Full details of the ranges covered, and of the
Mulll-nange complete specification, will gladly be supplied on request’
Test Set SANGAMO WESTON LIMITED

ENFIELD, MIDDLESEX

TELEPHONE : ENFIELD 3484 (6 LINES) AND 1242 (¢ LINES)
TELEGRAMS : SANWEST, ENFIELD

BRANCHES
Glasgow Newcastle-on-Tyn-, Leeds, Maachester,
Wolverhamg Bristol, South , Liverpool,

Nottingham & Brightron.
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DISTORTION

INCLUDING RE-
MOTE TONE CONTROL STAGE AT
12 WTS.

AN EXCLUSIVE PERFORMANCE CERT-
IFIED BY THE NATIONAL PHYSICAL
LABORATORY.

0,189,

Price: £30-0-0 complete

Works : WEST ST., FARNHAM, SURREY
FARNHAM 6461-2-3

TYPE A-Z

Sound Sales Lid.

Manufacturers of Electronic Products
LLOYDS BANK CHAMBERS

125 OXFORD ST., LONDON, W.1
GERrard 8782

MODERN PRACTICAL RADIO
AND TELEVISION

This work covers every phase of Radio and Television
Engineering from many viewpoints and meets a great
demand. The author, C. A. Quarrington, A.M.Brit,,
I.RE., with a long and wide experience of Radio
Engineering, has been responsible for iraining a large
roportion of the Radio and Television Service

ngineers in this country, and is also well known as a
lecturer on Radio and Cathode-ray subjects to Uni-
versities, Radio Societies, Trade Associations and
other interested bodies throughout the country.

It is impossible to detail even briefly in this small
space the exhaustive ground covered by this compre-
hensive work, but the pamphlet we can send you will
show you that these few remarks are no exaggeration.

THE ILLUSTRATIONS

“Modern Practical Radio and Television ” .s profusely illustrated.
It contains 16 full-page plates, over 400 diagrams in the text and 7
large folding insets. Each illustration has been specially selected for

its practical utility.
SEND FOR FREE PARTICULARS

snamsEssEmEeEmmEEEEES e asammuan amasasEEmssanmasmanan
To THE CAXTON PUBLISHING CO., LTD., 42, Morley Hall,
St. George St., Hanover Sq., London, W. 1.

Please send me, free of charge, particulars of *“ Modern: Practica
Radio and Television.”

B Ty SR Y T LT Ry T T P EE TR TP e PP POy

(Send tiis form in unsealed envelope) (1d. stamp)

TRAINING

IN
~. ELECTRONICS
G2 RADIO-TELEVISION
7 g% | and other INDUSTRIAL
Vo //// ELECTRONIC subjects

.y“\\\\\\\\\\\\\\\\ W

HOME STUDY COURSES

Cityand Guilds Telecommunications and A.M.Brit.

L.R.E. examinations e Radio and Television
Servicing Certificates ® Advanced Radio e Tele-
vision @ Industrial Electronics ® Mathematics

FREE BROCHURE gives full details of these and
Daytime Attendance Courses.
Moderate terms. Facilities for easy payment.

Write to Dept. 16,

E.M.L. INSTITUTES

10. PEMBRIODGE SQUARE, NOTTING HILL GATE,
LONDON, W.2. TELEPHONE: BAVSWATER 5131/2

Associated with
“HMV"”
MARCONIPHONE

COLUMBIA

ETC.
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NEW RC/PA/U

REMOTE CONTROL PRE-AMPLIFIER

L ‘.LL__ .

RECORDS TREBLE , BASS VOLUME

788 LEVEL +1 _; MEVEL

. . . ' £8.15.0

(UEALK) For use only with LEAK
“POINT ONE”  AMPLIFIERS

A Leak two-stage feedback tone-control pre-amplifier of negligibly low distortion in which resonant
circuits or resonant filters are not used. This pre-amplifier is a complete re-design, electronicaily, of the
original RC/PA and of the modified versions supplied to the U.S. market during the past year. The
RC/PA/U will meet world conditions of. use, and it embodies not only the best features of the previous
models but every refinement suggested by users in Britain and the U.S., with additions considered
desirable by ourselves.

Input Control. A five-position switch sefects :— Treble Control. A seven-position switch allows the choice

. mi nd | Il inputs.
1. Microphone (or other source). Response, level. ofiaccurately detarmined boostsiand losses on all inputs

Sensitivity, 3mV. r.m.s. Input resistance, 20¢,0000. Bass Control. A seven-position switch allows the choice of

2. L.P. Records, with built-in equalisation for new Decca and accurately determined boosts and losses on all inputs.

Co!umbia (U.S.) records. Sensitivity, SmV. r.m.s. Input Volume Control with A.C. ON-OFF switch to permit
resistance, 100,0000. switchlng of the remotely placed power amplifier.

3. 78 r.p.m. Records, with built-in equalisation for British
characteristics.

4. 78 r.p.m. Records, with bullt-in equalisation for American

Panel Light as a visual reminder.

Total Harmonic Distortion :0.029, approx.

characteristics. The sensitivities relate to 10 watts output at 1,000 c/s, with
5. Radio (or other source). Response, level. Sensitlvity, the tone-controls level, when coupled to the TL/I2 power
50mV r.m.s. Input resistance, 100,000Q. amplifier which provides the heater and anode supplies.

These amplifiers are those used by H. J. LEAK when giving the most recent of his demonstrations between areproduced orchestra

and (two minutes later) the live orchestra in the lecture theatre.
The amplifiers can be used for disk recording with the assurance that total amplifier distortion will certainly be no greaterthan

that obtaining in the major studies of the world.

* FOR YOUR LIBRARY %

A new booklet by H. J. Leak, M.Brit.I.R.E., describing the above

amplifiers and containing much Information of technical value to

those Interested in recording and reproduction in the professional
and amateur fields.

FREE ON REQUEST

. TL/I2 12 watt Triple Loop
FROM YOUR DEALER OR FROM US Riddbinck Afplificr

BOOKLET W/U £25.15.0

H. J l..AK & CO, LTD (ESt'. 1934) Phone - SHEpherds Bush 1173/4

Telegrams : Sinusoidal, Ealux, London

BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 Foreign Cables : Sinusoida! London



THE M-O-S ‘Al
AMPLIFIER KIT

The MOS ‘“Al” Amplifier i;
complete in every detail, mcludlng
pre-drilled  chassis, re-wired
group board, valves, and all items
down to nuts, bolts, solder tags
and solder. It is not suitable for
use on D.C. mains as the power
supply is derived from a mains
transformer, ensuring complete
isolation of the chassis.

Although of simple design, re-
production is of high quality.
Although specifically designed for
use with crystal pick-ups (the
ACOS, GP20 and GPI19 give

Al AMPLIFIER KIT, complete

wtlth el gol"ll'ﬂpgne:ts’ including particularly good results), it can
valves, pre-drilled chassis b d with ordin: magnetic
and in’struction manual £4/ 2/6 SAusS By A

types.
The instruction manual is precise
and profusely illustrated. It can
confidently be stated that the
absolute beginner could construct
the ““ Al ” Amplifier and be sure
of good results.

INSTRUCTION MANUAL, if
purchased separately 3/6
HIGH QUALITY 10in. Speaker
N.B.—']I;ahis oﬂ'?' (;Is :x/ailable only
*0 purchasers o e Al
amplifier kit. 15/11

R_ADIO FEEDER

ecially designed radio feeder for use with the above amplifier
ava able shortly. Write for details.

GUARANTEED SPEAKERS s.

2kin. P.M., less transformer .........ccoocoiiiiin
5in. P.M., less transformer .... &0
Sin. , with transformer

6in. M.E,, less transformer....

8in. M.E, less transformer ..

8in. .E., with lransformer
10in, P. M., less transformer .
12in. P.M.,, less transformer .

For RELIABILITY plus
EFFICIENCY you must have a
BURGOYNE AERIAL

CONNECTOR q

This is the ONE and ONLY unit available
which enables a really efficient and reliable
weatherproof -onnection to be made between
dipole ana feeder.

Why continue to worry about your dipole?
Come gale or hail, rain in drops or by the
bucket, this connector will never let you down.

BRAND NEW IN ORIGINAL CARTONS

MOTOR ALTERNATORS

A super Admiralty equipment in grey steel cabinet. With a D.C.
input of 24 v,, a fully -egulated output of 239 v. 50 ¢/s. A.C. is obtained.
The equipment incorporates a starter switch, and the output is metered
means of an A C Voltmeter. A control switch and fuses in

both A.C. and D.C. circuits are also incorporated Ranng £4
80 warrs.  BRAND N 3IwW

ON A BEAM!
with this

COME HOME
600ft. RANGE

. American type focusing
13/11

s TORCH

Nickel-plated. . Adjustable ring focusing.  Three British U2 batteries.
ulb containe in base. Pull-out oop. FULLY GUARAN-

%are
EED.
R.1355 I.F. TRANSFORMER
UNITS

Replacement for 7 Mc s
I.F. Units for the “amous
R1355.

oo o oo &

postage

Post

TYPE G fres

ADMIRALTY”I;EGTIFIER
1204B. A fully stabi-

4 lor lised and smoothed nnly £2']5$
5/= power pack for use on 230 v. A.C.

Post with 250v. 170 m/a output. Weight
Free 60 Tbs., less valves.

WIRELESS WORLD
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" AMPLION” CONVETTE ELIMINATORS

Converts your battery receiver to A.C. Mains ¢

PRI  For all Personal Sets using B114 or equwalent

batteries ................. - £2 . 19.6
AD2  For all-dry Portables ............... £4. 19.6
M2V For sets using dry batteries and £6 .16.6

lator. (This model deviates both) . - =
VAI  For sets using dry batteries and 2 v. £4.19.6

lator to operate without ET battery .......... - =
TRIPLEMASTER (for all-dry sets). Operate portable

off mains, out of doors without batteries. £6 19 . 6

Operate from car, boat, wind-generator, etc. ... - ©
VPA  For use with Vidor portable attache sets using £3 19. 6

batteries 1.5512, L5040 or eqluvalent - o

FULL VISION DIAL ASSEMBLY
A brand new full 17/6

vision dial
Post free

with
wavebands (L M.S. )
Positive in action and
non-slip. The dial
is arranged for back
illumina-
tion,
printed
three
colours on
unbreak-
able
‘“‘Pers-
pex’’. A
clever ar-
rangement
nylon cord drive
makes this a truly
non-slip action.
Boxed with assembly instructions
snd-all necessary components.

Latest Copenhagen Plan Engravings.
TRADE & WHOLESALE TERMS AVAILABLE on APPLICATION

of the

Those who have already purchased
the portable test instrument allustrated
have a chance to purchase another
instrument to provide spares in case
of damage to the main meter. The
meters offered are new but are
defective in one way or another, but
can be classed as ‘‘ repairable.”

5/-

Volt-ohm-Milliammeter

0-15 v. 0-3 v. ,
e }D.c. 0-5000 hms.

Repairable PTI,

post
Usually 15/- each.

free.

SAVE TIME on SOLDERING ¢

Just press the button, count seven.
and solder, and the bit will remain
at soldering heat until you release
the pressure, when it cools off
instantly. No waiting to warm up
or cool down—no element to
burn out—no mica to crack or
splinter—no risk of shock. Few
tools possess so many adyantages
and six as the * Seven Second ” Solder
monthly Gun—and certainly no engineer
paymentsof can consider himself up to date
7-. without one.

TAPE & WIRE RECORDER MOTORS by B.S.R.

A small induction motor specially designed for magnetic tape and wire
recorders. Absolutely silent in operation and virtually free 3 8 /
-

Post free or
£1 down

from vibration. Minimum stray magnetic field
For A.C. mains 100-250 volts, 50 cycles

post free

COME TO THE

RADIO CENTRE

TO SEE BRITAIN'S FINEST DISPLAY OF RADIO, TV & ELECTRIC ALAPPLIANCES

M-OS s

MAIL ORDER SUPPLY CO.,
Tottenham Court Rd., London, W.1

The RADIO CENTRE
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PREMIER MIDGET RADIO KI1

Redesigned and easier than ever to build.

Includes an attractive walnut or cream plastic cabinet
12in. % 5in. X 6in.

The valve line-up is K7, 83H7 and beam power output
(CV1510) in the A.C. model and 6K7, 63H7 and 12A6 in
the A.C./D.C. model. Both use metal rectifiers and are
for use on 200-250 volt mmm The dial is \llummated and
the receiver pi an cti N

and long uavsba.nd coverage. Complete kit of parts with
valves, speaker, cabinet and point-to-point diagrams.

Pl tate if A.C. or A.C./D.C.
is er:«!]%l!md. 1 o £4 o 19 . 6 inc. P.T.

GRAMOPHONE AMPLIFIER KIT.

Counsists of Complete Kit of Parts for a 2} watt, Mains-
operated 2-stage Amplifier for nse with any type of
pick-up. Volume and tone controls are incorporated.
Output impedance is 3 ohms.

Cat. No. AMP147. Price complete, 65/-.
mains with valves and diagrams.

For 200-250 v.

¥
N

M

H.T. ELIMINATOR AND TRICELE CHARGER KIT.
All parts to comstruct an eliminator to give an antput
of 120 volts at 20 mA. and 2 volts to charge an accum-
ulator. Uses metal rectifier, 35/-.

|

WIRELESS WORLD

MORRIS & CO. (RADIO) LTD.

NEW A.C. ALL-WAVE SUPERHET KIT.
7 valves (plus rectifiers) for 200250 v., 40-60 cycle A.C.

maigs.
4 Wavebands, 13.6-52, 51-190, 190-340 and 900-
2,100 metres.

Pick-up input. Uses §K7, 6K8, 6K7, 6B8, 6J5 and
2-6¥6 in push-pul}, ghying an output of 10 watts.
Specially designed OP transformer to match 6V6%s to
3 and 15 ohm speakers.

Negative feedback is applied over 3 stages giving a high
fidelity output. Tomne control is incorporated, £14/5/-.
Also available for A.C./D.C. Mains. Specification as
above, except that valve line-up Is 8K7, 8KS8, 6K7, 6Q7,
6J7, 2-KT33C. In Kit form at £13 8/10.

MAINE NOISE ELIMINATOR KIT.

Two apecially designed chokes with three smoothing

condensera with circuit d Cuts out all mains

noise. Can be assembled Inside exicting receiver, §f-

complete.

METER KIT.

A FERRANTI 500 MICB.OA;KP M/C METER with

to

measure, 15, 60, 150 apd 600 volts D. C 8cale length
14in., dlameter 'Rln_ 10/- complete kit.

A SELECTION OF PREMIER KITS

NEW 3-BAND MIDGET SUPERHET KIT. Redesigned
to cover the short, mediuin and long wavebands (16-50,
190-340, 1,000-2,000 metres) A.C. valve line-up, 6KS,
6K7, 6Q7, CV1510 Beam power output. A.C./D.C.
valve Hne-up is the same excepting cutput valve is 1248,
Both use metal rectifiers and are for use on 200-250 v.
mains.

In cream or walnut cabinet as Hlustrated. Iiluminated
dial. An attractive and powerful receiver.

Complete kit of parts with Valves, 8peaker, Cabinet and

s £6 19 sma P.T.

WILLIAMSON AMPLIFIER KIT

point-to-point diagrams
Please state if A.C. or A.C.
18 required.

We can supply the Kit of Parts for the latest-version of
this famous amplitier complete in every detail for
£10/10/-, with Valves, output and mains transformers.

WILLIAMSON AMPLIFIER OUTPUT TRANSFORMERS
to specification, 63/-.
Mains Transformers, 45/-.

BATTERY CHARGER KITS.

All incorporate Metal Rectifiers,
suitable for 200-250 v. A.C. 30 Cycles,
Charges 6-volt Accumulator at 1 amp. Resist-

Transformers are

ance supplied to charge 2 v. Accumulator .. 2018
Charges 12-volt Accumulator 1 amp. ........ 276
Output 15 v. 4 A. Variable Resistance and

Meter ............ toaadeo PR =ocoocdb £3/15/-

TERMS OF BUSINESS

Postage and Packing is free for orders over £2 in value unless otherwise stated. Under this amount, please

include 1/- for orders up to 10/- and 1/6 for orders over 10/-. C.O.D. orders cannot be sent under 20/-.

3jin. GOODMANS 'M/C. P.M.
LOUDSPEAKER. Mounted in a
cast aluminium oase, 6§ X 4 x
3in, with grille. 150 v/cofl. Trans-
former ratio 17: 1. 152 to 4,50002.
With 100} w/w vol./control.
15/- each, plus /- carriage and
packing.

PERMANENT MAGNET FOCUS POTS. Available for

all Tubes, 15/-. Please state Tube used.

MOVING COIL METERS. All 2}in. outgide diameter,
1mA, 78 ; 5 mA, 5/-; 50 mA., &8; mA., 6/-;
20 amp., 7/8 ; 10 amp., 745 ; 20 v, 5 5/9 40 v, 59 ;
500 microamps, 7/8 ; AN 3. outside diameter. 1 mA,
15/11 ; 30 ma,, 10 6 200 mA.. 8'6 ; 500 microamps,

T.¥. WHITE RUBBER MASKS.
We can pow supply a spegially deslgrned White Rubber
Mask for 6in. O.R. Tubes at 7/8 eac
9in, White Masks, 9/8. 12in. Whne Masks, 16/11.

SUPER QUALITY TELEVISION MAGNIFYING LENS,

To suit Bin., 6in., or 7in. Tubes., Increace picture size
tonsiderably, 25/- each.

WELDING OR GROUND HEATING TRANSFORMERS.
Input 230 v, Output 15 v. 60 A. Tapped at 14-13.5+
14 volts. 7} x 7 x Gin. Weight approx. 50 Ibe,
Price 55/-, Carriage and packing 15;-.

MOVING COIL LOUDSPEAKERS (3Q2v/c.).

2}in, Personal Ty,)e (1502 v/e), 15/=: Siin. J.P., §/-;
5in. Truevox, 10}/=; 5in. Rola, 12/6 ; 6in. Truevox,
12/6 ; 8in. Plestey, 14/6; 10in. Rola. 23/8; 12in.
Tmevo'(, 39/8. bhin. Truevox in handsome plastic
cabinet {cream o walout), 6 % 6in. with v./coutrol, 27/8.

E.H.T. TRANSFORMER. Output 1,000 v. 8t 1 ma..
two4v.1.5 A LT

SPECIAL OFFER OF ADMIRALTY REFLEX-RE-
ENTRANT P.A. LOUDSPEAKERS. v.fcoll 7). Matching
transformers 4.5-1 and 6-1. Ratios with val./control at
max. Very sensitive and directional. Single unit, 55/-.
Twin uvits, 75/-. Carringe and packing, b/~

100 «a METERS, 3iin. O.D. Flush monuting. Scale
length 2jin. Tunternat resistance 430(), 35/~ each.

MIDGET 2-GANG CONDENBERS. 2i % 13 % 13in. For

19/€ ; 'n;ermmunple sme'.ers, 2tin., 25 gmp..l 5:1-'0 with e & h.lhlx!;, uw;rr?%%;‘;ly tm;w'?lwgi\e
3 amp, Bi=: 3. 5  arn] /= 3 3%in. 2 amp., 8/ Elec an oul o V. ha e 35 v. ufwave
&t:ucp&in 7. Dito 3K, 4jis., 50/-. Price 17.6. personal portabies, 9/6 each.

207, Edgware Road iIs apen until 6 p.m. on Saturdays.

152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207 EDGWARE RD., W.2. Phone: AMBassador 4033

OUR CATALOGUE PRICE &l. CONTAINS ALL THE NEWEST RADIO BQUIPMENT

i
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Arnazing Offer of NEW BOXED MILITARY
SURPLUS VALVES

Type 7193 UHF Triode, 1/6 each, 12/- dozen.

Type E1148 UHF Triode 1/6 each, 12/- dozen.

Type 956 Acorn VMH Pen, 2/6 each, 20/- doz.

Type CV52 UHF Triode, 4/6 cach.

Type 1625 12v. 807, s5/- each, 40/- dozen.

Type PT 25H 4 v. 5 watt Pentode, 3/- each,
24/- dozen.

Type CB22 High Powered Thyratrons, 20/- ea.

Type CB71 Neon Tubes, 2/- each, 16/- dozen.

Type 958A Acorn 1.4 v. Triode, 3/- each, 24/-
dozen.

ROLA

6}in. Energised Moving Coil Leudspeakers.

1140 ohm field, with pentode O.P. Transformer,

15/- each.

PLESSEY

5in. Permanent Magnet Moving Coil Loud-

speakers, with extra heavy magnet and pen-

tode O.P. Transformer, 12/6 each.

METAL RECTIFIERS

Bridge Type with 15 volt input will charge

12 volt Battery @ 4 amps, 17 6 each.

E.H.T. Pencil Type, output 650 volt @ 1 mA,

4/7 each.

Output 1,000 volt @ 1 mA, 6/- each.

Outputs given are half wave. Two of cither

Rectifiers can be used in.voltage doubling.

%
b

SPECIAL OFFER OF COLLARO ELECTRIC
GRAMOPHONE UNITS

The Motor, Tonearm and Crystal Pick up in
one unit with automatic stop and start. In-
duction motor, variable speed. For A.C, only,
100-250 volts, 50 cycles. List price £11/2/2.
Limited quantity only at £4/19/6, plus 2/6
cartiage and packing.

ELECTROSTATIC C.R. TUBES. New and
Perfect
CV1112, Sin. ~ CV138l, 5in.

CV1395, 61in. CV1379, 5in.
5/="each to Callers only.
BLOCK CONDENSERS. lJelly Filled
1 mfd 1500 v. woiking, 2/~ each, 18/- per doz.
1 mfd 600 v. working, 1/3 each, 12/- per doz.
2 mfd 800 v. working, 1/9 each, 17/- per doz.
24-YOLT CUT-OUTS

Can be adjusted for use on 12 volts. In

WIRELESS WORLD
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MORRIS & €O. (RADIO) LTD.

GIVE YOUR HOME-BUILT RECEIVER
THAT PROFESSIONAL LOOK

We can supply ali the parts to help you.

Bakelite Cabinet (Brown) ... L 17/6
Bakelite Cabinet (white)........ 17/6
Punched Chassis

3 Valve Plus Rectifier } 56
or 4 Valve Plus Rectifier

Engraved Glass Dial }

16-50 and 200-557 metres or 26
16-50, 200-557 and 700-2000 metres

Both with station names, new wavebands.

" - -

< —y
) DY

e . < A,
e —— "

CORD DRIVE ACCESSORIES FOR

ABOVE
Drum (2% diam.) 1/6
Drum (4}in. diam.) 2/6
Driving Head ....... 1/6
Double Pointer 4d.
Spring ... 3d.
Nylon Cord (yard) . 6d.
Dial Back Plate  .........cocceviiernnennnns 1/3
Dial Back Plate Bracket ............... 6d. pair

ENAMELLED COPPER AERIAL WIRE

Bakelite Cases. Type 5¢/721. 2/6 each, 2x/-
per dozen. On 1,200ft. Reels, 7/23 swg., 25/- per Reel.
CATHODE RAY TUBES. ALL NEW AND PERFECT.
CV. No. Civil’n Bo. Dia. in Focus Defin. E.H.T. O.K.for Price Rail pkg.
inches T.V. and
Insce.
254 == 9 E.S. Mag. 8kv. Expmtl. 40/= 10/-
279 = 2.75 E.S. B.S. 1450 Expmutl. x0/= 2/6
600 5CPI o5 E.S. E.S. 2kv. Yes 25/= 2/6
601 5BP1 5 E.S. E.S. 2kv. Yes 27/6 2/6
817 3EPI 3 E.S. E.S. 2kv. Yes 15/= 2/6
1131 VCRI131 12 E.S. E.S. 4kv. Yes 80/~ 12/6
1138 VCRI138 35 B.S. E.S. 1200v. Yes 10/~ 2/6
1140 VCR140 12 Mag, Mag. 4kv. Yes 90/~ 12/6
1379 ACR2 5% E.S. E.S. 3kv. Yes 15/- 2/6
1381 ACRS8 525 ES. E.S. 3kv. Yes 15/=- 1/6
1384 = 115 E.S. E.S. 4kv. Expmtl, 40/- 10/-
1395 = 6.25 E.S. E.S. 3kv. No 17/6 2/6
1511 VCR511 11.75 E.S. E.S. 4kv, Expmul. 60/- 10/-
1516 VCR516A 9 Mag. Mag. 5kv. No 40/=- 10/-
1521 VCR521 3.5 E.S. B.S. 4kv. No 5/- 1/6
1522 VCRS22 175 E.S. E.S. 800v. Yes 15/ 1/6
2880 EM14/1 3 E.S. E.S. 800v. Yes 17/6 1/6
3776 = 525 E.S. E.S.Mag 4kv. Expmtl. 20/- 2/6

JANUARY, 1951

OMPAN

ELECTRIC GRAMOPHONE MOTORS by
World Famous Makers
200/250 v. A.C. with variable
12in. Turntable, Pick-up Arm, A
Without P.U. Head, 77/6 each.

HOT WIRE AMMETERS

0-10 amps. 5in. Scale, Projecting type Meter

Case, 5/- each.

R.107 RECEIVERS

In partly dismantled condition. A wonderful

spares investment for R.107 owners, 50/- each.
Only available to Calleis.

POWER PACKS

Input 200-250 v. 50 cycles. Output 330 v.

60 mA. 6.3 v. 2.3 g, and 6.3 v. .3 a for 6 x5

Rectifier. Mounted on metal chassis approx.

6 x 6in., fully smoothed. 19/6 each.

6 x 5 Rectifier, 5/- each.

3-GANG CONDENSERS

Modern Bar Type .0005 mfd, }in. diameter

Spindle, Ceramic Insulation, 5/-.

WAVE CHANGE SWITCHES

3-Bank, each Bank 2-pole, 4-way, one Bank

with shorting Bar, 7/- each.

ROTARY TRANSFORMERS

Input 28 volt, output 1,000 volts at 350 mA.

l:tl;l;y require adjustment, 20/- each. To callets

speed control
uto Start/Stop.

y.

BALANCED ARMATURE EARPIECES
Type DLR No. 5.IT.BAS.S.

Highly sensitive 60 ohms Earpicces. Make
excellent Sound Powered Telephones. With-
out Batteries or Matching, 1/3 each.

e el

NEW PRE-AMPLIFIER FOR FRINGE RECEP-
TION AREA

We can supply the complete kit of parts to make

this wide band width Pre-amplifier using 2-717A

Pentodes. For use with Televisors able to
i:x]%gly 130 v. 20 mA, H.T. and 6.3 v., .3 amps.

Completely screened: Includes valves, chassis,
diagrams, etc., 2716 each.

Separate Power Supply Unit if required, 21/-.
When ordering Televiscr or Pre-amplifier
Kits PLEASE STATE IF THE LONDON
OR BIRMINGHAM MODEL IS REQUIRED
VITREOUS RESISTORS

50 K ohm 200 watt, 20 K ohm 200 watt, 10 K
50 watt, 12 K x 2 K ohm 75 watt, 75 K ohm
50 watt, 350 ohm 50 watt. Any of the above
1/-, 8/~ per dozen.

TRANSMITTING AND
SPECIAL PURPOSE VALVES

866A ... 10/- | 713A ... 6/6 | 2E22 ... </6
860 s/- | XH1.5  6/6 | 3B24 7l6
830B ... 10/- | 807 ... 6/6 | VS69 7/6
878 ... 10/- | 4C27 ... 10/- | GDT4C 6/6
705A ... 1o/~ | 2X2 2/6 | DET5 10/-
1616 ... s/- | 9002 3/6 | 282A ... 10/-
8012 ... 10/- | 9003 3/6 | 327A 15/-
843 ... 5/- | 9004 ... 3/6 | 958A ... 2/
1625 ... 5/- | 703A... 10/- | CVI510 &/6
EHTT(CV19) z0/- | MR300E(CV3558)
VS68(CV1068) 6/6 VI%(CVI8T) 15/
EL266(CV15 of- ... 6/6
(CVI%)  40- | NsaCviiewy” o
VT30(CV1030) 7/6
U17(CV1113 GUS0(CV1072) 9/6
( ). s/- | 1626(CV1755)  3/6
VUI33A(CV54) 6/6 | BL63(CV1102) 6/6
ADIKCV1314)  6/6 | GUI(CV1262) 66
DQP(CV1141)  6/6 | VI906(CV20)... 6/6
717A(CV3594)  6/6 | E1359(CV76)  40/-
RL18(CV1197)  s5/- | 931A .. 30/
HY114B(CV3505) 6/ Base for 931A... “2/6

|

ALL POST ORDERS TO: 740 HIGH RD., TOTTENHAM, LONDON, N.I7  Phone.
152/I53, Flewt St., 'E.CA""

.

-~——-CALLERS TO:
207,

Edgware Rd.,, W.2, '

Tottenﬁam 5371

"Central "2833.
Ambassador 4033.

Edgware Rd. is open until 6 p.m. on Saturdays.

e 2 r1 v v
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PREMIER LONG RANGE* TELEVISION KITS

FOR THE LONDON AND BIRMINGHAM FREQUENCIES

As is usual in all Premier Kits, every The coils are all wound and every Any of these Kits may be purchased
single item down to the last bolt and part 1s tTSICd-T‘?n you need to build separately ; in fact, any single part
. . . a complete Television Receiver is 3 [
nut is supplied. All. chassis are 4 scrowdriver, 4 Paic of pliers, can be supplied. A complete priced
punched and layout diagrams and soldering iron and the ability to list of all parts will be found in' the

theoretical circuits are included. read a theoretical diagram. instruction book.

THE MAGNETIC KIT using 9" or 12" tubes

(carriage and packing 15/-). Including all parts
EI’ - 19 = 0 valves and Loudspeaker, but excluding C.R. ’lEube:

Vision Receiver with valves b o £3 16 o Carr. & pkg. 2/6.
Sound Receiver with valves .. £3 I o Carr. & pkg. 2/6.

Time Bases with valves .. £8 5 6 Carr. & pkg. 5/-.

Power Pack with valves oo £4 16 6 Carr. & pkg. 5/-. .

THE ELECTROSTATIC KIT )

&) “ MAGNETIC"

__using VCR97 Tube £17.17.0 FION BOOK 3/-
p e T (g
" VISION RECEIVER with valves, carriage 2/6.. ... ... £313 6

SOUND RECEIVER with valves, carriage 2/6........ £2 14 6

TIME BASE with valves, carriage 2/6................ £2 7 6

POWER SUPPLY UNIT with valves, carriage 5/- .. £6 3 o

TUBE ASSEMBLY, carriage and packing 2/6........ £2 18 6

This unit includes the VCR97 Tube, Tube
Fittings and Socket and a 6in. P.M. Moving

ELECTROSTATIC Coil Speaker with closed fleld for Television.
CONSTRUC- 2 '6
TION BOOK £/

* The following sensitivity figures prove that the Premier WELL-MADE
Televisor Kits are capable of reception at greater dis-

tances than any other standard commercial kit or WALNUT

receiver whether T.R.F. or Superhet.

VISION RECEIVER Finished Pedestal .Cabinets are
Sensitivity - .. 25 uV for 15 V. peak to peak available from stock.
measured at the Anode of the .
Video Valve., For 6in. Tube.... £5 10 o
Sound Rejection Better than 40db. For 9in. tube .... £6 15 o
Adjacent Sound Midland Model.  Better than For 12in. tube.... £8 8 o
Rejection 50db. j i
Carriage and packing 7/6.
SOUND RECEIVER ; ) i
Sensitivity .. 20V Vision Rejection better than Fullest details are in our com- _
50db. plete Catalogue price 6d. ;.

all postal orders to 740, High Road, Tottenham, N.I7. Phone: Tottenham 4723/4/5.

BRANCHES AT:

152/3, FLEET ST., E.C.4. - - - .PHONE: CENTRAL 2833,
207,/ EDGWARE RD.,, W.1 - - - PHONE: AMBASSADOR 4033.

EDGWARE ROAD IS OPEN UNTIL 6 P.M. ON SATURDAYS.
TERMS OF BUSINESS. CASH WITH ORDER OR C.0.D. OVER £I.
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ELPREQ SPECIALS

ELECTROLYTICS E

s. d.

2 mfd. 450v. 1 4
4 mfd. 450 v. 1 6
8 mfd. 150 v. 1 3
8 mfd. 350 v. 1 6
8 mfd. 450 v. I I
8 mfd. 500 v. .. 2 6
16 mfd. 350 v. ... I I
16 mfd. 450 v. 8
16 mfd. 500 v. ....... 6
32mfd. 350 v. ....... 8
32 mfd. 450 v. .. 6
10 mfd. 25 v. X0
25 mfd. 25 v. o
S0mfd. 12v. ............... 10

8mfd. x 8 mfd.at450v.... 3 4
8mfd. X 16 mfd. at350v. 2 6
8mfd. X 16 mfd. at450v. 3 6
16 mfd. X 16 mfd.at350v. 3 o
16 mfd. X 16 mfd.at450v. 3 9

16 mfd. > 8 mfd.
mfd. at 450 v.

25 mfd. X 25mfd. at200v. 3 1x
16 mfd. x 8 mfd. at350v. 2 6
16 mfd. X 8 mfd. at500v. 4 6

W 24

230 mfd. at 12 v. ............ 2 3
16 mfd. x 32 mfd. at

501 Vot LT e - 3 4
12 mfd. at 50 v. ............ x 3

SHEET PAXOLIN

Invaluable for when you are
experimenting. Size 6in, X 6in.,
1/-, Size 12in. X 8in, 2/-,
ize 12in. X 12in. 3/6, size
24in. x 12in. 6/-. Average
thickness in,

B.A. SOCKET SPANNERS

@@@b@@@ﬁ

Covering sizes 0-6 B.A. and with
double ended wrench as illus-
trated. A really good set which

will help you with those nuts in
awkward corners, price 5/6 com-
plete.

POLISHED B.A.
SPANNERS
Covering sizes 1 to 6 B.A., these
are so made to have a straight and

a_right angle end for each B.A.
size. 6/- set.

QUADRANT-TYPE
SCRIBERS
For marking out chassis these are

the ideal tool, normal price 7/6,
our price while they last, 3/9.

PUSH-BUTTON 'SWITCH
UNIT

For three
waveband and
mains onfoff
complete with
knobs. 1/6.

EGG INSULATORS

For all sorts of aerials including
T.V. 13 long X 1 x 1. 4d. each.
3/6 doz.

WIRELESS WORLD

—EQUIP YOUR

You many times have felt the
need of a device which would
enable you to put resistance or
capacity or a combination of
these two quickly into a circuit.
We have a small quantity of
resistance capacity boxes which,
by the simple manipulation of
plugs, will enable you to do
this. With these boxes you
can put in 1 ohm, 2 ohims, 3
ohms, 4 ohms, and so on, in
steps of 1 ohm, right up to
6,000 ohms. In a similar way
capacity can be put into circuit
by small amounts, thus making
it simple for you to find
optimum working conditions.
These boxes made for Govern-
ment Laboratories are available
while they last at 19/6 each,
plus 1/6 post and packing.
Don’t delay—order by return.

January, 1951

LABORATORY

POWER PACK TYPE 392

This is an extremely useful unit
which works off A.C. without
modification giving an output
of 700 v. D.C. adequately
smoothed. Here is a list of the
components contgined in the
power unit: Mains Trans-
former for 200-250 v. 50 cycle,
with secondaries of 700-0-700 v.
at 70 mA.,, 4 v. at 2.5 amps,,
125 v. at 1 amp. (Note these
are Admiralty ratings, the trans-
formers will stand at least twice
these figures). Also two rectifier
valves type CV54, 10-watt resis-
tors, three 4 mfd. 100 v. conden-
sers, L.F. choke, 10 henry 100 mA.,
2 slydlok fuses. The power pack
is unused and is contained in a
louvred case size 12in. X 5iin.
X 8}in. Price 67/6.

“SNIPERSCOPE »

- Famous wartime *cats eye”
used in conjunction with a lens
system and h.t. for seeing in the
dark. This is an infra-red image
converter cell with a silver
caesium screen which lights up
(like a cathode ray tube) when the
electrons released by the infra-
red strike it. It follows that as
light from an ordinary lamp is
rich in infra-red these celis
will work: burglar alarms,
counting circuits, smoke detectors
and the hundred and one other
devices as will the simpler type
of photo cell. Here then is a
golden opportunity for some
interesting experiments price 9/6
each, or six for 52/6. Data
will be supplied with cells if

—CHARGING SWITCHBOARD—;

requested.

lidan! »-\\'
A -

up to 40 amps.

This contains five high-wattage slider type variable resistors,
four flush meters reading up to 15 amps each, and one reading
In addition there is a voltmeter with a selector
switch to permit voltage checking of all circuits, two cut-outs,
switches, fuses and terminals, The whole being mounted on a
panel and enclosed in a metal case with doors and feet. A source
of D.C. fed in will be split up to permit battery charging at varying
currents. If used with a generator the field of same and hence its
voltage output can be controlled by the first slider.
break-down value, as any one of the sliders would cost much more
than we ask for the whole unit. Price §7/6, carriage 12/6.

Excellent

TELEPHONE JACK
PLUGS

As illustrated 7d. each, sockets to
suit, rod. each.

METAL RECTIFIERS
Selenium 250 v. 100 ma., 4/3.

5-WAY PORCELAIN
CONNECTOR BLOCKS

};undreds of useful applications,
1/3.

METAL TRIPOD

Tremendously strong,
but not at all heavy. 3ft.
high and with brass male
and female thread top.
Black japarmed pressed i
steel, unused, but may //|

need repainting. 3/6
each, plus 2/6 post and
packing.

P.M. SPEAKERS

All speakers are by very famous
makers such as Rola, Celestion,
Goodmans, etc.

With  Less
Trans. Trans.
s. d. s. d.
— 10 6
—_— 0 o
12 3 10 6
12 6 10 6
13 6 1t 6
18 6 16 6
— 39 6

LF. TRANSFORMERS

465 kc/s, iron dust cored very
high *“ Q” fitted in standard size
can, 6/9 per pair, 465 kc/s iron
dust cored very high “Q”
fitted in midget size can, 12/6 per
pair. 465 kc/s air cored, medium
size can, 