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EDITORIAL COMMENT

Sound Amplification

Prejudice and Neglect of
Opportunity

PEECH and sound amplifying
equipment is finding its way into
all sorts of applications in our
daily life. Whereas in days gone
by speakers to large gatherings strained
their voices, whilst those in the audience
strained their ears, in the effort to
establish communication, to-day there
is no longer any necessity for speakers
to be put to this exertion, nor for their
audiences to suffer such inconvenience.

Sound amplifying equipment,
wherever it can be made available,
can do away with that state of affairs.
Yet still we find many occasions where
sound amplification is needed but
prejudice still holds out against its
utilisation. It cannot be denied that
early attempts at amplifying speech at
public meetings and elsewhere were so
crude as to provide an excuse for a good
deal of prejudice against the principle,
but recent progress in the design of
equipment, as well as the acquisition
of experience in installing apparatus
of this kind, should by now have
convinced the most sceptical.

The theatre is an outstanding ex-
ample of the need for sound amplifica-
tion. It may be that familiarity with
the cinema, where the sound intensity
is normally fairly high, has made people
dissatisfied with the theatre by com-
parison, or it is possible that gradual
changes in what may be described as
the technique of the stage have tended
to make stage dialogue more intimate
and, therefore, more difficult to follow
by a large audience. But whatever the
reasons, there is no doubt that amongst
a growing proportion of the public the
theatre 1s losing its appeal, for the
reason that so much dissatisfaction is

felt at the inability to hear, -or the
strain of trying to do so.

Prominent people in theatreland have
recently expressed grave concern re-
garding the future of the theatre as a
result of decreasing public interest,
vet the ability perhaps to regain for the
theatre its former popularity is avail-
able at an almost negligible cost to
theatre managements. If efforts are to
be made to take advantage of this
means of reinstating the theatre, it
should be done now, before the con-
tinued comparison of the amenities of
the theatre and the cinema from the
point of view of adequate sound in-
tensity has gone too far. There is
to-day no need to make sound ampli
fying apparatus obtrusive; it is possible
to so arrange matters that the audience
is almost unaware that amplification is
being employed, yet an enormous im-
provement can result in the general
appreciation of the performance.

Electrical Interference
Public-spirited Attitude

OST of our references to the

subject of electrical interference

have been in the nature of
complaints either of the severity of
interference or of the delay in putting
forward legislation. This time, how-
ever, we wish to put on record our
appreciation of the public-spirited atti-
tude of the many firms and individuals
who, to our knowledge, have been
prepared to go to considerable expense
and trouble to eliminate interference
which has been of no consequence to
themselves but only to neighbours to
whom they had no legal responsibility.
Many of these cases have provided
experience for Post Office engineers
which subsequently will be used for
the free benefit of others.
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The

HIGH-FIDELITY
APPARATUS FOR THE
BATTERY USER

ESIGNING equipment for high
quality reproduction entails no
great difficulty when it is for
operation from AC supply mains,
for it is easy to obtain the necessary power
supply in a cheap and suitable form. 1t
is much more difficult, however, to design
equipment for DC mains operation be-
cause, although the necessary power can
be obtained as cheaply as with an AC
supply, it is not in such a suitable form
for operating an amplifier, since one is
limited to a voltage somewhat less than
that of the mains. The difficulties, how-
ever, can be overcome, as was shown by
the design of the DC Quality Amplifier
which appeared in this series of articles.
When we come to consider the possi»
bility of building an amplifier for battery
operation, however, matters are entirely
different and it is exceedingly difficult to
obtain a really high standard of quality
with reasonable economy in operation.
The difficulty is entirely one of the power
supply, and if there is no limit to the cur-
rent which can be taken from the HT
supply system there is no more difficulty
in building a battery-operated amplifier
than one working from the mains. No
dry battery could deliver the current
needed by a large output stage for more
than a short period, however, and the
result is that such an amplifier will prove
very uneconomical to run. The difficulty
can be got over by using HT accumu-
lators for the supply, but frequent re-
charging is necessary and many people
do not consider an HT accumulator
convenient.

Types of Output Stage

For dry battery operation most people
consider a current of about 10 mA. at 120
volts the maximum which should be
allowed. This represents an HT power of
1.2 watts. If this whole power is used
in the output stage so that we leave
nothing for the earlier valves, we could
not obtain an output to the loud speaker
of more than 1.2 watts, even if the output
stage were 100 per cent. efficient. In
practice, a single triode operating under
Class A conditions will have an efficiency
of 20-25 per cent. for really high quality
purposes, so that the maximum output 1s
of the order of 240-300 mW. only.

A higher cfficiency can be secured from
a pentode and possibly an output of as
much as 500 mW. might be obtained, but
this would not be with the low degree of
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Quality Amplifier

distortion associated with the term ‘‘ high
quality reproduction.”” In order to obtain
a higher efficiency the methods usually
known as quiescent push-pull and Class B
were devised. In these systems the peak
output ‘power can be greater than the
average power drawn from the battery
and quite large outputs are actually ob-
tainable on peaks.  For a consumption
such as that given above, it might be
possible to obtain two or three watts out-
put on peaks with this type of output
stage. The battery, however, inust be
capable of supplying a peak power of
about twice the output obtained, with the
~result that the peak current is very heavy.

With. a.120-volt supply, for instance,
and an output of 3 watts on peaks, the
peak current would rise to as much as 35
mA. This high peak current is not good
for the battery and the result is that the
life of a battery operating a stage of this
nature is less than that of one which
drives a Class A stage consuming the same
average current.

There is also another point; for correct
operation a quiescent type of output

A view of an amplifier designed for car-

battery operation. The vibrator can be seen
in the near corner.

stage demands that the DC resistance of
the HT supply should be very low, Now
a battery ages in two ways; its voltage
falls and its internal resistance increases.
The latter means that there is an addi-
tional fall of voltage on load, but with a

Class A stage there is no other harmful
effect. With a Class B stage, however,
the additional resistance introduced may
cause serious distortion. It is not uncom-
mon to find, therefore, that a battery
which will still give good service with the
Class A stage gives poor results when using
a quiescent type of output stage.

Even apart from such questions of
power supply, Class B and quiescent push-
pull cannot be considered as ideal from
the point of view of quality. They depend
for their operation on the distortion intro-
duced by one valve being cancelled by
that introduced by another, and in prac-
tice this cancellation is never quite perfect.
The result is that an appreciable amount
of distortion is often observed, even at
quite small outputs; in fact, it is some-

T is well known that it is ex-

tremely difficult to secure a high
standard of reproduction from battery
apparatus because it s usually
uneconomical to obtain the necessary
power from batteries. The problems
involved are discussed in this article
and a way out of the
difficulty is shown.

I
i
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times even greater
at small output
than at large.
Where areally high
standard of quality
15 desired, there-
fore, such systems
can hardly be
considered and the
problem of design
really resolves
itself into obtaining
the maximum effi-
ciency from a Class A stage and in
obtaining the most economical form of
power supply.

There is little doubt that over long
periods the most economical form of bat-
tery power is the accumulator. The use
of HT accumulators is straightforward and
calls for no special discussion, but for
those who object to their use for one
reason or another there is an alternative
supply. It is possible to use a single
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accumulator of 6 or 12 volts for operating
the valve filaments and for providing an
HT supply with the aid of a vibratory HT
supply unit. There is, of course, a loss
of power in such a unit, for the efficiency
does not normally exceed 70 per cent. and
may be as low as 50 per cent. In spite
of this, it is a very attractive way of ob-
taining the HT supply and is convenient,
since a single battery can be used for sup-
plving the whole amplifier. It will there-
fore be well worth while to work out the
design of an amplifier on these lines, and
it will be particularly instructive as the
method of attack must differ considerably
from that of mains-operated equipment.

In general, we shall have to use a car-
type battery, and it is probably inad-
visable for the current drain to exceed
about 6 amps. This represents a power
of 36 watts from a 6-volt battery, or 72
watts from a 12-volt battery. If possible,
of course, we should naturally use a 6-volt
battery, since it is cheaper, both in first
cost and in re-charging. Now a Class A
output stage will have an efficiency of
roughly 20 per cent., so that if we require
an output of 3 watts we must allow 15
watts for the HT supply. With an effi-
ciency of 70 per cent. in the HT supply
unit, this represents a total power of 21.4
watts from the battery, leaving about
14 watts for the valve filaments. This is
ample and we shall probably be able to
operate from a 6-volt battery with a lower
current drain than 6 amps.

Tetrode v. Triode

The first step in design is to choose the
output valve and we obviously require one
with a 6-volt filament or heater, for
although a lower voltage valve could be
used and the surplus voltage dropped in
resistance, this is rather wasteful. We
have also to choose between a triode,
tetrode and pentode. The tetrode and
pentode are normally reckoned to have a
higher efficiency than the triode, in that
the output is greater for the same power
wasted in the anode circuit, that 1s, for the
same product of anode volts and anode
current. The pentode and tetrode, more-
over, require a lower value of grid bias,
which means that there is less power
wasted in producing it. On the other
hand, the tetrode and pentode require a
screen supply and several watts are nor-
mally wasted here. In the case of a DC
mains set, this is quite unimportant be-
cause there is no real limitation to the
power supply and our difficulties are con-
nected with the low voltage available,
consequently, the low grid bias required
by tetrcdes and pentodes is then a very
big point in their favour.

With AC equipment, and with a battery
amplifier used with a vibratory HT supply
unit, it is power that is important rather
than voltage or current alone. The use
of a high value of grid bias is only indi-
rectly disadvantageous in that power is
necessary to produce it, but the need for
providing screen current is certainly a
disadvantage because this entails a wast-
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age of power which may more than offset
the power loss in producing the grid bias
of a triode. Some output tetrodes do con-
sume a very small amount of screen power
and also require a very small grid bias.
Such valves are obviously the most suit-
able types to use. At the present time,
however, such valves are not available
with a 6-volt or even a 13-volt heater,
since thev are intended for use either in
AC sets (4-volt heater) or AC/DC sets (26-
volt heater).

Another view of
the amplifier
showing the out-
put valve and
rectifier.

An examination of the valves available
shows that there is actually quite a small
choice for the output stage. It is hardly
possible to use two valves in push-pull
while maintaining a reasonable power con-
sumption unless we go to a pair of small
pentodes consuming some 20 to 30 mA.
apiece only. The use of such valves, how-
ever, is inadvisable because in push-pull
they demand a very high load impedance
for which it is difficult to obtain a suitable
output transformer. In the6.3-volt range,
therefore, our choice really narrows down
to two types of valve, which are exem-
plified by the American 6A3 triode and
the American 6F6 pentode or British
KT63 tetrode.

Comparing the first and last of these
we find that the 6A3 requires 6.3 watts
filament power, since the valve is actually
rated for working at 6.3 volts. The figures
are 'given in the accompanying table,
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output of the order of 3.2 watts, so that
the over-all efficiency is 13.3 per cent.
Now the KT63 takes 0.7 amp. for ils
heater at 6.3 volts, a power of 4.4 watts;
the anode current is 34 mA. at 250 volts,
which is 8.5 watts, the screen current is
5.5 mA. at 250 volts, or 1.375 watts, and
the bias is 16} volts, which must be
developed with a current of 39.5 mA., a
power of 0.65 watt. The total power is
just on 15 watts and the output is
given as 3 watts, an over-all effici-
ency of 25 per cent. This is consider-
ably better than
the case of the
triode, but we have
not yet considered
the amount of dis-
tortion for which
the output figures
are quoted. The
figure given for the
KT63 1s for 7 per
cent. total distor-
tion, whereas that
for the 6A3 is for 5
per cent. If we take
the output of the
KTé63 for 5 per
cent. total distor-
tion the output is
only 2.15 watts,
giving an over-all
efficiency of only
14.35 per cent,
which is as near as
no matter the same
as for the 6A3. See-
ing that for the same distortion a similar
over-all cfficiency is secured, we have to
make our choice upon another basis.

We do this in two ways,; first we
remember that, in general, a given per-
centage distortion does not sound as bad
when it is nearly all second harmonic as
when it is made up of a mixture of second
and third harmonics in more or less equal
proportions, and possibly with an admix-
ture of even higher harmonics. Secondly,
the output of the KT63 for 5 per cent. dis-
tortion is less than we:need, for in an
amplifier of this nature we should not aim
at an output of less than about 3 watts.
We decide, therefore, to use a 6A3. As
this valve requires a large input, a fairly
high gain amplifier is needed before it and
it is obvious that this must consume as
little current as possible. Fortunately, we
are not limited here to any great degree:
for it is possible to build an RC coupled
amplifier which will take less than a
milliampere from the HT supply and yet
give high gain and a good frequency

and the HT supplyshould be 250 volts response with ample output.

for the anode and 435

volts grid bias with 6A3 KT63

a current of 60 mA.

The total suppl . Power Power
should thrus bé) ng}s' i Volts. | Current. | ywosic Volts. ‘ Current. ‘ Watls
volts and the power

is consequently 17.7 Heater .. 6.3 1.0 A, 6.3 6.3 0.7 A. 4.4
watts. The total énodc e 250 60 mA\. 15.0 2?() 3~: {nA.A ?.:";7_
power taken by the | poec 45 6omA 27 A5 ssmA 08>
valve and its bias | Toral . 205  60mA. 240 | 2665 39.5mA. 14925
supply will be 24 Qutput ... — — 3.2 — — 2.15
watts and it gives an |
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All-VWave Modulated

Test

BATTERY - OPERATED
OSCILLATOR FOR
MODERN SET TESTING

HE adjustment of the ganging of

a modern receiver necessitates

the use of a calibrated oscillator

if the process is to be carried
out with rapidity and certainty. This is
especially the case with a superheterodyne
because the accuracy of ganging obtain-
able depends upon the IF circuits’ being
lined up accurately to their correct fre-
quency. In adjusting such a re-
ceiver the first step is always to trim
the IF amplifier to its correct fre-
quency, for unless this is done with
a reasonably high degree of accuracy
correct ganging of the signal fre-
quency and oscillator circuits cannot
be achieved.

The tuning range of a modern all-
wave receiver usually extends from
some Io or I3 metres to 2,000
metres, with a gap around 550 to
1,000 metres in which the intermediate
frequency lies. The intermediate fre-
quency 1s usually in the neighbourhood
of 465 kc/s, but in older receivers it is
commonly 110 kc/s. A test oscillator
should, therefore, have a tuning range
of 10 to 3,000 metres {100 kc/s) in
order to cover all requirements, and
this range should be continuous. The
oscillator should be modulated at an audio
frequency so that an audible signal can be
obtained through the AF stages of the re-

Oscillator

N this oscillator a range of
some 10-2,000 nietres without
! gaps is obtained in six bands.
i Two valves, operated from dry
i batteries, are used with a special
modulation circuit which enables
the output to be controlled
without affecting the
radio- |, frequency.

e =

ceiver for cases wherc ganging is carried
out by judging the loudness of the loud
speaker output, or by means of an output
meter connected across the loud speaker.
The modulated RF output should also be
variable so that the required value of
signal can be fed to the receiver. This
last point necessitates the apparatus being
completely screened so the coupling be-
tween the oscillator
and receiver takes
place only through
the desired path.
The provision of
a variable output
brings several prob-
lems In its train;
the conventional
modulated oscilla-
tor has two valves,
one being an RF
oscillator and the
other an AF oscil-

" A rear view of the
oscillator with the
cover rcmoved.
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lator.
vary the anode voltage of the former to
effect modulation and the modu-
lated RF output is often taken
from a small coil coupled to the

The output of the latter is used to

tuned oscillator circuit.  With
this arrangement it is difficult to
find a method of varying the out-
put which does not affect the
oscillator frequency to some ex-
y tent. This is troublesome in
F practice because it means that on
varying the output it is necessary
to retune the oscillator slightly,
and it also makes the calibration
unreliable.

A different arrangement has
accordingly been adopted in this
oscillator, and, as will be seen
from the circuit diagram, a buffer
valve is used between the RF
oscillator and the output circuit.
This valve serves also as AF
oscillator and modulator. A con-
ventional triode RF oscillator is used and
its control grid is connected to the control
grid of a heptode. The two inner grids of
this valve form the grid and anode of a
Hartley-type AF oscillator. This oscillator
uses a 3-henry iron-core choke tuned by
a o.o1 mfd. condenser C6, and it is of the
grid leak type with a grid condenser Cs
of o.or mfd. and grid leak R4 of o.25
megohm. The AF potentials on the
oscillator grid vary the electron stream,
and a further variation is effected by the
RF potentials on the control grid. The
result is that whereas the anode current
would vary only at radio frequency if the
oscillator electrodes were at a fixed poten-
tial, the RF amplitude of anode current
varies with the audio frequency on the
oscillator grid, and this is actually modu-
lation.

The Output Control

This modulated RF current sets up a
voltage across R3 and any desired propor-
tion of this can be picked off by means
of a slider. This component, therefore,
forms the output control. The condenser
C7 is included to insulate the output, and
the RF choke is necessary in order to pre-
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CIRCUIT DIAGRAM, LAYOUT AND WIRING GUIDE
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The holder for the VO2 valve is spaced from the base and mounted by two brass spacers through which the fixing screws pass.
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vent any appreciable proportion of the
AF voltage appearing on the output.
Without this choke it would be found that
with the RF oscillator not functioning an
output at audio frequency would be ob-
tained, and this is undesirable.  As the
grid and anode of the heptode are screened
from one another, varying the
control R3 has a negligible
effect upon the grid circuit and
hence the oscillator frequency
stays constant.

The RF oscillator is of more
or less conventional type, and
a triode valve, with grid leak
and condenser, is employed.
A two-gang condenser is used
for tuning, and on the three
short-wave ranges two sections
are connected in series to form
a Colpitt’s oscillator. On the
next two bands one section is
used alone with the circuit of
a reaction coil oscillator, the
capacity on these bands thus
being double that on the short-wave
ranges. On the longest waveband of all
a reaction coil oscillator is again used,
but the two sections of the condenser are
now connected in parallel, thus giving
still larger capacity.

Battery Operation

Experience shows that for a test oscil-
lator which is used normally only for short
periods at a time, dry-battery operation
is very reliable and a long life is obtained
from the batteries. It is especially con-
venient when it is desirable for the bat-
teries to be included in the containing
cabinet, and it hds accordingly been
adopted in this case.  The two valves
have their filaments connected in series,
and the Lz has a 50-ohm resistance Rj
connected across it, since it takes a lower
current than the VOz. As the two valves
require 4 voits together and the battery is
4.5 volts, a series resistance R6 of 3.3
ohms is included. It should be noted that
this resistance actually consists of a 5-
ohm and a ro-ohnt resistance in parallel.

A 60-volt small-capacity HT battery is
adopted which feeds the screen of the
heptode directly and the anodes of this
valve and of the RF oscillator through R3
and Rz respectively. A dropping resist-
ance R7, of 6,000 ohms, is used in the
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feed to the oscillator anode of VO2. This
value has been chosen experimentally to
give a good waveform of AF output at a
suitable amplitude for modulation.

The cover is held in place by self-tapping
screws and can readily be removed for
‘battery or valve replacements.

The output obtainable from the equip-
ment 1s somewhat dependent on wave-
length, owing to the inevitable stray capa-
cities between the anode of the modulator
and its filament. The result i1s that the
output obtainable falls off as wavelength
goes down and the degree of modulation
obtainable also varies somewhat.  The
values selected, however, give a good
compromise  between the conflicting
tactors, and it will be found that an out-
put adequate for all normal requirements
is -obtained at all wavelengths, and that
the waveform of the modulated output,
although not perfect, is amply good
enough for all ordinary purposes. It
does not, of course, reach the standard of
a laboratory instrument and is unsuitable
for any work involving the measurement
of amplitude distortion. For the purpose
for which it is intended, however, such
deviations from perfection in waveform
are negligible and the use of an instru-
ment giving perfect waveform would be
no advantage for ganging purposes.

The full range of 10 to 2,000 metres is
covered by the oscillator on fundamental
frequencies, but by the use of the second
harmonic of the lowest wavelength range
it 1s useful down to 5 metres.

LIST OF PARTS USED

1 Tuner
1 Case, with brackets, screws, etc.
1 RF Choke, RFC

B.T.S.
B.T.S.

““ Kinva *’ Standard Type
1 Tapped Choke, 3H. Varlev DP18
Fixed condensers:

1 0.01 mid., mica, C4 T.C.C. *“M*
3 o.o1 mid., tubular, €5, C6, C7

T.C.C. 451
1 2 mid., 250 volts working, €8

T.C.C. 65

Resistances :
1 6,000 ochms, 1 watt, R7 Bulgin HW11
1 20,000 ohms, 4 watt, R2Z Bulgin HW19
1 250,000 ohms, 1 watt, R4 Bulgin HW28
1 5 ohms, 10 watts, R6 Bulgin AR5
I 10 ohins, 10 watts, R6 Bulgin AR10

1 Potentiometer, wire-wound, 5,000 ehms,
Reliance TW
1 Valve holder, 7-pin (without terminals)
Clix Chassis Mounting, Standard Type V2
Switches. SP, on-off, §1, 82 Bulgin S80T
Length streened sleeving Goltone
Plug-top valve connector Belling-Lee 1175
Coupler, 1 in. bore Bulgin 2005
Panel Bush, 4 in. bore Bulgin 1048
Battery, 4% volts, 3-cell Ever-Ready 126
1 HT Battery, 6o volts Drydex X418
Miscellaneous :
2 lengths systoflex, small quantity No. 18
tinned copper wire, 2 crocodile clips, 4 in.
Paxolin rod, % in. dia., etc.

— R

Valves:
1 L2 Mazda
1 VO Tungsram

MAY s5th, 1938

The construction of an oscillator of this
nature is quite straightforward and nor-
mally the greatest difficulty lies in the
calibration. This difficulty has been in
the past great enough to deter many from
building such apparatus, for there is actu-
ally no simple method of calibrating an
oscillator without comparing it with a
standard.  The difficulty has been got
over in this case by using a commercially
available tuner, which is supplied by its
makers ready calibrated and which will
maintain its calibration with reasonable
accuracy provided that the specified
valves are used. It should be noted that
it is necessary to keep to the specified
types for both valves, since both are in
connection with the tuning system. This
tuner includes the valveholder for the RF
oscillator, and this is wired to the internal
parts, and the components R1, R5 and
C3 are mounted on it. In addition to the
tuning and range-change switch the con-
trols include the output potentiometer
R3 and on-off switch Sz, and the modula-
tion switch S1.  When this switch is
closed it short circuits the AF oscillator
coil and an unmodulated RF output is
obtained. This is not often required, so
that it can be omitted if desired. A
screened output lead is used, terminating
in two crocodile clips, the screening being
naturally one of the connections to the
apparatus. This should always be con-
nected to a point at earth potential, and
for the adjustment of IF circuits it is
nsually most satisfactory to clip the inner
lead to the grid of an IF valve. When
it is required to inject the signal into the
aerial and earth terminals it is sufficient
to connect the output to these terminals.

The normal practice is, of course, to
interpose an artificial aerial, but in view
of the high output impedance of this
oscillator, such an arrangement would be
impracticable. This is one of the penal-
ties which must be paid for having an
output control which does not affect the
oscillator frequency and which is at the
same time simple and inexpensive. In
practice, it means that the final alignment
of the agerial circuit should be carried out
on a signal with the aerial attached.

The Wireless Industry

An extremely informative, compact and well-
arranged Data Book, dealing with American
Raytheon valves, is issued at 2s. post iree by
Leonard Heys, Faraday House, flenry Street,
Blackpool, Lancs. Curves, base connections
and full technical data are given.

<> <D £ <>

Some of the exhibits at the Scottish Empire
Exhibition ‘‘speak for themselves ' by means
of recordings made on Duo-Trac film, produced
by British Ozaphane, Ltd. This firm has de-
vised special equipment for reproducing these
explanatory talks.

@ > >

An enlarged catalogue of short-wave compon-
ents for reception and transmission has been
tssued by the Raymart Manufacturing Co., 44,
Holloway Head, Birmingham, 1, from whom
copies may be obtained, price 11d.

A catalogue of Grampian Service and Public
Address equipment has been received {rom
Holiday and Hemmerdinger, Ltd., of 74/78,
Hardman Street, Manchester, 3, from whom
copies can be obtained.
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NE of the chief tendencies in set
design of recent years has been
in the direction of increased out-
put power. This is a natural
reaction from the limitations of early
types of valves and equipment, and in

*

The chief factors affecting the desirable
maximum undistorted output are the
degree of musical appreciation of the
owner, the average volume level required,
the size of the room and the efficiency of
the speaker used. The first of these re-

most cases the quires © some  ex-
effect on quality of .. Planation; it must
reproduction  has not be forgotten
been very bene- UGGESTIONS are made as to that the word ‘‘ un-
ficial.  There are, the necessary output power for distorted ” applied
however, difficul- to radio equipment

ties if this increased
power is provided
without proper re-
gard to the other
factors involved, or
full  consideration
of the needs of the
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user. -One comes
across many in- T7TTTTTTTTTTTTTTORTooes
stances where the

full output provided cannot be tolerated,
either owing to the inability of the
speaker to handle it without distortion, or
to an unsatisfactory cabinet design result-
ing in bad resonances. It is not always
recognised that outputs of eight and ten
watts in a table model call for very sub-
stantial cabinet design it good quality is
to be obtained.

Where a large output stage is provided
it is necessary to take care that the re-
sponse in the bass is commensurate with
that in the middle and top registers, or
the reproduction of music will be un-
natural and appear to be without a
‘“foundation.”” This effect is not evident
at lower volume levels owing to the fact
that the lower notes are near the threshold
and their absence is consequently not
noticeable.

Practical Considerations

A large number of listeners live in
modern houses and flats where the rooms
are comparatively small, and in such
cases it is wasteful to install apparatus
capable of filling a small hall, on the
grounds that the larger the output power
the better the quality; it is wise to pre-
serve a practical outlook and realise that
if the general level must be kept low the
peak values will be in proportion. An
engineer does not fit a five-h.p. motor to
a sewing machine or a bus engine to a
private saloon car, yet some enthusiasts
will install a ten-watt amplifier and a PA
speaker in a room twelve feet square; of
course they get good reproduction, but
equal results could be obtained at less
cost.

various conditions and requirements ;
1s - stressed that
efficiency of the loud speaker must
be taken into account.
also explains why low-note response
s also an important factor.

is an abbreviation
and really means,
“The output pos-
sible with an agreed
amount of distor-
tion.”” In the case
of valves, and most
other parts, fthis
agreed amount is
equal to the intro-
duction of five per cent. of second or third
harmonic, whichever is the most. This
amount would generally be accepted by
the average listener as giving perfect re-
production. but a keen musical ear might
reject anything over two pep cent. as
imperfect, and hence demand an amplifier
of greater nominal power, especially as a
higher level would probably be used.
The average level of speech watts is
usually grossly over-esti-

the acoustic

The author
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Part IL—SPEAKER EFFICIENCY AND
OUTPUT WATTS

at Home

By R. 1. WALLACE

modated within 50 milliwatts, the quictest
passages of the higher notes perhaps re-
quiring only five milliwatts.

Nearly all the energy is carried by the
low frequencies, and a heavy drum pas-
sage or organ pedal-note will cause a rise
from a normal level of 250 milliwatts to
as much as four watts; speech, being put
over at an artificially high level, will
touch one watt under the same conditions.

From the foregoing it is evident that it
is not so much normal conditions that
decide the output necessary, as the
amount of distortion that can be tolerated
at peak values. These in turn depend
somewhat on the low-noté response of the
set, since if this is unusually well main-
tained the peaks will be higher above the
general level.

Recommended Output Levels

The actual figures of requisite outputs
for different circumstances are necessarily
not susceptible to precise delineation, but
it is suggested that for rooms of ordinary
character the values given in the table are
a good approximation. It might appear at
first that the watts should be proportional

mated and many listeners
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would be amazed if they

saw the readings of an out-
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instrument, but are typical of
average characteristics.

Fig. 1.—Approximate power needed at different frequencies
for correct balance when the level is set at the value

(comparatively high except for large rooms) of
1,000 c/s.

ordinary domestic set will probably rise to
three or four watts, the normal power is
likely to be about 250 milliwatts on an
orchestra playing moderately loudly, and
a violin solo, unless raised by the balance
and control department, would be accom-

A fairly efficient speaker is assumed.

to the volume of the room, but
account has been taken of the
fact that as the size of the
room increases the distance
between the speaker and the
listener does not increase to the same ex-
tent, also a larger room has generally less
damping.  The speaker classifications are
arbitrary but largely self-explanatory, the
differences lying chiefly in the greater
" energisation of the better types, and the

1 watt at
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much higher electro-acoustic efficiency of
a horn-loaded diaphragm; the columns
headed ‘‘ Special Reproduction’ refer to
use by a listener with good musical taste.
Those few people who have no ear for
music at all, and whose only interest is
in the spoken word, could take values one
column to the left, and those definitely
hard of hearing one to the right of that
indicated for normal use.

The differences between the various
powers recommended. for the same size of
room serve to emphasise the importance
of speaker efficiency in contributing to the
overall sensitivity, and suggest at once a
means of obtaining a bigger acoustic out-
put without any alteration to the set. It
may well be that in some cases it is
cheaper to get a better speaker than to
enlarge the amplifier ; for instance, if the
speaker in use is not of a very high
quality type, then to use an output stage
of higher power will only accentuate its
deficiencies, while the fitting of a good
speaker of higher efficiency will at the

A cheap but sensitive speaker, with output
mainly in the region of from 200 to 2,500 c/s.

same time improve both quality and
volume.

There is nced in the consideration of
efficiency to avoid confusing the compara-
tively large output given by many cheap
speakers over their resonance ranges with
the true high gencral level available from
a speaker with an even response. The
reason why cheap units cannot be toler-
ated at really high volume is largely due
to this cause, namely, that their efficiency
for certain notes near the principal reson-
ances may be as much as twenty times
that at other frequencies. Qutput at the
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resonance points may become too great
for the cone to handle, or the ear to toler-
ate, before that over the rest of the scale
reaches a reasonable level.

The author

The author’s own modified mica cone speaker.

Sensitivity is about 3 db. below that of the

speaker shown in the other photograph, but

response is well maintained from 200 to over

49,000 c/s; the lower limit being partly due
to-the smallness of the cabinet.

has, for occasional cxtension use, an in-
‘expensive reproducer which has
apparently the same sensitivity as the
really good one in the set; yet the re-
sponse of the former at 100 and 3,000
cycles is 6 decibels below that of the other,
and at 5,000 cycles the drop is 15 decibels.

An approximate idea of the actual
differences in sensitivity may be obtained
as follows: the two speakers should be
worked on the same output, and on a
programme of even volume—such as a
<lance band—and if one appears to be
‘“appreciably quieter "*«han the other the
drop will'be about 3 decibels, while if one
is ‘' considerably less’’ the difference will
probably be near 6 decibels. These re-
marks refer to a normal, unskilled ear and
are necessarily only, very rough guides,
the 3-decibel” change corresponds to an
efficiency ratio of two to one, the 6-decibel
to a four to one ratio.

While there have been, and will con-
tinwe to .be, many arguments as to the
relative merits of horn and baffle loaded
cones, there is no question that the horn
type is considerably morc efficient, and,
moreover, at positions well off the axis the
difference 1s further in its favour, since
the distribution for the higher frequencies
is ‘better.

The nature of-the room .in which the
set is used has an appreciable cffect on

SUGGESTED OUTPUT POWERS FOR VARIOUS CONDITIONS.

| :
! Average Conditions. Special Reproduction.
Size of Room. R -

Poor Average Good Good Horn
Speaker. Speaker. ‘Speaker. Speaker. Speaker.
12 %12 feet 5 watts. 3.5 watts. 2 watts, 5 watts, 2 watts.
16 % 16 feet 10 watts 7 watts. 4 watts. 10 watts. 4 watts.
24 x 24 feet 15 watts. 10 watts. 6 watts. 15 watts. 6 watts.
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the power needed; a very ‘“live’” room,
with no ‘‘soft’’ furnishings needs con-
siderably less output—possibly half that
which would be acceptable in a living
room with heavy curtains, carpeted floor
and upholstered furniture, which weuld
combine to give a large absorption factor.

Contrast expansion calls for undistorted
outputs much greater than ordinary recep-
tion. Full expansion of a large orchestra
would require quite four times the normal
power ; if the level remained the same the
quietest passages would probably be in-
audible in most rooms, as they are
depressed by the expander. Six times the
output would in general be necessary un-
less the room was unusually quiet. There
is no virtue in the use of contrast expan-
sion unless the peaks in ordinary reception
are at least in the region of four watts and
the hum level must be kept very low as 1t
will be increased with the volume on loud
passages.

There will probably be many parts of
this article which some readers will con-
sider unnecessarily dogmatic, since these
are matters into which the personal taste
of the listener enters so largely, yet it is
the hope of the author that his suggestions
may help to clarify the position and prove
a guide to those who have not a great
deal of experience in these matters.

CLUB NEWS

Eastbourne and District Radio Society

Headquarters: The S8cience Room, Cavendish Senior
scitool, Easthourne.

Hon. Sec.: Mr. T. G. Powsett. 48, Grove Road, East-

bourne. . B}

At the meeting held on” April 25th it was
decided that the construction of a s5-metre
transmitter should be entrusted to Mr. .
Wingfield. Meetings will in future be held at
fortnightly intervals.  The immediate pro-
gramme is as follows: —

May 30th.—* Short-wave Radio Reception” hy a
representative of Belling znd Lee.
June 13th.—Tuning up of the 3metre

meinbers.

set- hy the

Maidstone Amateur Radio Society
Headquarters: 244, Upper Fant Road, Maidstone.
Meetings: Tuesdays at 7.45 p.m.

Hon. Sec.: Mr. P. M. 8. Hedgeland, 2

Maidstone.

On April 19th Mr. H. Bowen, of the Mullard
Co., gave a lecture entitled ‘*Modern Valve
Developments.”” Last Tuesdav (May 3rd) Mr.
Cholot, of Lissen’s, demonstrated several of
his firm’s receivers and also some of their
““111-Q " components.

A general meeting will be held on May 1oth
to decide the Society’s summer policy.

ITayle Road,

Edgware Short- Wave Society

Headquarters: Conservative Clnb, Ldaware.
Meetings: Weidnesdaye at & p.an.
Hon. Sec.: Mr. F. Bell, 118, Colin Creseent, Londen,

X.W.9,

On April 6th the Club held a junk sale. Oy
April 13th a demonstration was given of the
RME69 and DBz2o receivers.

The Society is shortly to be affiliated to the
R.5.G.B.

Future cngagements include a visit to the
International Telephone Iixchange, a lecture by
a representative of Ferranti, and a j5-metre
night.

Kingston and District Amateur Radio
Society
Headquarters: The

Road, Kingsion,
Meetings: Alternate Wednesdays at 8 pm,

Hon. Sec.: Mr. D. N. Biggs, #, Pooley Green Road,

Fgham.

On March 13th Mr. Dedman, of the Quartz
Crystal Co., gave a lecture entitled ‘* Piezo-
electric Crystals.”’

On Mav 11th a lecture will he given by a
representative of Radio Graphic, Ltd.

Three Fishes lotel. Riehmond
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Part III.—
CATHODE-RAY TUBES

cathode-ray tube the writer is handi-

capped by not being a poet, who

alone could handle the subject ade-
quately.  Mere prose may convey the
impression that a cathode-ray tube is just
another piece of equipment, and that there
is room for difference of opinion con-
cerning whether or not it is worth having.
That would be a great mistake. It is very
questionable whether any establishment
wvithout a cathode-ray tube is entitled to
be called a radio laboratory.

Another great mistake is to suppose that
it is expensive. The idea may still sur-
vive that, first, the tube itself costs £10
to £15; secondly, that it cannot be worked
without thousands of expensive and dan-
gerous volts ; and, thirdly, that even then
it is not much use without one and pos-
sibly two time-base units, each with from
three to six unusually high-priced valves ;
and perhaps sundry amplifiers, modulated
oscillators, etc. While this may be true
of television and certain special laboratory
applications, it is certainly quite wrong
so far as general laboratory work is con-
cerned. Cathode-ray tubes can be bought
for about 35s. upwards, and in the next
article it will be shown that for most pur-
poses all one needs is a power unit made
from scrap receiver parts, and a ‘‘iime
base’’ costing approximately one shilling!

IN proclaiming the desirability of the

Some Comparisons

Now that illusions concerning the ad-
vantages and benefits of cathode-ray
oscillography being beyond the amateur
of moderate means have been removed,
these advantages can be examined without
the bitterness of envy. In the preceding
articles in this series-it was seen that the
valve voltmeter owes most of its great
utility to two things—its very high impe-
dance causing negligible disturbance to
any circuit to which it is connected, and
the very wide range of frequency over
which it is effective.  As regards the
impedance the cathode-ray tube is strictly
comparable ; as regards frequency range,
not all types extend so far as a well-
designed valve voltmeter. But whereas
cathode-ray tube can do all or most of
the things a valve voltmeter does, that is
only quite an insignificant part of its
capabilities. Valve voltmeters, and other
sorts of meters, are restricted to one
dimension, such as voltage or current. A
cathode-ray tube responds to two or even
three dimensions simultaneously. And
whereas meters give static readings and

€

are useless for examining even quite slow
movements, the cathode-ray tube traces
variations at the specd of radio frequencies.

Mere statement of these two derestric-
tions can hardly be expected to reveal the
extraordinary range of usefulness they
open up. Books have been wriiten on the
subject, but they include only a selection
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Courtesy A. C. Cossor Lid.

Fig. 1.—A gas-focused cathode-ray tube,

showing a section of the electrode system.

The split deflector plates form part of a
system for avoiding erigin distortion.
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By M. G. SCROGGIE,
B.Sc., A.M.LE.E.

AN explanation of the properties
and uses of cathode-ray ~tubes,

to be followed in the next instalment

by a description of inexpensive
cathode-ray apparatus.

e e}

of the possibilities. So useful are cathode-
ray methods that people who work at
other things, such as mechanical en-
gineering and medicine, convert what they
are studying into electrical form just in
order to be able to bring the cathode-ray
tube to bear on the problem. It is an
under-statement to say that the cathode-
ray tube occupies as important a place in
the radio engineer’s work as the X-ray
tube does in the surgeon’s.

A meter shows merely the magnitude of
the voltage or other quantity measured ;
the cathode-ray tube is capable of showing
(simultaneously, if necessary) the magni-
tude, form, phase, and frequency of a
wave, and its relationship to other quan-
tities. And, unlike most meters, it does
not matter how violently the ‘‘ pointer
is treated.

Where Other Methods Fail

« s

Suppose one has a ‘‘ quality ** amplificr
that does not quite live up to its name.
According to meter readings everything
seems normal. And at low or moderate
volume it sounds all right ; but the output
before noticeable distortion sets in is dis-
appointing. Without a cathode-ray tube
one is in the dark; with it, the amplifier
can be thoroughly checked in a very short
time. Perhaps spurious oscillation of the
output valves takes place during a portion
of the signal cycle when it exceeds a cer-
tain amplitude. Or the transformer iron
may be saturating at low frequencies. Or
the low frequencies may be modulating
the high.  All sorts of unexpected dis-
tortions come to light when an amplifier
is subjected to cathode-ray tube examin-
ation. Even when tests can be done in
other ways these are generally much
slower or more difficult.

For a detailed account of the theory and
construction of the cathode-ray tube a
whole book is needed,* but before discuss-
ing the choice of tube and equipment it

*Some good tooks are:—7The Calhode Ray
Oscillograph in Radio Research.—Watson-Watt,
Herd, & Bainbridge-Bell. (H.M. Stationery
Office.)

The Low Voltage Cathodc-Ray Tube.—G, Parr.
(Chapman & Hall.)

The Cathode Ray Tube at Work.—John F.
Rider. (For American practice.)
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may be as well to refer very briefly to
the essential features, and how they differ
between one type and another. It may
be thought of as a specialised form of
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Courtesy A. C. Cossqr Lid.

Fig. 2.—Section of electrode system of a
high-vacaum tube with electrostatic focusing
and deflection

valve; therc 1s the cathode, directly or
indirectly heated, as a source of electrons;
then the anode, to which a high positive
voltage is applied, holds out a very power-
{ul atlraction to these electrons, but is
tantalisingly kept out of their reach by
means of the counterpart of a valve’s gnid

a cylinder which is connected to a
negative bias, constraining them into a
narrow stream so that they pass through
a hole prepared for them in the anode,
and continuing by their own momentun
they strike a chemical screen at the far
end of the tube with such violence as to
cause a visible glow.

This narrow electron ray, after it has
emerged from the anode, can be ‘deflected

Wireless
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from its course by either electric or mag-
netic fields, so causing the spot of light to
move over the screen; and the magnitude,
direction, and change with time of such
fields made plain to see.  Although all
sorts of elaborate patterns or figures can
be caused to appear in this way, it must
be clearly realised that these are optical
illusions caused by the ‘‘ visual persist-
ence’’ of the eye, aided to a greater or
lesser extent by a similar characteristic of
the screen itself. At any one instant only
a single spot of the screen is being touched
by the ray.

The fineness of the spot is a most im-
portant characteristic of the tube, because
it determines the amount of detail that
can be revealed on a screen of given size.
One pays much more for a larger screen,
and if the size of the spot increases in pro-
portion there is no advantage at all except
in the distance at which the results can
been seen. While this is important for
demonstrations, 1t is generally of no
interest in the laboratory. Quite the
contrary, in fact, for the larger screen
generally necessitates a greater deflecting
signal if the size of the spot is in propor-
tion; a small screen is therefore to be pre-
ferred if the spot is correspondingly small.

Methods of Focusing

The smallness of spot is important,
then, for more than one reason. To attain
it, the focusing effect of the cylinder (or
grid, if valve nomenclature is followed),
is not enough. Tubes are classified prin-
cipally according to the method of focus-
ing, into gas-focused and high-vacuum
types, and the latter subdivided into elec-
trostatic and magnetic varieties. In gas-
focused tubes (Fig. 1) there is only a
partial vacuum; sufficient gas is present
for the ray to cause a measure of ionisation
along its path, which has the
effect of drawing the scat-
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In the electrostatically focused high-
vacuum tube (Fig. 2) there are two or
even three anodes at various stages along
the tube, and these are maintained at
voltages so graduated as to make the beam
converge on the screen. The system is
described as an electron lens because 1t is
1n some ways analogous to an optical lens.
To secure satisfactory results this rather
complicated electrode system must be
located with some precision; but if the
beam is magnetically focused by means of
steady current passing through a coil
wound around the axis of the tube ex-
ternally, the construction of the interior
parts of the tube is simplified, and there
1s more scope for placing internal deflect-
ing plates. It is also claimed that a bigger
beam can be focused, giving a brighter
spot. While magnetic focusing is on the
increase, it is at present generally confined
to television use.

A properly focused ‘‘ pointer” having
been obtained, the next thing is means for
deflection. Unlike a meter pointer the
cathode ray can be deflected in two or
more directions at once, thus enabling, for
example, the input and output of an ani-
plifier to be directly compared. Nearly all
tubes for laboratory purposes are provided
with two pairs of electrostatic deflecting
plates, distinguished as the X and Y
pairs. (corresponding to the X and Y axes
of a graph). Magnetic deflection is pos-
sible, alternatively or additionally, by
means of external coils around the neck
of the tube with their axes at right angles
to it. These coils are not so generally use-
ful, because appreciable power is required
to produce deflection, and their inductance
is likely to cause difficulty except at low
frequencies. To ensure a uniform de-
flecting field a pair of coils is placed as
shiown in Fig. 3 and deflection takes place
i a direction at right angles to the com-

tering electrons iito a narrow
beam. This type of tube is
simple to work; gives good
results with low anode volt-
ages; and is not seriously
defocused by unbalanced
signal circuits (one side
‘“ eartby’’), but begins to
lose focus when the spot
velocity corresponds to a
frequency of deflection ex-
ceeding some hundreds of
kc/s (but oddly enough

Fig. 3.—Simplified diagrams

showing the action of (a) mag-

netic deflectionand (b) electro-

static deflection of a cathode
beam.
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regains it at ultra-high frequencies) ; there
is non-linearity of deflection near the cen-
tral position of the spot (known as origin
distortion) ;. modulation of the spot’s
brightness (as in television) is not prac-
ticable; and only tubes with directly
heated cathodes are obainable.

mon axis of the coils. Electrostatic
deflection, however, is in the same plane
as a line joining the plates.  Whereas
clectrostatic deflection is inversely pro-
portional to the anode voltage, magnetic
deflection is inversely proportional to the
square root of the anode voltage.



MAY sth, 1938.

The Home Laboratory—
In selecting a tube there are quite a
large number of points to be considered.
For audio and low radio frequencies the
gas-focused type is probably the most suit-
able.  Origin distortion
can be removed, where \
necessary, by biasing the f i
deflecting plates; and cer- ;
tain Cossor tubes are pro-
vided with split plates to
enable this bias to be
applied without deflecting
the spot (Fig. 1). Inci-
dentally, there is no origin
distortion with magnetic
deflection. If work at high
radio frequencies—1Mc/s
and upwards—is to be
done, the high-vacuum
type must be used. An
advantage of the vacuum
tube is that if signals are
applied to the control grid
they vary the brightness
of the spot without de-
focusing it, so giving a
sort of additional dimen-
sion to play about with.
Actually it is not so very
useful outside television.
The deflection sensiti-
vity of either gas or
vacuum types is of the

order of f",:fomillimetrcs

per volt, where V is the
anode voltage. At this
figure, if 400 volts are
applied to the anode, a
voltage of about 25 be-
tween the deflector plates
gives a deflection of T
inch, and a peak alternat-
ing voltage of the same
amount draws a line 2
inches long. It is impor-
tant to realise that the de-
flection sensitivities of X

Fig. 4.—Cossor 2-in. tubu-
lar high-vacuum cathode-
ray tuba.

and Y plates are not necessarily the same ;
in a very short tube such as the miniature
R.C.A. Type 913 the difference is quite
large.

The maximum anode voltage for which
the tube is rated-—usually several thou-
sands—thus requires a considerable de-
flecting voltage to give a reasonable-sized
figure on the screen. And great care must
be taken not to let the spot rest stationary
on the screen, for it will quickly " burn ™
it and cause permanent loss of fluores-
cence. The life of the cathede is also
reduced by high anode voltage. So there
is obviously no sense in using the rated
voltage unless strictly necessary; and,
fortunately, it is only for special work
{(such as photographing transient figures
or very liugh-frequency deflection) that it
is necessary. For general use a few hun-
dred volts gives a figure visible in a not-

Wireless
World

too-bright room, and there are the advan-
tages of relatively high deflection sensi-
tivity and long life.

The greater the length of tube, the
greater the deflection sensitivity, ob-
viously ; but to gain the full advantage of
a long tube it is necessary for the focusing
to be of a correspondingly high accuracy.
There is a Cossor tube 18in. long (Fig. 4),
and although the screen diameter of zin.
seems small in proportion, extremely
fine oscillograms can be photographed,
and for a full-sized figure a peak signal
of only 30 volts is needed.

An important characteristic, more es-
pecially at high frequencies, is the signal
output impedance. One of the advan-
tages of electrostatic deflection is that this
impedance is so high that the effect on
the signal circuit may often be neglected.
The capacity of any deflector plate to all
other electrodes is similar to that of a
valve's control grid—about 5 to 12
mmfd.—and the resistance, even in gas-
focused tubes, is almost infinite.

Screen Colours

Various types ol screen are available,
some being particularly suitable for visual
work and others for photographic; the
former generally give a green light and
the latter blue, but this is not invariable.

The time taken for the fluorescence of
the screen to disappear after the ray has
moved from it may be anything from a
fraction of a micro-second to half a
minute ; it is thus possible to get special
screens for work involving exceptionally
fast or slow deflections.

So much for cathode-ray tubes in
general. In the next article it will be
shown how for nearly all their most use-
ful purposes they can Dbe worked with
extremely simple and inexpensive equip-
ment.

A PHILIPS PORTABLE

OR the first time a battery portable ap-
pears in the current list of - Philips
receivers. To be known as the Type 225B
the new set will cost 8} guineas, complete
with batteries, and will have four valves in
a superheterodyne circuit, with automatic
volume control.

The coloured tuning scale is recessed into
the top of the case and a hinged carrying
handle is incorporated in the moulded escut-
cheon. Dimensions are 11}x 10} x 73} and
the weight is 16lb.

COSSOR MODEL 391

A SUPERHETERODYNE circuit is em-

ployed in this new three-valve battery
set recently introduced by A. C. Cossor, Ltd.,
at 6 guineas, without batteries. There is
no [F amplifier, but reaction is used in the
pentode detector stage which follows the
pentagrid frequency-changer. A special iron-
cored IF transformer is employed.

The horizontal-tvpe cabinet, measuring
173in. by 11}in. by ¢jin., contains an 8in.
PM loud speaker, and there is-ample accom-
modation for batteries. No grid bias bat-
tery is required.
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PARIS RADIO SHOW

An Excursion from London

A trip to the ‘* Salon de la TSE "’ is again
being organised this year by Mr. S. Gould,
and according to present arrangements those
participating will leave Victoria Station at
8.20 p.m. on Friday, May 2o0th, returning
early on the following Sunday morning. The
cost of tickets, which must be booked before
May roth, is £2. Full particulars are obtain-
able from Mr. Gould at 635, Shortcrofts Road.
Dagenham, Essex.

Television Programmes

An hour’s special film transmission in-
tended for the Industry only will be given

from 11 am. to 12 noon each weekday.
Vision Sound
45 Mc/s. 47.5 Mc/s.

THURSDAY, MAY sth.

3, Cabaret, including Flotsam and Jetsam and
Afrique. 3.25, Gaumont-British News. 3.35,
1,43rd edition of Picture Page.

9, A programme of Swing Music, directed by
Eric Wild. 9.20, British Movietonews. 9.30,
144th edition of Pi;ture Page. 10, News
Bulletin.

TRIDAY, MAY O6th.

3, " Tobias and the Angel,”’ a comedy by James
Bridie. Cast includes Jean Cadell and Fred-
erick Bennett. 4.20-4.30, Making a News
Reel.

9, Paul and Grace Hartman in  Cabaret
Cartoons "’ ; cartoons by Harry Rutherford.
9.45, Making a News Reel; O.B. from British
Movietone Studios. 10.15, Preview, 10.25.
News Bulletin.

SATURDAY, MAY 7th.

3, *“ In Our Garden,” C. H. Middleton. 3.15,
Gaumont-British News. 3.25, Russell Thorn-
dike in his play “ The Tragedy of Mr. Punch”
The play projects the Punch and Judy Show in
full size, with living figures.

9, Cabaret. 9.30, British Movietonews. 9.40,
Judo, a demonstration of the art of self-defence.
9.55, Cartoon Film. 10, Comic Strip, a pro-
gramme of American humour. 10.20, News
Sulletin.

SUNDAY, MAY S8th.

8.50, News Bulletin. 9.5, Yvonne Arnaud,
pianoforte. 9.10, Gaumont-British News.
9.20, Ballet Discussion. 9.30-10.20, The
Vic-Wells Ballet in " Checkmate.

MONDAY, MAY oth

3-4, " Red Peppers.” the play by Nocl Coward
on the lives of two music-hall artistes.

9, Lyana Grani in ‘ Starlight.” 9.10, ** The
Qak and the Ash.” 9.25, British Movietonews.
9.35, ‘“ Deirdre,” a play in verse by W. B.
Yeats. 10.25, News Bulletin.
TULESDAY, MAY ioth.

3, “ After Dinner,” Shanklin’s Concert Party
in a new summer show. Cast includes Tommy
Trinder, Sylvia Welling and Henry Lytton, Jnr.
3.45, “ 18th Century: Brief Glimpses,” with

Gillian and Isobel Scaife, in a scene from “ The
Provoked Wife,” by Sir John Vanbrough.

9, Gaumont-British News. 9.10, As on Monday
at 3 p.m. 10.10, News Bulletin.

WEDNIESDAY, MAY 11th.

3-4, “ The Emperor Jones,” the famous play
by Eugene O’Neill; a macabre study of an
incident in the Pacific, with Robert Adams in
the name part.

9, Starlight. 9.10, British Movietonews. 9.20,
Six Explorers will tell “ Why They ILeave
Home.”” 9.50, Cartoon Film. 9.55, As on
Tuesday at 3.45 p.m. 10,15, News Bulletin.
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Magnetism

1791-
1867.

OR more than one hundred ycars
an historic document, with its red
seal unbroken, has lain in the sgfe
of the Royal Society.  Its exist-

ence has, of course, been known to suc-
cessive Sccretaries, but until very recently
the directions upon its outside—"to be
deposited (by permifsion) unopened for
the present ’—have been rigidly re-
spected, and thus its contents have
remained unknown. = As the photograph
of the exterior shows, it was written by
Faraday on the 12th of March, 1832, and
it was received from him by the Secretary
of the Royal Society on the same day. A
month later—on the 12th April, 1832—it
was deposited in the strong box by the
assistant secretary, Peter Mark Roget,
whose initials appear on the outside, and
it 1s of interest to note that the consent of
the Council of the Royal Society to the
receipt and custody of ‘“a sealed packet
from Mr. Faraday’’ is recorded in the
Society’s Minute Book of the period.

It was recently decided that sufficient
time had elapsed to justify the examina-
tion of the contents, and it was accord-
ingly opened by Sir William Bragg, the
President of the Royal Society, in the pre-
sence of the Council.  The following is
the complete text of the document : —

‘“ Royal Institution,”
March 12th, 1832.

‘¢ Certain of the results of the investigations
which are embodied in the two papers entitled,
¢ Experimental Researches in Electricity,”
lately read to the Royal Society, and the views
arising therefrom, in connexion with other
views and experiments, lead me to believe that
magnetic action is progrefsive, and requires
time, i.c. that when a magnet acts upon a
distant magnet or piece of iron, the influencing
cause (which I may for the moment call mag-
netism) proceeds gradually from the magnetic
bodies, and requires time for its transmifsion,
which wili probably be found to be very
sensible.

I think also that I see reason for supposing
that electric induction (of tension) is also per-
formed in ‘a similar progrefsive way.

I am inclined to compare the diffusiorr of
magnetic forces from a magnetic pole to the
vibrations upon the surface of disturbed water,
or those of air in the phenomena of sound;
ie. I am inclined to think the vibratory
theory will apply to these phenomena, as it
does to sound, and most probably to light.

By analogy, I think it may pofsibly apply to

and

FARADAY AND THE PROPAGATION
MAGNETIC FORCES.

the phenomena of induction of electricity of
tension also.

These views I wish to work out experiment-
ally ; but as much of my time is engaged in
the duties of my office, and as the experiments
will therefore be prolonged, and may in their
coutse be subject to the observation of others,
1 wish, by depositing this paper in the care of
the Royal Society, to take pofsefsion as it
were of a certain date, and so have right, if
they arc confirmed by experiments, to claim
credit for the views at that date; at which
time as far as I know no one is conscious of or
can claim them but myself.”’

Royal Institution.

March 12, 1832.

To  appreciate

M. Faraday.

The Wireless World, May 5th, 1038

OF ELECTRO:

— A Newly Discovered Document

less than five attempts to solve the prob-
lem. Iach, however, was doomed to
failure, because, as we know now, his
magnet and the wires were at rest rela-
tively to each other.

At last, in September 1831, the answer
to the problem was revealed almost by
accident. Faraday was experimenting
with a ring of soft iron upon which were
three separate windings and he observed
that upon connecting a battery to one
winding there was a momentary pulse of
current through a galvanometer con-

nected to another

fully the contents
of this letter one
must recall very
briefly the state of
krowledge at the
time the letter was
written. Very little
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listoric tnterest,

about electricity,
and it had only
been discovered a
few  years pre-
viously—in 1820—
by Oersted that a

and wireless.

HE recent opening of a letter
written by Michael Faraday in
1832 has resulted in the discovery

added materially to our knowledge

of the early history of electricity

The importance of

Faraday’s researches on the subject

of electro-magnetisim is retold in
this article

winding. He found
that a second pulse,
but in the reverse

direction, occurred
of considerable when the battery
i that it has connection was
broken.  Suspect-

ing that the induced
currents were
caused by the mag-
netisation of the
iron ring due to the
current in the first
winding, Faraday

1
P e 2

cuarrent of electri-
city could influence
a magnetic needle.

By G. R. M.

In 1823 the first clectro-magnet was
mvented by Sturgeon.
Michael Faraday, who, from humble

parentage—his father was a blacksmith—
had become Director of the Laboratory of
the Royal Institution, argued in 1824 that
since electricity can produce magnetism,
it should be possible for magnetism to
produce clectricity. His notebooks show
that between 1824 and 1831 he made no

GARRATT,

proceeded to make
a series of experi-
ments with various
coils and magnets, during the course of
which he discovered all the elementary
facts of induction, and discovered also
how to produce a continuous current of
electricily by rotating a copper disc he-
tween the poles of a powerful magnet. In
the course of these cxperiments he
laid the foundations upon which the
whole modern practice of electricity has
been built up.

M.A.
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A photograph of the outside of the historic document showing Faraday’s instructions
regarding its safe custody.
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Magnetism and Electricity in 1832—

He described the experiments in great
detall in two papers' which he read to
the Royal Society on the 24th November,
1831, and the 12th January, 1832, respec-
tively. These two papers form the first
and second of his celebrated series of
** Experimental Researches,”

While he was making the experiments
which these papers describe, it is evident
from the document just unsealed that
he conceived the theory that electro-
magnetic forces require time for their
transmission, though it is also evident:

Wireless
World

document, however, is one of conviction
in the truth of a theory of which, how-
ever, he is lacking an immediate and
positive proof.

Whatever may have been the source of
his inspiration, I feel, therefore, that one
must regard it, not as a fortunate guess,
but as the instinctive deduction of an ex-
perienced and brilliant experimenter.

In explanation of Faraday’s apparent
desire to establish his claim to priority by
depositing this document, it must be said
that it was contrary to his principles to
patent any discovery. He always in-
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The conclusion to the document reproduced from a photograph lent Ly the Science Museum.

that he considered that an appreciable
length of time might be required, instead
of the very short time which we now
know to be involved. It scems quite in-
conceivable that Faraday could have
actually detected the transmission time
with the very primitive apparatus at his
disposal, and, unfortunately, a careful ex-
amination of the two papers referred to
has failed to disclose any clue as to the
actual results which lead him to formulate
his theory.

With a less eminent worker, one might
be tempted to ascribe his theory to pure
guess-work.  Faraday, however, was
one of the most brilliant experimentalists
ever known to science, and, as a study of
his work very quickly reveals, he was not
given to guessing. On the rare occasions
when he allowed free-play to his imagina-
tion he frankly admitted that he was
nutting forward only a tentative idea.
The whole tone of the newly disclosed

' Phil. Trans., Vol. CXXII, 1832, p. 125, ef
seg. ** Experimental Researches in Electricity "
and Phil. Trans., Vol. CXXII, 1832, p. 163, ef
se7. Bakerian Lecture, ¢ Experimental Re-
searches in Llectricity.”

sisted, however, that he should receive
acknowledgment for original work, and
his normal practice was to publish his
results immediately.  On this occasion
he was not ready to publish his theory,
but since his rights had been unjustly dis-
puted on two occasions in ecarlier years
he had grown cautious and preferred to
safeguard his claim—a perfectly under-
standable procedure!

Faraday was no mathematician, and
he relied on practical experiments to pro-
vide the proofs for all his theories. Thus
it remained for Clerk Maxwell to trans-
late Faraday's theories into mathematical
terms and to deduce the equations for the
propagation of clectro-magnetic waves in
space. It was Faraday’s researches and
his conception of the magnetic field as
consisting of lines of torce which formed
the data upon which Maxwell developed
his electro-magnetic theory.  Maxwell
proved mathematically in 1865 that
clectro-magnetic phenomena are propa-
gated throughspacein the form of a wave
motion with the velocity of light, and in
s6 doing he laid foundations upon which
wireless communication has developed.
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As is well known, the theory, proved
mathematically by Maxwell, remained
unconfirmed experimentally until 1888
when Heinrich Hertz showed how to pro-
duce and detect clectro-magnetic waves,
and so laid the practical foundations
which have developed to such an extra-
ordinary extent in only fifty years.

To Faraday, however, must belong the
honour of having put forward the first
suggestion that time is required for the
transmission of electro-magnetic forces.
That he should have simultaneously sug-
gested that their propagation is compar-
able with ““waves on the surface of dis-
turbed water ** within such a brief period
of his epoch-making experiments is of
considerable interest and a further proof,
if onc were needed, of the genius of one
to whom the world must ever be indebted
for his many fundamental contributions
to the development of electrical science

The two photographs of the document are
reproduced by courtesy of the Royal Society.

Tungsram Photo-Elements

Range of Photo-Electric Cells

BARRIER-LAYER type photo-cells are

now being marketed by Tungsram Elec-
tric Lamp Works, Ltd., Tungsram House,
82-84, Theobald's Road, London, W.C.1.
They are available in three types: The S44
with and without housing at 50s. and 42s. 6d.
respectively, the Szo4 without housing at
42s. 0d., and the S5 with special housing at
50s. The Sq4 has a circular metal base-plate
with a working arca of 10 sq. ¢m. and is in-
tended for use in a photometer ; the S204 has
a rectangular plate witha working arca of 4.5
s¢. cm. and is advised for photographic ex-
posure meters. The Ss is intended for use
in talkie apparatus and is of tubular con-
struction, with a slit for the admission of
light; the working area is 5 $(. min.

The open-circuit voltage generated by
these cells rises rapidly with increasing illu-
mination up to about 100 lux; thereafter,
the rise is slower but saturation is not soon
reached and at 1,000 lux an output of about
0.4 volt is obtained. On short-circuit the
current sensitivity is 460 A /Lumen, and
the response is linear up to 1,000 lux.

With 400 lux illumination, maximum
power output is obtained with a load of
1,400 ohms, the power being 27 micro-watts.
Owing to the internal capacity of the cell
the response is frequency dependent, and
with a 0.25MQ load the response at 10,000
c/s is about —12 db. This can, however,
be corrected by the use of a compensating
circuit which includes ‘a 2-H inductance
and a o.1-MQ resistance.

The curve depicting the colour sensitivity
of the cell shows a response similar to that
of the eye, but extending over a wider range.
Light filters are consequently only needed
for high accuracy, and for liquid filters a
0.24 per cent. solution of potassium bichro-
mate and a 10 per cent. solution of copper
sulphate, both in 5 mm. containers, are
recommended.

The cells have a negligible temperature
error below 45 deg. C., but at higher tem-
peratures a change in the molecular struc-
ture of the barrier may occur. For the
measurement of high temperature light
sources, therefore, it is advised that the heat
content of the radiation L. filtered out by a
transparent water trap.
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THE CAIRO CONFERENCE

B.B.C. Chief Discusses Its Effect

LTHHOUGH The Wireless
World published on April
14th a summary of the wave-
length allocations proposed by
the Cairo International Tele-
communications Conference, no

otficial statement had, until
Monday, been made by the
General Post Office or the

B.B.C. On that day Sir Noel
Ashbridge, Chief Engineer of
the B.B.C., speaking to a
gathering of Press representa-
tives, explained some of the
changes which will become
operative from September 1st,
1939.

Under the Cairo regulations
four ultra-short -wave bands
have been allocated to tele-
vision. These are 40.5-58.5,
64-70.5, 83-94 and 170-200
megacycles, the last being for
broadcasting as well as tele-
vision. These wavebands allow
sufficient channels for the work-
ing of two, one, two and five
television transmitters respec-
tively.

It will be seen from the above

ultra - short - wave  allocations
that the frequency of the
Alexandra Palace sound trans-
mitter  (41.5 Mc/s) comes
within one of the bands allo-
cated exclusively to television.
It is probable, therefore,
this may be the reason for the
delay in arriving at a decision
concerning the contemplated
transmissions of the Toscanini
concerts on this frequency,
which were exclusively an-
nounced in The Wireless World
last week.

When asked if there was any
change contemplated in B.B.C.
wavelengths, Sir Noel said that
although ho statement could
be made on this point, as the
U.I.R. had not started their
work of preparing a new wave-
plan, it is almost inevitable
that certain changes would be
necessary. He could not, there-
fore, say whether or no any
B.B.C. station would be given
a wavelength in the additional
medium waveband from 192.3-
200 metres.

VOTING HALLS FOR
LISTENERS ?

More Listener Research

AN a mass audience, listen-

ing to the best possible
reproducer, constitute a useful
voting medium for broadcast
programmes? This is one of the
listener research problems now
engaging the B.B.C. The idea
has been propounded of setting
up listening halls up and dewn
the country with the latest
receiving equipment and invit-
ing local residents to sit through
an evening's National or Re-
giona! programme, denoting
their preferences by a show of
hands.

The scheme might offer a good
opportunity for local radio
traders to display their pro-
ducts, but the two primary
objections would probably be
(a) that residents might not
easily be persuaded to leave
their firesides, and (b) that mass
voting is usually unreliable for
psychological rcasons.

The scheme has not been
abandoned, however, and with,
certain modifications may be
carried out during the summer
in a number of country districts.

-

AN AERIAL situated two miles
from the receiver is used by the
B.B.C. to receive the television
transmissions from tHe mobile
unit. This 5o-ft. aerial is
erected, when required, in a
garage in Highgate and replaces
the previous experimental aerial
which was affixed to the spire
of St. Michael’s Church, nearby.
The signals are ¢ piped '’ direct
to Alexandra Palace.

that .
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P.0. WIRELESS
COMMUNICATION

New Radio Links with America

and the Continent

T was revealed in a speech

delivered by Sir Walter
Womersley,  Assistant  Post-
master-General, at the banquet
of the National Chamber of
Trade in Brighton last week,
that the Post Office proposes the
erection of a new short-wave
station to deal with transatlantic
telephone calls. Apart {rom
furthering the reliability of the
transatlantic {elephone service
the station is in the nature of
being a defensive preparation
for the adverse propagation diffi-
culties due to sun spot aclivities
which are expected to reach a
maximum within the next two
years.

The principal feature of the
work comprises the erection of
an aerial which will extend over
a distance of two miles. The
site of the station is at Cooling
Marshes, near Rochester, Kent.

Sir Walter, who was reading
the speech that was to have been
delivered by Major Trvon, the
P.M.G., said that arrangements
were also in hand for the pro-
vision of ultra-short-wave radio-
telephone  channels  between
England and France.  These
new channels are to supplement
submarine circuits, and will
serve as a stand-by in the event
of cable interruption. Arrange-
ments have also been made to
provide telephone services to the
Shetland Islands by means of
ultra-short-wave links with the
mainland. This system wiil also
be used for connecting up the
Hebrides and other islands where
neither telegraph nor telephone
communication has hitherto been
available.

MILAN il

N the old Pavilion of Nations
at the Milan Fair has been
installed the new 1-kW Milan
III transmitter which, working
on a wavelength of 209.g metres,
began transmitting on April 1st.
For the first time in Italy a
mast-radiator aerial has been
used. This consists of a simple
drawn-steel mast, just over
isoft. high, which is set in a
block of concrete. No further
sulation is provided, and the
mast itself oscillates clectrically
at a quarter wavelength on the
Marconi principle, in which the
maximum current is at the base.
The aerial is not cxcited in
‘“series,”” but derives its energy
via a ‘‘paired”’ feed linec.
Visitors to the Fair were able
to see the transmitter at work.

PARIS TELEVISION
Time Table of Transmissions
HE Eiffel Tower television

transmitter, which was
recently inaugurated, is regu-
larly transmitting vision on

46 Mc/s and sound on 42 Mc/s
at a power of 25 kW, although,
as previously stateds this will
soon be increased to 30 kW.

The transmissions are made
on a definition of 455 lines, em-.
ploving positive modulation and
sync pulses similar to those of
the B.B.C.

A reader in Brighton having
received the transmissions, it is
thought that others, especially
on the South Coast, who may
want to try their hand at tuning
in Eiffel Tower, would like to
know the present schedule of

transmissions, which 1s, in
BST..—
Sync- Fixed Fixed Actuat
Signal. Pattern: Picture. Pro-
gramme.
Sun. 2.30-2.45 2.45-3 3-3.30 3.30-5.30
Mon. 2215 215230 2.30-3.30 3.30-4.30
Tues. No transmissions
Wed. No trausmissions
Thurs. 2215 2.15-2.30 2.30-3.30 3.30-5
Fri. 2.2.15 2.15-2.30 2.30-3.30 5.30+4.30

Gl

Sat. 2.30-2.45 2.45- 3-3.30 3.30-4.30
Reports on reception will be
welcomed by Le Directeur du
Service de la Radiodiffusion,
107, rue de Greunelle, Paris.

BROOKMANS PARK ON
STRIKE
OT often do both the London
transmitters go out of action
simuitaneously, as happened on
April 26th, when both National
and Regional broke down, from
different causes, with an overlap
of nearly five minutes. The
trouble began with the Regional,
in which a flash-over at the
transmitter burned out a coup-
ling coil at 15.54 hrs. 23 seconds.
Three minules seven seconds
later (such is the accuracy of
the Brookmans Park log) the
transmitter got going {for 24
seconds, collapsing again for
another 11} minutes.

In the meantime the National
engineers were tearing their hair
over a valve faillure which
silenced their transmitter for
five minutes from 3.55 p.n1.

RADIO RELAYS AND THE
STATE
HE conference of the National
Chamber of Trade unani-
mously opposed the nationalisa-
tion of broadcast relay services
as recommended by the Ulls-
water Comumittee and appealed
to the P.M.G. to clarify the
future of the services without
delay. Speaking for  Major
Tryon, the Assistant P.M.G.
said that the Post Office had not
asked for the scheme. It was
thrust upon them.
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PROGRAMME CUTS
B.B.C. Decision
1\/IUCH heart-burning was re-

cently caused when the
Berlin Philharmonic Orchestra,
during a relay from Berlin, was
faded-out by the B.B.C. before
the end of a symphony.
Hitherto announcers and pro-
ducers have lacked -precise in-
structions as to the course {o be
followed when a programme
overruns its scheduled time.
The air has been cleared, how-
ever, by a new official dictum
that, as a general rule, any pro-
gramme overrunning its allotted
time must be cut off. Excep-
tions are, however, 10 be made for
important programmes in all
categories; but, unfortunately,
announcers and others must still
use their own judgement as to
what is important!

PROGRESS IN RADIO-
TELEPHONY

American Lecturer at the LEE

“ TDESEARCHES in Radio-

telephony '’ was the title
of a paper read in London yes-
terday before the Institution of
Electrical Engineers by Dr.
Ralph Bown, of Bell Telephone
Laboratories, New York. Dr.
Bown pointed out that most of
the technical problems encoun-
tered in the development of
radiotelephony over the last
twenly years have arisen in one
way or another from the neces-
sity of overcoming noise and dis-
tortion.  The straightforward
and obvious methods of achiev-
ing these objects consist in iu-
creasing the power of trans-
mitters, improving receiver selec-
tivity and the perfection of am-
plitude and {frequency charac-
teristics of apparatus. There are,
however, technical and economic
limits to possibilities in these
directions, and Dr. Bown’s paper
was largely devoted to more
subtle methods, such as directiv-
ity and single-sideband trans-
mission, of achieving the desired
objects.

- VAGARIES IN VARIETY
HE broadcast scheduled to
take place from the Hol-
born Empire on May 11th at
3 p.m. on the Regional wave-
length was suddenly. deleted
from the advance programmes
and a well-known dance band
substituted. No arrangements
for future Dbroadcasts from this
theatre are being contemplated
at the moment.
Mr. John Watt, B.B.C. Direc-
tor of Variety, in disclosing his
plans 10t the summer, revealed

that a scries of relays from the
principal British seaside resorts
will figure largely in the pro-
grammes week by week.
Working in close touch with
the Post Office, the O.B. De-

partment will visit such places |

as Aberdeen, Bournemouth,
Southend, Blackpool, Margate,

Scarborough, Clacton, the Isle ‘

of Wight, and even the Channel
Islands. In the case of the
last named, use may be made of
a wireless telephone link. In

most of the ports of call, the |
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new ‘“lip’’ microphone will be
used, so as to enable a roving
commentator to interview pas-
sers by without picking up ex-
traneous sounds and crowd
noises.

NEWSPAPERS OR RADIO
NEWS

OLLOWING a questionnaire
sent to five hundred people
in the U.S.A. asking ‘' from
which source do you get most
of your daily news—newspapers
or radio news broadcasts? '’ the
American monthly journal, For-
tune, recently published the fol-
lowing results : —

Newspapers, 45.2 per cent.;
radio, 23.5 per cent.; both,
28.2 per cent.; neither or
undefined, 5.8 per cent.

It is interesting to note that
47.9 per cent. of those who indi-
cated radio gave as their reasons
for so doing either that they
thereby received the news
quicker, or that it was more
easily absorbed.

FROM ALL

QUARTERS

Community Listening

Ox the Cavman Islands, in the
West Indies, are 1o be erected
assembly  halls  in  which loud
speakers will be fitted to diffuse
the Daventry programmes. These
halls, which are being paid for by
the revenue of nearly £8,000
derived front the issue of special
stamps at the time of the Corona-
tion, will also serve as hurricane
shelters and recreation centres.

Radio and AR.P.

MoBILE transmitters co-operafed
with the Southend-on-Sea Fire
Brigade during the Air Raid Pre-
cautions tests last week. It is
understood that, the tlests being
satisfactory, the short-wave radio
units will form part of the A.R.P.
plan.

Closing Prices

Tur Columbia  Broadcasling
System has commenced a Press
and Stock Exchange Droadcast
news service which will be trans-
mitted to Lurope from W2aXE
each weckday at 7.30 p.m.(B.S.T.).

cabin) permits of the

“Up to B.B.C. Standards”

Tuis is the verdict of radio
authorities on the new Lucknow
transmitter, estimated to have cost
Rs.200,000, which was recently
inaugurated by Sir Harry Haig,
Governor ol the United Provinces.
The transmitter, which is situated
seven miles out of the city, has a
carrier power of 5 Kk\W, uses a
wavelength of 293.5 metres, and
emplovs high-power Class B modu-
lation.

South Africa to Fill Blind Spots

SoutH ArRIcA is still troubled
with ““ blind spots’’ so far as wire-
less reception is concerned, and
the South African Broadcasting
Corporation has now decided to
set a consultative commitiee of
radio experts to prepare a scheme
which  would ensure complete
coverage of the whole countrv.
Other technical problems, includ-
ing that of clectrical interference,
will also be discussed.

N.R.E.A. — Suppressing Interference

ArL radio dealers and eugineers
in the Romford (Iissex) arca are
invited by the National Radio En-
gincers’ Association to a lecture
on the suppression of clectrical in-
terfcrence  with radio reception
which is {o be given bv Mr.
Wallers, of Belling and lLee, at
8.30 on Thursday, Mav 11th, at
the Durham  Arms, Brentwood
Road, Romford.

Address Wanted
W have a communication {rom
America to forward to Mr. Frank
R. Stringer, and should be glad to
know his present address.

403

Cup-tie Climax To-night

THE US\V sound {ransmission
from Wembley Stadium last Satur-
day broke down at 2.40 p.m., but
the cause of the failure was rapidly
traced to a break in the land line
near Alexandra Palace, and repair
was etfected before the teams took
the ticld. The match was televised
without a hitch, and shortly before
the finish Tommy Woodrootfe, the
commentlator, vowed to eat his hat
if a goal was scored. Jun accord-
ance with this promise he will eat
his hat in {ront ol the television
cameras {o-night at g.30.

Latin on the Air

WEEKLY transmissions of topi-
cal interest are 1o be broadcast in
Latin from Cairo. This mtroduc-
tion of Latin as a living language
shows the striking originality of
the Egyptiau broadcasting authori-
ties.

Broadecast Atlas

A useruUL atlas of Dbroadcasting
stations throughout the world was
published in Ttaly a short time
ago. Each Halian licence-holder
can purchase one copy for
Lire 12.50 (2s. 6d.), but additional
copies cost double that amount.
It includes much useful data,
although this soon becomes out of
date because of the continual in-
creases in power and additional
stations.

Authors’ Rights and Radio
Tur International Authors’ Con-
gress, which is due to take place
in Stockholm from June 27th to
July 2nd, will be considerably
occupied with the question of
authors’ rights and broadeasting.

ROYAL EQUIPMENT.
The Marconi wireless
equipment fitted to H.M.
King Gahzi's new Perci-
val Q6 aircraft. At the
bottom of the rack is the
Marconi Type 77A trans-
mitter, covering the
wavebands of 35 105,
and 550—1I,100 metres.
Three types of trans-

mission are available,
telephony, and MCW
and CW  telegraphy;

the maximum normal
working range on CW
is 300 miles. On the
rack above the trans-
miitter is the receiver. A
rotatable 13-inch frame
aerial (the control wheel
is seen in the roof of the

equipment being used

for either aural, homing
or DF purposes.

Immediately under this is the DF aural-visual c/o switch,

while below is the aerial lpading unit which enables the transmitter to. be

kept in tune when working with either trailing or fixed aerials.

The total

weight of the complete equipment is approximately 120 Ib:



' Frailties of Human
Nature

IKE certain members of the medical
profession, I have always felt it in-
cumbent upon me to place my professional
skill at the disposal of my fellow-men,
neither seeking nor receiving any fee or
favour in return. Consequently, when [
heard from a mutual friend the other day
of a fellow television viewer who had so
far seen nothing on the screen of his set,
I prepared, like Grace Darling of old, to
set forth to the rescue with my little black
bag.

According to my informant, the tele-
vision set which his friend had purchased
was a very expensive-looking instrument
which had been installed some weeks be-
fore and was the envy of the whole neigh-
bourhood. Unfortunately, nothing had
so far been seen on the screen, and this
was earning television a very bad name
in the district, a totally erroneous opinion
gaining ground that television receivers
were as unsatisfactory and unreliable as
the early wireless sets.

The hauteur and frigidity with which
I was received on arrival at the house
came rather as a shock to me, however;
after all, even if my trousers were some-
what baggy and my general sartorial
appearance rather out of keeping with
the extreme comme il faut atmosphere of
the neighbourhood, it is not customary to
look a gift horse in the mouth.

A few swift manipulations of the con-
trol knobs producing no result, I prepared
to remove the back of the set in order to
delve into its innards.
the owner flatly declined to allow me to
do so, putting forward a somewhat lame

(LT rm———

e —

W

}.

“ With scrupulously insulting politeness,”’

excuse to the effect that I was not a cer-
tificated service engineer. I need scarcely
tell you that such an insult was equiva-
lent to telling a Harley Street specialist
that he was not a certificated nurse, and
without more ado I promptly took my hat
and my leave, being seen to my- car with
insultingly scrupulous politeness by an
attendant menial.

Tt was not until some time later that I
lecrned the true explanation of this

To my surprise

strange affair, which, had I been endowed
with the extraordinary mental gifts of In-
spector Hornleigh, I might have deduced
as a result of my previous experience of
the astonishing snobbery-complex exist-
ing in certain London suburbs. It
appears that to possess a television set is
one of the things that is ‘“done’’ in
suburbia, but unfortunately the necessary
cash or credit are not always available.

However, there has never been any lack
of commercial opportunists to seize any
‘and every opportunity to batten on the
frailties of human nature, and so it has
been in this case. Certain unscrupulous
firms of the type who find a ready market
for ostentatious-looking but unseaworthy
and permanently anchored yachts have
beeri pandering to this snobbery-complex
by supplying dummy television sets to
certain selected persons in each suburb
whose desire to do the correct thing ex-
ceeds the length of their purses.

I sincerely trust that as a result of my
revelations you will all know what to do

3,
FREE GRID

should you at any time be in a televiewer’s
house and are told that there has been an
unfortunate technical hitch.

A Bass Attack

SEEM to have aroused a rare old

hornet’s nest about my ears as a result
of my recent statement that with advanc-
ing age the response of the human ear
to high notes becomes attenuated. Tt
may be remembered that I demanded to
know why it was that since this was so,
and since, also, statistics proved that the
majority of listeners had passed their
prime, the makers of certain components,
more especially output transformers, con-
tinued to publish curves, proving that the
frequency response of their products goes
well up towards the 20,000-cycle mark. I
furthermore expressed the opinion. that
such manufacturers must be preparing to
give special concerts for dogs, who are
admittedly exceptionally appreciative ol
ultra-ligh notes.

In the first place, I was assailed by an
advertiser in The Wireless World of April
14tli, who pleaded guilty to the charge I
made but put forward a somewhat flimsy
defence that one of these ‘ dogs’ concert ™’
transformers of his was used in The Wire-
less World Quality Amplifier, thus trying
by artful innuendo to saddle me with the
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responsibility of having designed this par-
ticular piece of apparatus.

In the second place, I was attacked by
several people for my statement that high-
note reception is lacking in elderly people.
One of my correspondents alleged that the
reverse was the case, there being a defi-
ciency of bass appreciation by the elderly.
Now, as all my medical readers will be
aware, a deficiency of low-note apprecia-
tion is a symptom of catarrhal conditions
in the auditory mechanism, and it is no

Bass appreciation
by the elderly.

excuse to reply that most elderly people
usually do suffer from such a condition.

One reader, in order to prove that my
contentions are wrong, claims that al-
though no longer a callow youth he can
still hear the cry of the bat. Such a feat
1s, of course, unusual at any age, but it
is not necessarily a proof of acute hear-
ing. In some parts of the country, not-
ably in East Anglia, such a feat is still
deemed to indicate the possession of
occult powers, and, as in ancient days,
insane persons were considered ipso
facto to possess occult powers, there arose
the old saying about ‘* bats in the belfry.”

It must not be thought, of course, that
I am intending anything personal in re-
ferring to this. Such a thing would be
entirely foreign to my nature since, as a
scientist, I am merely interested in record-
ing scientific fact. In many quarters the
ability to hear the cry of the bat is attri-
buted to an excess of bass of the type
that concerns the alimentary tract rather
than the auditory organs.

In conclusion, T can only say that I
still stick to my original statement,
although I shall be pleased to bow to the
opinion of the experts if and when they
cease contradicting each other on the sub-
ject.

In Next Week’s Issue

OTICE is given on other pages of
this issue of a Short-Wave Bat-
tery Receiver and an AC Ultra-Short-
wave Converter to be described in our
next number. It is also proposed o
include, in addition to several special
articles covering the fields of short-
wave reception and transmission, a
review of a number of commercial
short-wave receivers and components
designed to be used in short-wave
scts.
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Short-Wave Tg@rfe

BATTERY-OPERATED RECEIVER COVERING
6.5 TO 86 METRES WITH PLUG.IN COILS

To be Fully Described
in Next Week’s Issue

ARGE and complicated receivers are
not essential for long-distance re-
ception on the short waves, as the

simple straight set possesses sufficient
sensitivity if one is prepared to use head-

phones. The detlector is, perhaps, the
most important stdge in a set of this kind,
since its performance relies to a large
extent on regeneration.

When receiving weak signals the de-
tector will generally be operaled close to

THE LIST OF

2 Variable condensers, short-wave,
0.0001 mid. Premier Tro 160
Fixed condensers:

3 o.01 mfd., tubular T.C.C. 451
2 0.1 mid., tubular T.C.C. 341
I 0.002z mifd., mica T.C.C. “M”
1 0.0001 mid., mica T.C.C.“*“M”
1 0.00005 mfd., mica T.C.C. “M”

1 25 mids,, 25 volts, electrolytic
T.C.C.**FT"
1 Dial, full vision, dual spced Eddystone 1070

1 RF Choke Eddystone 1010
1 Trimmer, mica Eddystone 1923
Resistances :

Bulgin HW37
Bulgin HW38
Bulgin HW19
Bulgin HW23
Buigin HW31
Bulgin HW34

1 100 ohms, } watt
1 150 ohms, 1 watt
1 20,000 ohms, } watt,
3 50,000 ohms, { watt
1 500,000 ohms, } watt
1 2 megohms, § watt
1 Volume control, 25,000 chims  Bulgin VC46
1 Volunie control, 50,000 ohms Bulgin VC47
1 Valve holder, 4-pin, chassis type
Eddystone 1073
1 Valve holder, 4-pin, baseboard type
Eddystone 949
1 Valve holder, 5-pin (without terminals)
Clix Chassis Mounting Standard Type V1
1 Switch, SPDT Bulgin S81T

the threshold of oscillation, so that the

reaction must be smooth and under per-
fect control at all {imes.
In this receiver the detector
takes an unusual form for a
battery set. A screen-grid
valve is used, and reaction is
controlled by wvarying the
screen voltage. This arrange-
1 ment not only gives the desired
smooth control, but it has the
advantage that the tuning is

crtirely unaffected by the
reaction adjustment.

The recciver in-
cludes a tuned RF
stage and a small
power output valve
giving loud speaker

reproduction on some
of the more powerful
short - wave stations.
Care has been taken
to keep the efficiency
of the tuned circuits
as high as possible
in  order to pro-
vide adequate ad-
jacent-channel selectivity.

Plug-in coils are used and the coil
formers are a new type having a self-
locating centre spigot. The aerial and RF
coils for each range are interchangeable
and winding details will be given for four
scts of coils, one of which covers the tele-
vision wavelengths.

By ganging the RF and detector vari-
able condensers the handling of the set is
made reasonably simple,

PARTS USED

1 Switch, DP, on-off Bulgin S126
2 Stand-ofl insulators, Midget Eddystone 1019
1 Battery cable, 4-way Belling-Lee
6 Terminals, LS+, LS—, P+, P—, A, E

Belling-Lee ““ R "
2 Flexible couplers Premier Supply Stores
8 Coil formers, G6-pin, seli-locating type

B.T.S.
2 Coil bases, 6-pin, chassis type B.T.S.
Chassis: 1o x 10 x 2i1., plywood
Miscellaneous : Peto-Scott

Aluminium for front panel, 10x8%in., and
screen 10} x 63in., 5 brackets, 1 piece paxo-
lin tube 3in. longx4in. dia., 1 length 6 BA
Studding with 4 nuts and washers, 2
lengths 6 BA Studding 1}in. long with 3
nuts and washers to each, 6 6BA soldering
tags, 6 lengths Systoflex, 40z. No. 18
tinned copper wire, small quantity Nos. 20
and 22 tinned copper wire, small quantity
Nos. 24 D.S.C. and 23 D.C.C. wire, ctc.
Ebonite for terminal strip 1oin.x2}in. x
sin. Screws: (Wood) 8 1in, 4BA R/Hd.,
24 1in, 4BA, R/Hd., 2 }in, 6BA, R/HA4., 3

I
|

1in. 4BA, C/Sk.; (Metal) 7 }in. 6BA
R/Hd., with nuts,

Valves:
2 SGzz20 Hivac |
1 KTz21 Osram
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The Chassis Specialisls

N modern radio. practice, nothing is final; no
receiver s so good that it is incapable of
development in some detail.

Constant attention to improvement in small
matters keeps McCarthy chassis in the forefront
of modern chassis design and construction.

The receiver tllustrated
is the well-know(t McCarthy

9-VALVE 4-WAVE
SUPERHETERODYNE

priced at 14 guineas including valves

The Circuit in Brief.—The pre-selector
circuit is coupled to high-gain radio frequency
amplifier operating on all 4 wave-bands, which
is transformer-coupled to latest type triode-
hexode frequency-changer. There are 2 band-
pass transformer-coupled I.F. amplifiers (inter-
mediate frequency 465 K.C.’s). The double
diode second detector provides automatic
volume control applied to 4 preceding valves,
and first stage L.F. amplification. The triode
phase-changer is capacity-coupled to push-pult
output pentodes (or Harries-tetrodes) delivering
g9 watts.

Principal Features.——~Waveband coverage—
12.8-33, 29-80, 190-550, 800-2,000 inetres.
Controls—sensitivity control {varying bias on
R/F - stage): 3-position wave-change and
gramophone switch . combined volume control
and on/off switch and progressive variable tone
control {both operative on radio and gramo-
phoné).

DEFERRED TERMS
29/~ with order and 14 monthly payments of £1
On application, or through our City agents,

LONDON RADIO SUPPLY CO.,

11, OAT LANE, LONDON, E.C.2.

Send 3d. in stamps 1or complete illusirated catalogue
with techaical data and circuit diagrams of other
interesting McCarthy chassis of all types (or A.C,,
Battery or A.C..D.C. Abridged list free of charge.

x S s

44, Westbourne Grove, London, W.2
Telephons © Bayswater 320112 coseomee
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Random Radiations ——

Wanted a Small Vibrator

RECENT article in The Wireless World *

disclosed that a great deal of attention
is being given by various manufacturers to
the vibratory type of high-tension current
generator. These have been used for a long
time in car-radio receivers, and there is at
least one domestic battery set on the market,
the Ekco, which operates by means of a
vibrator. = The vibrator is used, again, by
Philips to convert their AC sets for DC
mains working. A very promising field for
this type of apparatus should be its use as
an eliminator of the high-tension battery in
existing battery sets; it should appeal,
again, to the constructor who is about to
build a new battery set for himself. But
it seems to me that there is one big draw-
back to the vibrator in its present form.
So far as 1 know there is no model available
to the man-in-the-street with a maximum
rated output of less than 7.5 watts. At 150
volts, which is the limit for many battery
valves, this means the maximum current out-
put is thus 50 milliamperes. Nothing like
this current is required by even the largest
of commercial battery sets, whose total H.T.
drain seldom exceeds some 20 milliamperes.

Economy Types

One knows, of course, that the load on the
accumulator supplving the vibrator varies
with the output; but it does not vary in
direct proportion, since the highest efficiency
of the apparatus is reached on the full rated
output. What I feel is wanted is a vibrator
of the economy type, giving high efficiency
for an output of, say, 3 to 3.5 watts. As-
suming a 60 per cent. efficiency figure, this
would mean a load of 5-6 watts on the accu-
mulator. This with a 4-volt accumulator
means a drain of between 1.25 and 1.5 am-
peres. Such a vibrator would be most use-
ful, for a 6-volt car battery of 60 ampere-

* Vibratory H.T. Generators,
World, March 31, 1938, page 293.

Wireless
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hour capacity would then suffice to supply
all the current needed by a largish battery
set. One cell would be used for the filaments
of the valves; the other two for working
the vibrator. It would not be difficult to
select a valve combination whose filament
current requirements were about the samne
as those of the vibrator so as to keep the load
on all three cells substantially equal. Or,
if the filament current was less than that
taken by the vibrator, the output of the cells
could be balanced by means of a ‘‘ bleeder ”’
resistance. It must be possible to design
vibrators of the kind suggested, for the total
load on a 4-volt accumulator of the Ekco
B.V .78 receiver for both HT and LT is only
just over one ampere.

- -. -.
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Variety First
’I‘HE popularity of variety programmes
with listeners, as disclosed by every
test, competition or questionnaire that has
cver taken place, is not at all surprising
when you come to think of it. For one
thing, the variety programmes are usually
put on at just the times when listeners are
most likely to be in a mood to appreciate
them. Saturday night, when the week’s
work is over, finds most people ready for
something light and bright in the way of
radio entertainment. And the B.B.C. very
sensibly provides it in such items as ‘““In
Town. To-night’* and ‘' Music Hall” or
““ Palace of Varieties.”” And, after all, when
vou take our wireless programmes by and
large, what are they but variety on the
grand scale? The National programme, for
example, {or the day on which this note is
written, begins with a service, goes on to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>