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EDITORIAL

No Compromise with
Quality

But the B.B.C. Thinks Otherwise

HOULD we compromise with
quality of broadcast reproduc-
tion, or should our aim be to
attain the most faithful re-
production which the skill of the
manufacturers can achieve ?

One would have expected that the
answer of the B.B.C. and the whole
industry would have been that they
were prepared to co-operate to give
reproduction as good as the trans-
missions permit. But we have been
rudely startled recently to discover
that the B.B.C. holds no such view
and that a compromise with quality
is regarded as justifiable, and even
to be encouraged.

For some while past we have felt
that it would be a useful service if
the B.B.C. were to transmit from
time to time standard f{requencies
so as to enable the owner of a receiver
to judge the performance which he
is getting from his set, and recently
there has been correspondence on
this subject which has once more
brought it to the public notice. The
result of this renewed demand for
such a service from the B.B.C. has
been the disclosure of an attitude on
the part of the Corporation which is,
at the very least, disturbing in relation
to its possible effect on the future of
quality reception.

We are well aware that, because of
the present congested state of the
ether in Lurope, highly selective re-
ceivers are necessary. But on account
of this need for selectivity the B.B.C.
adopts the view that the manufacturer
is justified in limiting the frequency
response of his receiver, and that if
standard frequencies were radiated the

COMMENT

more selective receivers of the manu-
facturers would be penalised in com-
parison with those designed mainly for
local reception.

In our view the B.B.C. should do
everything possible to help the public
to appreciate the high standard of
quality of which broadcasting is capable,
and we deplore anything in the nature
of a conspiracy, however well inten-
tioned it may be, between the B.B.C.
and manufacturers which has for its
effect a sacrifice of quality merely in
order to simplify the task of the designer
and producer of sets.

No Compromise Necessary

There is no reason why receivers
should not be designed for the highest
possible quality reception from nearby
stations, or any station not suffering
from adjacent-channel interference, yet
capable of giving very high selectivity
when required to do so. It is quite
unnecessary in these days to assume
that receivers must be designed to
meet exacting requirements of selec-
tivity to avoid adjacent-channel inter-
ference, and that all other reception
must fall into line with an equally
narrow frequency band. If the B.B.C.
persist in this retrograde policy as
regards quality, it would be equally
logical for them to limit the frequency
band of the transmissions.

If set manufacturers must not be
penalised by making a comparison in
quality possible, then surely a re-
striction in the transmitted frequency
band is the simplest way to put all
types of sets on the same footing and
end the pursuit of the ideal in repro-
duction by thus making it impossible
of achievement. This would make sure
that the public would always recognise
“ wireless "’ as distinct from anything
better.
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The Battery S

Full Waveband

Coverage Without Ganging or Switching

INGLE-SPAN tuning represents
one of the most interesting receiver
develonments of recent years, and
the principles underlying its opera-

tion were fully described in recent issues of
The Wireless World.* The outstanding
advantages of the new system are the
absence of any ganging and the possi-
bility of obtaining a tuning range wide
enough to cover the 200-2,000 metres band
in a single sweep of the variable con-
denser and without any necessity for coil
changing. In addition, the absence of
second channel interference and other
forms of whistle generation render
the system particularly adaptable to
modern broadcasting conditions, while the
introduction of variable selectivity leads
to a further improvement in the perform-
ance obtainable.

The wide tuning range and absence of
ganging are achieved by a modification
of the now familiar superheterodyne. The
use of an intermediate frequency higher
than that of any received signal, together
with an oscillator working on a frequency
higher than the intermediate frequency,
permits all frequencies lower than the in-
termediate frequency to be received with a
single small coil and variable condenserin
the oscillator circuit. In the Single-Span
Receiver, for example, the intermediate
frequency is 1,600 kc/s and the oscillator
functions over a range of 3,100 kc/s to
1,750 kc/s, thus permitting signals be-
tween 1,500 kc/s (200 metres) and 150
kc/s (2,000 metres) to be received. This

I March 23rd, 30th, and April 6th, 1934,

alone would not give single-span tuning,
for normal superheterodyne practice dic-
tates that certain circuits must be tuned
to the signal itself. The difficulty is over-
come by the use of signal-frequency cir-
cuits so designed that they are responsive
to all signals within the 150-1,500 kc/s
range, but attenuate signals outside that
range, and so “prevent second channel
interference.

The use of a high intermediate fre-
quency is not in itself new, and it was
used many years ago in the Infradyne
receiver. For the process of frequency
changing, however, this type of set aimed
at using the sum of the signal and oscilla-
tor frequencies rather than the difference,
with the result that a wide tuning range
with a given coil and condenser was hardly
possible, and signal frequency tuning was
still necessary, As a result, the system
offered little or no advantage over the
ordinary superheterodyne and soon fell
into disuse. ’

Advantages of a High L.F.

It is interesting to find, however, that
a system employing an aperiodic aerial
circuit and, therefore, more nearly akin to
single-span tuning, was developed by von
Kramolin as early as 1927, although he
envisages the use of a fairly low inter-
mediate frequency. In an example, he
suggests the use of a frequency of some
500 kc/s for the I.F. circuits, with which
reception can be obtained over a band of
1,500-550 kc/s, (200-550 metres) with an
oscillator circuit tuning between 2,000 and

Wireless World, June Ist, 1934.

ingle-Span

Recelver

By W. T. COCKING

1,050 kc/s as the sole tuning control.
Since the second channel range in 2,500-
1,550 ke/s, it is theoretically possible
to employ aperiodic signal frequency cir-
cuits and obtain freedom from second
channel interference. The design of a
suitable filter, however, would be a matter
of considerable practical difficulty o2
account of the proximity of the receiving
and second channel ranges.

The high intermediate frequency em-
ployed in Single-Span Receivers avoids
difficulties of this nature and permits a
tuning range covering both medium and
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Fig. 1.-—The complete circuit diagram of the receiver
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long waves to be obtained. This alone,
however, would not be sufficient to pro-
duce a successful receiver, and special
design, not only of the aerial filter, but
also of the I.F. circuits is essential to a
satisfactory performance. The aerial filter
must be as efficient as possible and give
a substantially even response over the
receiving range, but yet give a high degree
of attenuation in the second channel
region. In the I.F. circuits, the tuning
coils and condensers must be designed for
minimum losses and the ratio of induct-
ance to capacity chosen for maximum selec-
tivity rather than for optimum amplifica-
tion. Furthermore, to obtain adequate
selectivity for modern conditions it is
. necessary to employ reaction. By com-
bining reaction with a special circuit
arrangement and automatic volume con-
trol, it becomes almost entirely a selec-
tivity control and has comparatively little
effect upon the amplification.

Requirements for Battery Operation

The Single-Span Receiver? was built
upon these lines and its performance well
bore out the expectations based upon a
study of the theoretical considerations.
Single-span tuning, however, is by no
means confined to a mains-operated set,
and the principle is equally applicable to
a battery receiver. The receiver described
in this article is essentially the same as the
earlier mains model, and the alterations
which have been made are only those
necessary for the different types of valves
and those needed to preserve economy of
anode current consumption, for no others
have been deemed necessary or advisable.

The circuit diagram of the receiver
appears in Fig. 1, and it will be seen that
the first valve in the set is a heptode
frequency-changer. The aerial filter, which
permits all signals between 200 and 2,000

2 The Wireless World, April 13th, 20th, 27th,
1934.

metres to be simultaneously applied to the
control grid of the tetrode section of this
valve while attenuating all signals outside
this range, consists of the two coils L1 and
L2 with the resistances Rr and R2 and
condensers C1 and C2. The oscillator
section, with ‘which all tuning is carried
out, comprises the coil assembly L3 with
the tuning condenser C4 and the padding
condenser Cs.

HE principle of single-span

tunming, in so far as it permits
single - control operation without
the use of ganged condensers, is a
radical departure from accepted
methods.  Its further advantages
of providing a very wide tuning
range without the need for wave-
band switching and of eliminating
second channel whistles make 1t
ideal for modern conditions. The
principle is by no means confined
to mains operated sets, and in this
article will be found constructional
details of a battery operated
receiver capable of giving an

outstanding performance

The intermediate frequency first appears
in the tetrode anode circuit of this valve
and preliminary selection is afforded by
the pair of coupled tuned circuits L4 and
L5, to the latter of which reaction is
applied. The potentials developed across
the trimming condenser Cg are applied to
the grid of a triode valve which serves
the dual purpose of providing reaction and
of isolating the circuit to which reaction is
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applied from the I.F. amplifier proper.?
If such isolation were not obtained it
would be difficult to make any effective
use of reaction.

This buffer valve is coupled to the first
IF. valve by a resistance-capacity
coupling, and this I.F. valve, of the
screen-grid type, is coupled to the second
stage- of amplification by a tuned trans-
former of 1-2 ratio. An H.F. pentode is
used in the second stage and feeds
another tuned transformer carrying three
windings. The primary 1s connected in
the I.F. valve anode circuit, the
secondary is tuned, and the tertiary feeds
the diode detéctor. This last valve in the
receiver unit is a duo-diode-triode, and it
is worthy of note that the two diodes have
different characteristics.  The detector
diode is mounted round the negative
limb of the filament, and functions nor-
mally, but the A.V.C. diode is mounted
round the positive limb. This diode is
fed by the o.0c001 mfd. condenser C16,
and its load resistance Ri14 is returned
to —L.T. As a result, the voltage drop
along the detector diode and triode por-
tions of the filament appears as a delay
voltage in this diode circuit, and sufficient
delay on A.V.C. is obtained without
additional biasing.

The L.F. Circuits

A.V.C. is applied through the usual filter
R12 and Ci8 to the control grids of the
frequency changer and the first [.F. valves,
which in the absence of any A.V.C. bias
are operated at zero grid potential. This
is permissible, since with the particular
valves selected grid current does not start
until the grid reaches an appreciably posi-

3 The use of a buffer valve is dealt with by F. M.
Colebrook, B.Sc., in a paper entitled « A Study of
the Possibilities of Radio-Frequency Voltage Ampli-
fication with Screen-grid and with Triode Valves,”
which appeared in The Journal of the Institution of
Electrical Engineers for Febrnary, 1934.
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unit of the Battery Single-Span Receiver, A heptode frequency-changer is employed, and a duo-diode-triode second detector valve provides delayed A.V.C.
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that all windings must be in the same direction.
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LIST OF PARTS

After the particular make of component used in the
original model, suitable alternative products are given
in some instances.

RECEIVER.

Variable condenser, 0.00016 mfd., C4 Polar Type “ E "’
Dial, slow motion type .

Polar Micro-drive semi-circular
Bulbs, 2 volts 0.06 amp. Bulgin Type “H”

Slow motion reaction condenser, 0.0002 mfd., C11
(Polar) Eddystone 957
Tapered volume control, 250,000 ohms and knob, R13
Rothermel Type 72-121
(Ferranti, Claude Lyons, Magnum)

- N e

-

1 Rotary Q.M.B. D.P.D.T. switch, §1 Claude Lyons 2163
1 Rotary Q.M.B. D.P.S.T. switch, $2 Claude Lyons 2161
3 Vaive holders, 5-pin Clix Chassis Mounting

Standard Type
2 Valve holders, 7-pin Clix Chassis Mounting Type
1 GComp i & , 100 mmfds., €5 Colvern
4

Microdensers, 100 mmfids., €8, €9, G15, C17
Eddystone 900

-

Fixed condenser, 0.0001 mfd., €1
Graham-Farish Bakelite Case Type
Fixed condenser, 0.0002 mfd., C2
Graham-Farish Bakelite Case Type
Fixed condensers, 0.! mfd., €6, 67, C13, C18
Graham-Farrish Tubular Type
Fixed condensers, 0.01 mfd., €10, C21
Graham-Farish Tubular Type
Fixed condensers, 0.001 mfd., C12, €14
Graham-Farish Tubular Type
Fixed condenser, 0.0005 mfd., €22
Graham-Farish Tubular Type
Fixed concensers, 0.0001 mfd., €3, C16, €19, €20
Graham-Farish Tubular Type
(Dubilier, Peak, 1.C.C.. Telsen)

- NN A -

o

2 Resistances, 250 ohms { watt, R1, R2 Ferranti G.5
1 Resistance, 2,000 ohms §{ watt, R6 Ferranti G.5
1 Resistance, 10,000 ohms { watt, R7 Ferranti G.5
1 Resistance, 20,000 ohms § watt, R§ Ferranti G.5
2 Resistances, 50,000 ohms 1 watt, R3, R8 Ferranti G.5
3 Resistances, 100,000 ohms } watt, R4, R9, R1t

Ferranti G.5
Resistance, 1 megohm § watt, R12 Ferranti G1
Resistances, 2 megohms { watt, R10, R14 Ferranti G1
(Dubilier, Erie, Graham-Farish, Claude Lyons,
Seradex, Watmel)
Screened H F. choke Wearite Type HFP
(Bulgin, Kinva)
10-way connector Bryce
5-pin plug Buigin p.3
(British Radio Gramophone Co.)
4-way battery cahle Bulgin B.C.2
5-way battery cable Buigin B.C.3
(Belling-Lee, Goltone, Harbros)
Knobs Bulgin K.6
Ebonite shrouded terminals A. E. Pick-up (2)
Belling-Lee Type "B "
Coil screens, 3 x 2%in. diam. Mains Power Radio, Ltd,
Broadway Works, Eastern Road,
s Romford, Essex.
1 Coil screen, 4 x 3%in. diam. Colvern
Materials for coils:
12in. Paxolin tube, lin. diam. Wright & Weaire
23in. Paxolin tube, fin. diam Wright & Weaire
Quantity No. 32, 3¢ and 38 D.S.C. wire.
or 1 set of coils

- - N -

-

s o

2 Lengths of screened sleeving Harbros
(Goltone)

1 G.B. battery, 1} volts

1 G.B. battery clip Bulgin No. 2

6 Wander plugs Clix No. 12B
(Eelex)

2 Spade ends Clix No. 3

20z. No. 20 tinned copper wire, 6 lengths Systoflex,

wood, ete.
Plymax baseboard, 15 x 8 x {in. Peto-Scott
Screws:

24 %in. No. 4 R/hd.; 6 %in. No. 4 R/hd.
All with nuts and washers.
2 %in. No. 6BA with metal threads and nuts and
washers.
Valves:
1 Ferranti VHT2, 1 Cossor 220P/A, 1 Cossor
220VS, 1 Mullard VP2, 1 Muliard TDD2."

OUTPUT UNIT.

1 Q.P.P. transformer, 1:8 R.1.
(Varley)

2 Fixed condensers, 0.005 mfd., €23, C24

Graham-Farish Tubular Type
(Dubilier, Peak, T.C.C., Telsen)
1 Resistance, 150,000 ohms % watt, R1S, Ferranti G.5
(Dubilier, Erie, Graham-Farish, Claude Lyons,
Seradex, Watnel)

2 Valve holders, 5-pin Clix Chassis Mounting

Standard Type
1 Valve holder, 7-pin Clix Chassis Mounting Type
1 5-pin piug Bulgin P.3

(British Radio Gramophone Co.)
1 G.B. battery, 9 volts
1 pr. G.B. battery clips Bulgin No, 1
2 wWander plugs Clix No, 12B
(Eelex)

1 Loud speaker, permanent-magnef moving coil
Blue Spot “‘ Star

Quantity No. 22 tinned copper wire, 2 lengths Systoflex,

wood, ete.
Plymax baseboard, 5 x 5iin. ¥ gin. Peto-Scott
Screws:

14 $in. No. 4 R/hd.; 2 %in. No. 4 R/hd.

All with nuts and washers.
1 2in. No. 6BA with metal thread and nut ana
washer. .

Valves:

1 Marconi or Osram QP.21



JUNE 1st, 1934.

The Battery Single-Span Receiver—

tive potential. The second L.F. valve is
not controlled for A.V.C. purposes, and is
given a fixed bias of — 1.5 volts. Tt should
be noted that this valve is designed to
operate with a screen potential equal to the
anode voltage.

A rear view of the receiver unit with the
coil screens removed to show the internal
arrangement of the transformers.

The output stage, the circuit of which
appears in Fig. 2, is built as a separate
unit, since this facilitates the employment
of alternative equipment. The triode sec-
tion of the duo-diode-triode in the receiver
acts as the first stage L.F. amplifier both
on radio and gramophone, and is coupled
to the output valve by a 1-8 ratio push-
pull transtormer. The output valve is a
double-pentode of the quiescent push-pull
type, and gives an output adequate for
most purposes when used with a sensitive
type of loud speaker.

Constructing the Coils

In the interests of economy the appa-
ratus has been designed for use with an
H.T. supply of 150 volts, and it consumes
a total current with no-signal of only
17 mA., an average of slightly under
3 mA. per valve. The same performance
could only have been secured at a loWwer
H.T. voltage by increasing the current
consumption, with the inevitable result of
a larger bill for H.T. battery replacements.
In the interests of maximum economy the
radio-gramophone switch is arranged to
break the L.T. supply to the four early
valves on gramophone, so that the total
current consumption, both L.T. and H.T,
is much less on gramophone than on radio.

The coils employed are identical with
thosc used in the A.C. set, and the draw-
ings given in this article need little ampli-
fication. L1 and L2 are both single layer
coils and are supported by the wiring. L3
is bolted to the frame of the oscillator

Wireless
World

tuning condenser, and care should be
taken to see that both windings on this
coil are in the same direction and that the
connections are made correctly. If the
winding direction of one coil, or the con-
nections to one coil, be reversed, the
heptode will not oscillate and no signals
will be obtainable.

The basis of the other coils is the same,
and is a single layer winding on a piece
of 1in. diameter tubing; the differences
between L4, L5, L6, and Ly are only in
the primaries. L4 carries an overwound
primary of 8o turns of wire, but L5 has
no primary, although there are 15 turns of
wire, wound on the
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run on to the paper covering for the start
of the primary. At this point it should
be secured to the paper by a small blob
of sealing wax. The primary may then
be wound and the end again secured
with sealing wax, the wire then being
looped back to the appropriate lug.

These four I.F. coils are mounted on
the trimming condensers by small brackets.
The brackets are carried by the condenser
terminals for the moving plates, and it
will be found that the coil lug No. 1 in
every case comes close to one of the ter-
minals for the fixed plates, to which it
should be joined by a stout wire, so giving
additional rigidity. The condensers
themselves are mounted on the screen
bases by their one-hole fixing bushes.
Care should be taken to see that the coils
are correctly mounted on the condensers
and that their terminal lugs are not too
large, otherwise the lugs may foul the top
of the screening can. Such a short-circuit
would probably prevent reception, but it
might only lead to a poor performance. it
may, however, short-circuit the H.T.
supply and <damage the - transformer
primary concerned.

The remainder of the construction is
straightforward and follows normal prac-
tice; it will be dealt with next week,
therefore, together with the initial adjust-
ments and some notes on the performance
to be expected from the receiver.

The Radio Industry

ERIALITE, LTD., of Junction Mills,

A Whittington Street, Ashton-under-Lyne,

are manufacturing several different types

of aerial for fitting on cars, including models
for the running board and the hood lining.

<> <> <o

A very neat and compact Kabi ‘‘hum-

balancing *’ potentiometer, no greater than a

sixpence in diameter, has been introduced by

main former at the
end of the tuned
winding, for reac-
tion purposes. L6 is
similar to L4, but
the primary has
only 40 turns. L7
carries an  over-
wound primary of
60 turns, and a ter-
tiary of the same
number of turns
wound over the pri-

F. W. Lechner and Co., Ltd., 01, Spencer
Street, Clerkenwell, London, E.C.1.
RECEIVER
PLUG SOCKET
SPEAKER
PLUG SOCKET
SPEAKER
PLUG
SPEECH
coil

g4

mary. In every case
adequate insulation
between the wind-

—-G.B.9V.

+GB

ings is obtained by
wrapping two lay-
ers of a fairly thin
and hard paper round the previous winding.

The tuned winding can in every case
be secured by soldering the ends to tags
fastened to the former; two layers of
paper should then be wrapped round the
coil at the low potential end, and the
outer turn secured by a tiny blob of seal-
ing wax at its two corners. One end of
the wire for the primary should then be
soldered to its appropriate tag and loosely

Fig. 2. The circuit diagram of the output equipment which is built
as a separate unit to facilitate modifications for special circumstances.

Steady progress is being made in the build-
ing of the new Cossor factory (the fifth), which
will give employment to a thousand workers.

A new Hivac 2-volt battery H.F. pentode
valve is described in a leaflet issued by the
makers, the High Vacuum Valve Co., Ltd.,
113-117. Farringdon Road, London, E.C.1.

<t> <o <>
A correction: Vortexion, 182, Broadway,
Wimbledon, London, S.W.ig, Style and

address given last week was incorrect,
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Sound Film Technique

The British Acoustic Full-Range System

ONSTANT mprovements

in sound gear make the task
of the studio recordist less
arduous and anxious than in
the early days of the talkies.
This article describes the latest
apparatus in use in the British

Gainsborough Studios.

NE factor there is which never
troubles the broadcasting engi-
neer but which the sound film
recordist must always take into

consideration, namely, the casting of
shadows. Bulky recording gear is ana-
thema in the film studios. In the British
Acoustic Full-Range Recording System
the small tubular local ampliier is of
negligible bulk to allow rapid operation in
the studio and the reduction of shadows
which a large microphone assembly is
always prone to set up.

The system is of the variable area split
track type, and is characterised by several

By A. L. M. DOUGLAS

unique features combined with flexibility
in operation.

The microphone is of the magnetic type
in which a light corrugated strip or ribbon
of a non-ferrous alloy is freely suspended
in a powerful magnetic field. In the latest
pattern the ribbon is open to attack by
the air pressure waves front and rear,
after the manner of the microphone used
for some years by R.C.A. Photophone.

H.T. and L.T. are fed along the same
multiple cable as the speech lines, and
are derived from local batteries housed in
the soundproof monitoring booths. It has
been found from long experience that a
mobile booth, which can be wheeled about
the studio floor, greatly facilitates correct
monitoring ; the microphone boom oper-
ators and local conditions are under direct
observation, and close contact with the
producing staff is possible.

The booth contains a mixing panel with
three microphone inputs and gain controls.
In addition, there is a main gain control
operating on the combined output of all

The sound camera and amplifier assembly,

three faders, and an adjustable direct
reading volume indicator, which is a
speech potential meter with a Westing-
house metal rectifier. This is arranged to
float on the end of
a cord, so that the
recordist may place
it directly in his
line of sight to the
scene. There is
also an intercom-
munication telc-
phone for speaking
to any of the re-
cording rooms ; and

SOUND TRACK (POSITIVE)

Fig. 1.-—A section of
magnified positive
film as it appears in
recording of the
variable area split
track type.

a plug connected with a pair of head-
phones, which may be worn by a musical
director or other person, enabling him o
hear directly from the mixed microphonc
output.

‘Other equipment includes a check loud
speaker, a standard lamp, and an A.C.-
operated buzzer for signalling.

The booths are very light and freec run-
ning, and all batteries may immediately
be withdrawn en bloc {from the rear. H.T.
and L. T. check meters are fitted to the
mixing panel. The emission of the micro-
phone amplifier may thus always be
observed.

Connection is made with the booths by
a flexible cable, sufficiently long to reach
to any part of the studio and plugging into
a wall distribution board. Each circuit
is, of course, carefullv screened, thus
allowing the A.C. supply to be carried in
the same cable without ill-effect.

Reducing Ground Noise

From the wall board, permanent
shielded lines run to the main amplifying
equipment. This is housed in a warm
room with the recording camera.

The amplifier is constructed in rack
form, and can be clearly seen in the photo-
graph. The circuit arrangement is given
in Fig. 2, from which it will be observesd
that there are two stages of voltage ampli-
fication following the microphone ampli-
fier, and a current stage driving the string
galvanometer.

Following this is another valve feeding
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into a split input, part going to a two-stage
amplifier driving the main Voigt loud
speaker and the booth speaker, also the
volume indicator; and part going to the
polarising or ground noise reduction am-
plifier. Here 1t is rectified and applied to
the galvanometer as D.C. varying in
intensity with the speech potentials.
When no modulation takes place, the D.C.
deflects the strings and mirror to the top
of the mask, thus photographing only a
narrow double line of light on the track.
The whole of the remainder is therefore
black in the print, so that dirt, emulsion
granularity and small abrasions -do not
influence the reproducing cell.

The applied D.C. varies inversely as the
amplitude of the speech currents, thus the
greatest deflection of the strings is obtained
for a small sound and vice versa.

At the foot of the rack is the main switch
and fuse panel. Power is derived from
accumulators for H.T. and L.T. of 240-v.
and 8-v. respectively.

Wireless
Worrld

The type S sound camera is character-
ised by extremely even running. It is
practically impossible to get a *‘ wow.”
The mechanical filter system is shown
diagrammatically in Fig. 3. The film is
accurately aligned by the drum D, which
has a very slight taper leading up to the
rear flange. The film is so positioned that
it runs up the taper and abuts -on the
flange, and so is kept absolutely parallel,
since the drum flange runs dead true.
Recording is carried out on the opposite
side, the film standing just off the front
edge of the drum.

The galvanometer is horizontal and pro-
jects a split image through a special mask
on to the film, photographing a double
track. By this means the actual mirror
excursion for a given amplitude is halved,
inertia is greatly reduced, and in conse-
quence the high-note response is very
strong. The appearance of the track is
shown in Fig. 1. The mirror and strings
are oil damped, and, being a preadjusted
unit, can be rapidly changed in the event

o+
240V.
mA
<
<
<
<
<
<
<
% OE
O+LT

GALVANOMETER

Fig. 2.—Diagrams showing the general circuit arrangement in (above) the main amplifier and
(below) the poiarising or ground noise reduction amplifier,
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of a fault developing during operation.
The useful working range of the system
is from approximately 40 to 12,000 cycles

EXPOSED/,\\
o

ILLE DRUM WITH
FRICTION BRAKE

o / HEAVY

“ > / FLYWHEEL

wow 7

INDICATOR

SELF ALIGNING
ROLLER

Fig. 3.-—The mechanical filter system in
the sound camera.

per second, but galvanometers are adjusted
to have a response to 15,000 cycles.

Current for the camera exciter lamp is
drawn from the A.C. mains through a
metal rectifier and smoothing circuit, as
also is the galvanometer field current.

The camera is driven by a three-phase
synchronous motor, as is all the other
equipment in the studio. The starter is
mounted on the camera table.

Rapid ¢ Mixing >’

A Marconi oscillator, adjustable from
zero to 10,000 cycles, is used for daily
checking of the oscillograph and to set
recording levels, and is indispensable for
checking resonant peaks.

Other apparatus associated with the
recording gear includes re-recording heads
and interlocking gear for ensuring perfect
synchronism between these and the picture
projectors. Each sound head has a two-
stage local amplifier attached, thus bring-
ing the output to a similar level to that
from the microphone.  Disc re-recording
gear is also available.

A novel mixing panel is installed in the
orchestration theatre control room, in
which the fader knobs describe an arc of
a circle rather in the manner of a ‘“beer
engine.”” This enables an extremely rapid
movement to be given, and is of great
value in the mixing of sound effects, etc.,
into a finished film.  Short-circuiting
switches are fitted to these faders.

The complete studio channel is also
available built into a light six-cylinder
truck, thus providing recording of equal
fidelity for exterior or location work. By
careful design, every component on these

trucks is interchangeable with the corre-

sponding studio equipment. Provision is
made for charging the batteries on the
road, as, of course, the A.C. for picture
and sound cameras has to be derived from
a rotary converter operated from accu-
raulators.  An accurate frequency meter
enables synchronism to be maintained.
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UNDIASED

My Light-controlled Clock

AS Shakespeare once remarked, some
people are born dense, some suffer
from the effects of our modern educational
system, while others are unfortunate
enough to bave been dropped on their
heads during babyhood.

I am moved to this quotation by the
persistence of elementary enquiries which
I continue to receive concerning the precise
working of my light-controlled clock which
I described in the March 30th issue of this
journal. Here is a typical letter which I
have received from Worthing, a seaside
resort of which I have very vivid recollec-
tions, having been unfortunate enough to
be marooned on the end of the pier while
undertaking some scientific research work
one Easter many years ago at a time when
the middle portion got washed away.

““In order that this clock business may
be satisfactorily and finally settled,”” writes
this correspondent, ‘‘ perhaps you will of
your goodness in some future issue insert
answers to the following further queries on
this intensely fascinating subject :—

““{a) How do you manage if, upon
arrival at the boarding-house, apartment
house, or hotel, you find the mains are:—

““ (1) A.C. at some frequency other
than 50 cycles?

“(z) D.C.?

““(3) Gas and water only?

() How do you compensate for the
clock being out of action whilst changing
the ‘ordinary gas-filled bulb’ for ‘ the one
filled with fog’?

‘“(c) At what class of shop are electric
bulbs filled with fog obtainable, or, alter-
natively, can you explam in simple lan-
guage how to convert a gas-filled bulb to
a fog-filled one? Would it be any use
taking an ordinary bulb into the Houses
of Parliament during a debate? ”’

I

Vivid recollections.

With regard to question (a) (1) it should,
of course, be obvious that in such a case
the clock would receive its ‘‘ correcting ”’
impulses at a greater or lesser number of
times per second, according to the fre-

BY FREE GRID

quency of the mains. With regard to ques-
tions (a) (2) and () (3) I would point out
that in my original article I explained that
this clock was designed to meet a particu-
lar case only, namely, one in which it so
happened that A.C. mains were present;
therefore, these two questions do not arise.

With regard to question (b) it is per-
fectly obvious that my correspondent has
failed to read my original article correctly.
The clock is not a synchronous motor
arrangement, but merely a high-grade
*“ clockwork ”* clock in which the escape-
ment is monitored by regular electrical
impulses.

Question (c) is all-important, and very
easily dealt with. A fog-filled bulb is, of
course, made very simply by coating the
inside of it with a photographic emulsion
during manufacture. The fogging is then
produced automatically when the light is
switched on. So far as I know, these bulbs
cannot at present be obtained commerci-
ally, but doubtless a lamp manufacturer
and a manufacturer of photographic goods
will eventually co-operate in this matter,
just as they have done in the production
of special photographic floodlighting bulbs.

Ye Olde Raylwaye

I MUST utter a word of protest at the

complete lack of initiative which seems
to permeate the traffic manager’s depart-
ment of some of our railways.

T was inveigled the other day into taking
a Sunday rail trip to one of our old
Cathedral cities. The railway authorities
had spared no efforts, so far as their
limited imaginations permitted them, to
make the trip a success. A special train,
equipped with *‘ observation coaches,”
had been provided, and it had been
arranged that the train should slow down
when passing the most interesting parts of
the countryside.

The piece de résistance of the whole trip
was the presentation to each passenger of
a printed list indicating all the various fac-
tories, cemeteries, and other places of in-
terest which the train would pass. I found
this quite successful in the case of those
objects of interest close to the line.

But, dealing with places and objects
some little distance away, the whole thing
was absurd. 1 found it extremely fatigu-
ing to the eyes after the first few miles to
have to keep dodging from printed sheet to
window, and I could not help thinking
how much more enterprising it would have
Seen to make use of wireless, or, rather, of
a simple public-address system with the
microphone presided over by some know-
ledgeable official.

Such a procedure would have enabled us
all to Iounge back comfortably in our seats
and yet to miss nothing. Asit was, I soon
had a crick in the neck, and my fellow
sightseers seemed to be in no better plight.

There are, of course, always women,
and even certain men, who will seize any
and every occasion to exercise their jaws,
and this trip was no exception. I presume,
therefore, that, so far as these cretinous
creatures are concerned, loud speakers
would be an abhorred interruption. There
is no real reason, however, why the various
coaches should not be wired up so that
each passenger could have a pair of 'phones
which he could don or otherwise as fancy
dictated.

For females and others who might find
the wearing of ’'phones uncomfortable, I
would suggest that earpieccs be sewn into
the headrests after the manner of the
pillow-"phones with which some hospitals

Fatiguing to the eyes.

are equipped. At any rate, I offer the sug-
gestion to the railway companies concerned
without the least hope that they will take
the slightest notice.

Give Us the Earth
BUILDERS on the estates which arc

springing up like mushrooms around
our large cities are vying mightily with
each other in their attempts to attract Mr.,
Everyman.

Their latest idea is to equip cach house
with a wireless aerial in the loft. I cannot
help thinking that they would do a better
service to their customers if they installed
a really efficient earth. This should
definitely nof consist of a metal plate
buried in the garden with a long trailing
lead to the room in which the set is to be
used. The earth-plate should be buried
deep down in the earth under the room in
which it can be expected that the set will
be used.

The connecting wire would be led up
through the concrete and the floor boards
to a suitable connection on the skirting
board. For purposes of moisture, a pipe
could also be let down through the con-
crete, its upper end terminating in a
funnel. Access to this would be via a
small trap-door in one of the floor boards,
although there is usually quite enough
moisture under these dwellings (save the
mark!) without the necessity for this
refinement.
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INTERACTION between the H.T. supply
system and the L.F. coupling trans-
former is one of the commonest causes of
hum in an A.C. mains set. It is not gen-
erally realised that a very simple test as to
whether this is really responsible for a

noisy background can

Testing be carried out in a few
for minutes.
Interaction A procedure that

gives conclusive results
is as follows: The transformer is dis-
mounted and connected in circuit in the
usual way (electrically speaking) by means
of leads not less than a foot in length.
The transformer is then moved as far away
as possible from the power supply equip-
ment, and if the noise ceases it can be
assumed quite definitely that interaction
was responsible for it. If this conclusion
is reached, the next step is to find the posi-
tion for the transformer which corres-
ponds to minimum hum.

IT has already been stated briefly that
one of the many advantages of the
Single-Span method of reception is that it
allows tuning of the receiver to be con-
trolled from outside the set in a way that
is quite out of the question with any other
circuit ~ arrangement.
For the benefit of those
who are interested in
the subject it will be
opportune to give some
practical details as to how the principle of
remote control may be applied.

In ordinary receivers it is usual to go to
great pains to re-

Single-Span
Remoie
Control

Actually the trimming condenser is nor-
mally set to a capacity of some 60 or 70
micro-microfarads, and so the capacity of
the extension lead must not exceed that
figure.  This means that low-capacity
cable of the type sold for screened aerial
downleads must be used, and that the
limit of length must be set to some 5 or 6
feet—quite cnough for a ‘‘chair-side”
control. When necessary, however, a
screened cable of lower self-capacity might
be devised, thus allowing remote control
from a more distant point.

The connections of the remote condenser
are shown diagrammatically in Fig. 1,
from which it will be seen that the metal
screening of the cable forms the ** return”’
electrical connection. It is desirable in
mount the remote tuning condenser in a
small metal box, which may be fitted with
spring clips for mounting on the arm of a
chair or in any other way that may be con-
venient for the user. When the self-
capacity of the extension cable is low the
trimming condenser C5 must be retained,
but it will be set at a lower capacity value
than usual, in order to compensate for the
added stray capacity.

VERYONE knows by now that for
best quality the modern superhetero-
dyne must be accurately tuned to the
wavelength of the incoming signal. Very
slight detuning, even to the extent of 2 or
3 kilocycles, can, and often does, intro-

. duce an unpleasant
Wandering form of distortion. But
Mains it is less generally
Voltage known that detuning

of the oscillator circuit
(which generally ‘‘takes charge’ of the
tuning of the receiver as a whole) may be
produced by fluctuations in mains voltage.
A case was recently investigated where the
quality of reproduction of a well-designed

duce the value of
stray capacity across
the tuned circuits to

the lowest possible Fig. 1.-—Connecting an ex-
figure. Not so in the ternal tuning condenser to the
Single-Span set as re- Single-Span receiver.
cently described in

these pages ; instead, R4 G3 REMOTE
a relatively large CoONAE
trimming condenser EXTENSION J
is deliberately shun- l TN
ted across the oscil- »_;_—%\.
lator circuit, which, R S s/
it will be recalled, FHT RS SCREEN,NG‘\_,/
forms the sole tun- cs

ing adjustment. It T

theretore follows that

the oscillator con-
denser may be mounted at an appreciable
distance from the receiver ; the capacity of
the screened connecting lead which must
necessarily be used for this condenser will
take the place of that of the trimming
condenser.

superheterodyne was found to change ap-
preciably from minute to minute; it was
ultimately found that the mains voltage
was varying to such an extent that the
wandering oscillator frequency was pro-
ducing the distortion.
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: HINTS and TIPS

T is a great help when wiring a receiver,

or even when carrying out subsequent
tests and adjustments for which access to
the underside of the chassis is required, if
a pair of temporary supports be arranged
in the manner indicated in the accompany-
ing sketch. These sup-

ports, which are Wiring
screwed to the ends of and
the base compart- Adjusting

ment, may consist of
strips of plywood about 8in.. square.

This hint will be found particularly uss-
ful by builders of the Single-Span receiver ;
it is understood that the Peto-Scott Com-

pen

Temporary wooden supports which facilitate
access to the underside of a receiver chassis.

woop 8" x 8 x3/1

pany are supplying supports of this kind
with all kits of parts supplied for the new
receiver.

WE are often inclined to forget, when
planning a mains-operated receiver,
that the voltage required for grid bias pur-
poses must be subtracted from the total de-
livered by the rectifier and smoothing unit
before arriving atthe voltage available
for the anode circuits.

In ordinary practice A

an extra voltage of
anything between 10
and 40 volts over and
above the anode rating of the output valve
must be provided if the set is to be oper-
ated at full power.

Reminder

THE Single-Span system of tuning helps
to bring home to us the fact that the
adjacent-channel selectivity of a super-
heterodyne depends largely on the inter-
mediate frequency circuits. In receivers
planned on the new principle all selec-
tivity comes from the
I.F. amplifier. Ac-
cordingly, if interfer-
ence from the ‘‘next-
door neighbours’ (on
the tuning scale) is encountered, it is io
these circuits that attention should especi-
ally be paid when dealing with any type of
superheterodyne. Mistuning of the I.F.
transformers, excessively close coupling
between circuits, or even definite faults
such as leakage or broken connections,
should be suspected when this form of in-
terference is encountered.

Interference
from the
Next Channel
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News of the Week

Current Events in Brief Review

Woman in Control

OLAND is claiming the honour

of having the only woman
broadcasting engincer in LEurope.
This is Miss Natalie Piskor, who
has held a position in the Warsaw
control room for a number of years.

New Station for 1.F.S.

HE Irish Free State may

shortly have a new broadcast-
ing station devoted entirely to
sponsored programmes.  Accord-
ing to the Irish News, it is sug-
gested that the Cork station
should be separated from the
National organisation, given to a
private company as a commercial
enterprise and put under the
auspices of the Ministry of In-
dustry and Commerce. An official
announcement is expected in the
near future.

An Inspector of
Broadcasting
NEW post, that of Inspector-
General of Broadcasting, has
been established in France, its first
occupant being M. Pellenc, a well-
known Post Office engineer. The
Journal Officiel, in defining the
duties of the new official, includes

"Another Milestone

IANOFORTES  incorporating
radio-gramophones are not un-
heard of, but it is a commentary
on the growing importance of wire-
less that a Paris firm is now offer-
ing ‘‘a radie-gramophone incor-
porating a piano.””  When the
pianoforte keyboard is folded up
the instrument has the appearance
of an elegant radio cabinet.

Straight from the Shoulder

LACK sheep among amateur
transmitters are the subject of
a devastating editorial in the May,
1934, Globe Circular, the organ of
the International DX’ers Alliance.
The attack is levelled at amateurs
who obtain supposed verifications
of remarkable long-distance work-
ing by wunfair or unsportsmanlike
methods.

‘““These  actions,””  writes  the
Editor, ‘‘ reflect seriously not only
on the DXer, but on his colleagues,
the radio stations, and the entire
sport.  The vast majority of
DXers are honest, and would not
report a station unless they had
some definite proof of identifica-
tion. . . . To those who, while not
openly dishonest, nevertheless use
unethical DX methods, we beg of
vou to give them up now.”

Talking to the Antarctic

PECIAL messages to the ffty-
six members of the Byrd Ant-
arctic Expedition are (o be trans-
mitted from W2XAF, Schenec-
tady, at 4.30 and 5 a.m. (G.M.T.)
on 31.48 metres, on the mornings
of June 4th, June 18th, July 2nd,
July 3o0th, August 13th, August
27th, September toth and 24th.

the organisation and maintenance
of the entire State radio system,
the collection of radio licence fees,
and the defencc of listeners against
man-made static. Another import-
ant appointment is that of an
Officer for Iixternal Relations,
whose task will be to establish a
liaison between the broadcasting
service and the various Ministries,
private and foreign stations, and
the Press.

New Radio Control in U.S.

HE U.S. Federal Radio Com-
mission appears to be doomed

in view of the imminent creation
of a Federal Communications Com-

mission. Except for its complete
contrel over radio,  writes our
Washington correspondent, the

new Commission’s jurisdiction will
be limited. The Commission will
be divided into componcnt parts
with directors designated to ad-
minister the several types of wire
and radio services separately.

The Commissioners will prob-
ably number five.

High Patronage

HEIR Excellencies the

Governor  of Uganda, the
Governor of Kenya, and the Resi-
dent of Zanzibar have become
patrons of the newly formed Radio
Society of Ilast Africa, which has
just been granted honorary affilia-
tion with the Radio Society of
Great Britain. = Its members are
mostly amateur transmitters and
others interested in short-wave
work.

An Amateur’s Double

Y securing first place in the

Radio Society of Great
Britain’s transmitting contest on
the 1.75-megacycle (170 metres)
band, Mr. H. G. Collin, D2GQ,
becomes the first member of the
Society to attain the championship
in two consecutive contests. He
won the first place in the 3.5-mega-
cycle (180 metres) competition last
November. Mr. Collin’s station is
situated at Wickford, Essex, and
in both these contests an input of
cnly 10 watts was used.

AIR LINER RADIO.
The new Short four-
engined Imperial Air-
ways liner ‘‘ Scylla ”’
and its Marconi wire-
less transmitting and
receiving equipment.
A waveband of
500-1,000 metres is
covered.

Transatlantic Mishap
Explained

RANCE is blaming American
radio engineers for the farcical
incident carly last month when
M. Louis Barthou's radio talk to
the U.S. in connection with the
Lafayette Centenary was suddenly
interrupted by the words, ** Won't
you kiss me, Lucien? ”’ Astonished
histeners in America had been sud-
denly switched through to a relav
of La Petite Chocolatiére by Lille
PTT. The transmission went out
from the French Colonial station
at Pontoise, and it was at- first
alleged that the contretemps was
due to carelessness at the short-
wave staticn.  The French Post-
master-Geuneral now cxplains that
a temporary break in transmission
was caused by a valve failure.
Before the trouble could be recti-
fied the impulsive engineers in
America had switched over to the
alternative short-wave transmitter
at Pontoise, which was broadcast-
ing the comedy programme. This
explanation  follows  allegations
that the ““accident’” was planned.

New Television Company

HE registration of a new com-
pany, the Marconti- E.M.I.
Television Company, Limited, took
place on Tuesday, May 22nd. The
shares are held cqually by the Mar-
coni Company and Electric and
Musical Tndustries, Limited. The
agreement relates to high-defini-
tion television. The Board of the
new Company consists of Fis Ex-
cellency the Marchese Marcont, the
Rt. Hon. Tord Inverforth, Chair-
man of the Marconi Company, Mr.
Alfred Clark, Chairman of 12.M. 1,
Mr. Louis Sterling,  Managing
Director of T<.MUT., Mr. H. A.
White, Managing Divector of the

Marcont Company, Mr. [ Shoen-
berg, Dircctor  of  Research of
IEM.I., and Mr. H. R. C. Van de

Velde, Acting General Manager of
the Marconi Company.

INTERNATIONAL BROADCASTING UNION

June Meeting in London

RECEPTION Dby the Lord

Mayor at the Mansion House,
and a banquet by the Postmaster-
General at Lancaster House, are
among the high-lights of the Lon-
don meeting of the International
Broadcasting Union at Grosvenor
House from June 12th to 2oth.
Although this is a routine meeting
of the Union it is the first that has
been held in London since the
Union was founded at Savoy Hill
in March, 1925.

During the nine days of the Con-
ference at least sixty hours will be
devoted to the close discussion of
international broadcasting prob-
lems, particularly in relation to
the use of propaganda. It is
known that there are two schools
of thought on this subject, one
party contending that, propaganda
being inevitable, no time should
be lost in placing it under control.

The other party contends that,
owing to the dangerously wide in-
fluence of broadcasting, propa-
ganda should be avoided.

Since 1925 there have been six-
teen meetings of the Assembly and
ninety-five of the Council.

It is noteworthy  that  at
the preliminary meeting the dele-
gates represented transmitters hav-
ing a total radiated energy of 8o

kilowatts. At this vear’s meeting
they will represent a radiated

power of 4,250 kilowatts!

The B.B.C. will also entertain
the Conference delegates.  There
will be an inspection of Broad-
casting House, with special de-
monstrations, and the delegates
will also view the new high-power
station at Droitwich.

The final function will be a ban-
quet given by the B.I3.C. at
Grosvenor House.

Page 379 follows after the Programme Supplement f
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PRINCIPAL BROADCASTING STATIONS OF

Arranged in Order of Wavelength

{Stations with an aerial power of 50 kW. and above in heavy type)

xxiil

EUROPE

Tuning

Station. ke's Positions. | Metres
Kaunas (Lithuania) | 323 1935
Brasov (Roumania) .. .. .. 160 ... 1875
Huizen (Holland).  (Kootwijk, 50 LW. aftcr 160 | 1875
3.40 poe) (VoARA and 4.V.R.O. Pio-
gramnes.)
Lahti (Ifinland) .. 166 | 1807
Moscow, No. 1 (U.S.S.R.) 174 1724
Radio Paris (France) .. 82 | 1643
Istanbul (Turkey) . .. .. .. IS5 oo 1621
Konigswusterhausen (Deutschlandsender) | 10l [.......... 1571
(Germany).
Daventry National 200 oo 1590
Ankara (Turkey) 200 oo 1500
Minsk (U.S.S.R.) 208 | 1442
Reykjavik (lecland) 208 ... ... 1442
EKiffel Tower (Paris) .. 1395
Motala (Sweden).  (Rtelays Nl()(Ulo/m) 1389
Warsaw, No. 1 (Poland) 1345
Luxembourg .. .. .. .. 1304
Kalundborg (Denmark) (RRelays Copenhagen) 1261
Leningrad (U.S.S.R.) . .. .. .. 1224
QOslo (Norway) . 1181
Madona (]mtvia) 1132
Moscow, No. 2 (U.S. S R ) 1107
Geneva (Switzerland). (lml(us Sollcu\s) 748
Moscow, No. 3 (U.S.S.R.) 748
Ostersund (Sweden) 726.2
Boden (Sweden) 726
Oulu (Finland). . 696
Hamar (Norway) .. .. .. 578
Tnnsbrack (Austria).  (Relays Vienna) 578
Ljubljana (Yugoslavia) 569.3
Viipuri (Ifinland) 569.3
Jolzano (Ttaly) 559.7
Wilno (Poland) .. .. 559.7
Budapest, No. 1 (Hungary) .. .. .. 549.5
Beromunster (Switzerland) (Schweizerischer 539.6
Landessender).
Athlone (Irish Free State) 63 e 531
Palermo (Italy) .. .. .. BTV 531
Miihlacker (Stuttzart) (Germany) . .. Y S 522.6
Riga (Latvia) .. .. .. B33 ..., 514.6
Agen (FFrance) .. G833 514.3
Vienna (Bisamberg) (Ausma) 592 | 506.8
Radio Maroc (Morocco). (S.-w. Stn., L 48 m. ) (1102 O 499.2
Sundsvall (Sweden).  (Relays Stockholnt) 601 [ 499.2
Florence (Italy). (Relays Turin) .. .. 610 | oo 491.8
Brussels, No. 1 (Belgium). (French DPro- 620 | .. 483.9
qramme.)
Ligbon (Portugal) G29 ... .. 476.9
Trondheim (Norway) . (215 T IR 476.9
Prague, No. 1 (Czechoslovakxa) 638 ..., 470.2
Lyons, DU (France) .. 648 oo 463
Langenberg (Germany) . (157> S R 455.9
North Regional (Sla‘thwalte) (113, S 449.1
Sottens (Switzerland) (Radio Suisse Rom: mdc) 677 | 443.1
Belgrade (Yugoslavia) 636 ... 431.3
Paris, PTT (France) G5 o 431.7
Stockholm (Sweden) {0 S I 426.1
Rome, No. 1. (Short-wave sl«lzon, 25 4 m(hcx) 2% N 420.8
Kiev (U.S.S.R.) 722 ... 415.5
Tallinn (Kstonia) 732 S I 410.4
Seville (Spain) .. 3o 410.4
Munich (Germany) THO L, 405.4
Marseilles, PI'I' (I'rance) I S I 400.5
Katowice (Poland) .. £33 T 395.8
Midland Regional (Daventry) TOT o 391.1
Toulouse, PI'I" (I'rance) TG ... 386.6
Leipzig (Germany) . 785 ... 382.2
Barcelona, I5AJ1 (Spain) .. AL T 371.4
Lwow (Poland). (Relays Warsaw) .. T f.... . 377.4
Scottish Regional (Falkirk) .. 804 |.......... 373.1
Milan (Italy). (Relays T'urin) Bl4 {....o..... 368.6
Bucharest (Roumania) 823 ..ol 364.5
Radio, LI (Paris) . 827 ... 362.8
Moscow, No. 4 (US.S.R.) .. 832 .......... 380.6
Berlin Funkstunde.  (Short-wave Stations, ) 841 [ 356.7
16.89, 19.73, 25.5, 31.38 and 49.83 metres. )
‘wergen (Norway) 850 ..., 352.9
Valencia (Spain) 850 |.......... 352.9
Strasbourg (France) 869 |.......... 349.2
Poznan (Poland) 868 |.......... 345.8

Station.

London Regional (Brookmans Park)

Graz (Austria). (Rdays Vienna)

Helsinki (Finland) ..

Linoges, PTT (France)

Hamburg (Germany) .

Radio Toulouse (17r: m(‘()

Bruo (Czechoslovakia)

Algiers (Algeria) .. . ..

Brussels, No. 2. (Flemish Programme)

Goteborg (Sweden).  (Relays Stockholiny

Breslau (Germany) . ..

Poste Parisien (France)

Grenoble (I'rance) .

West Regional (Washford Crnss)

Cracow (Poland) .

Genoa (ltaly). (Relwys T rum) .

Hilversum (lolland). (KRO and \('l{i )
(T LW 540 ponl).

Bratislava (Czechoslovakia) ..

North National (Slaithwaile)

Parede (Portugal)

Heilsherg (Gcrmany) ..

Rennes, PIT (France) ..

Scottish Naticnal (Falerk) ..

Bari (Italy) ..

Bordeaux-Lafayette

Zagreb (Yugoslavia)

Falun (Sweden) .

Madrid, No. 2 (12 l\l/)

Naples (Italy). (Relays I’onu)

Radio Vitus (Parcis) ..

Kosice ((zechoslovakia).

Belfast. ..

Nyiregyhaza (Hnnudx\)

Horl)\ (Sweden).  (Relays ‘Slodlho!m)

Turin, No. 1 ([taly)

London National (Brookmans Park)

West National (Washford Cross)

Moravska-Ostrava ((zechoslovakia). .

Monte Ceneri (Switzerland) .

Copenbagen ( Denmark). (S.-1c. Stn. s 3150 m. )

Frankfurt (Cermany)

Trier, C(assel, Freiburg-im- BIClbL'llll
Kaiserslautern.

Prague, No. 2 (Czechoslovakia)

Lille, PTT (I"rance) ..

Trieste (Ttaly). (Relays Iurux) ..

Gleiwitz (Germany).  (Relays Breslaw)

Cork (Irish Iree State) .. ..

Juan»lc& Pins (IFFrance)
2ome, No. 3 (Italy)

Nan Sebastian (Spain). . .

Nitrnherg and \nm.lmw ((‘.uman))

Bodi, Stavanger and Kristiansand (Norw .1\)

Dresden (Germany) ..

Aberdeen

Linz, Klage nlurt and »\al/hmq (Austu a)

Danzig. (Relays Heilsbery) .

Swedish Relay Stations

Budapest, No. 2 (Hungary) .

Hanover, Bremen, I'le nslmrn, ;,tettm and
'\hmlohmt'

Lodz (I’uland)

Montpellier, P1 r (r rdnce)

Dublin .. i

Milan, No. 2 (ltdl\)

Kénigsberg (Germany)

Turin, No. 2|

Warsaw, No. 2 (P()I md)

Lyons (Radio Lyon) (I'rance)

Tampere (Finland)

Newcastle

Béziers (i'rance) ..

Magyarovar (Hungary)

Miskole (Hungary)

Féeamp (Radio Normamhe)

Pecs (Hungary)

Bournemouth ..

Plymouth .

Bordeaux Sud-Ouest (bmnco)

Nimes (France)

(Hduys P.r.ugue):

an(l

ke/s.

877
836
895
895
€04
913.2
922
931
932
041
450
454
968
a77
986
986
995

1004
1013
1031
1031
1040
1050
1059
1077
1086
1086
1095
1104
1112.6
1113
1122
1122
1131
1140
1149
1149
1158
1167
1176
1195
1195

1204
1213
1222
1231
1240
1249
1258
1258

1267
1276
1285
1285
1294
1303
1312
1321
1330

1338.9
1339
1348
1348
1348
1357
1384
1393
1420
1429
1429
1438
1438
1456
1468.6
1474
1474
1492
1492

Tuning

Positions. Hetres. kW.
......... 342.1) 50
.......... 338.6 7
.......... 335.2| 10
.......... 335.2 0.5
.......... 331.9| 100
.......... 328.5! 10
.......... 325.4| 32
.......... 322.2| 12
.......... 321.9] 15
.......... 3188 10
.......... 315.8] 60
.......... 312.8| 100
.......... 309.9| 20
.......... 307.1| 50
.......... 304.3 2
.......... 304.3{ 10
.......... 301.5] 20
.......... 298.8; 13.5
.......... 296.2| 50

291 5
.......... 291 80
.......... 288.5 2.5
.......... 285.7| 50
.......... 283.3; 20
.......... 278.6, 12
.......... 276.2 0.7
.......... 276.2 2
.......... 274 7
.......... 271.7 1.5
.......... 269.6 0.7
.......... 269.5 2.6
.......... 267.4 1
.......... 267.4 6.2
........ 265.3] 10
.......... 263.2 7
.......... 261.11 50
.......... 261.1, 50
.......... 259.1 11.2
.......... 267.1| 15
.......... 255.1| 10
251 17
.......... 251 —
.......... 249.2 5
.......... 247.3 5
.......... 245.5| 10
.......... 243.7 5
.......... 241.9 1
......... 240.2 2
.......... 238.5 1
.......... 238.5 3
......... 236.8 2
......... 235.1 0.5
.......... 233.5 1.5
.......... 233.5 1
.......... 231.8 0.5
.......... 230.2 0.5
.......... 228.7 0.25
.......... 2271 0.8
.......... 225.6 1.5
.......... 224.1 1.7
.......... 224 5
.......... 222.6 1
.......... 222.6 4
.......... 222.8 0.5
.......... 221.1 0.2
.......... 216.8 2
.......... 215.4 5
.......... 211.3 1.2
.......... 209.9 1
.......... 209.9 2
.......... 208.8 1.25
.......... 208.8 1.25
.......... 206 10
.......... 204.2 1.25
.......... 203.5 1
.......... 203.5 0.3
.......... 201.1 1
.......... 201.1 0.2
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- Good Receptlon from U.S.A.—High-power Rumour—
Increasing Popularity of the Short Waves

ECENT remarks in this column about_
the impossibility of receiving - Aus-
tralia on the medium broadcast band, .

as compared with the extreme ease with
which it is possible on the short waves,
have brought forth an interesting letter.

Mr. K. Judd, of Orpington, produces veri-
fication of the reception of the Australian
broadcast stations 2UE and 5CL-on the
medium broadcast band. He also claims to
have heard ten other Australian and four
New Zealand stations, together with 26 in
Argentina, 21 in Mexico, 7 in Japan. He
also claims several other startling scalps.

Truly, we of the short-wave fraternity do
not realise what is p0531ble on the much-
despised ‘‘ long waves.”” In a sense, how-
ever, these claims back up the argument
that short waves have been poor for the last
three years, while the longer waves have
been dbnormally good. One ventures to sug-
gest that in five years’ time even the recep-
tion of the U.S.A. on 300 metres will be a
rarity. What the short waves will be like
we dare not imagine.

Strong ** Sig§ » from the West

At the time of writing these notes condi-
cdons are very greatly improved. The

Hawaiian' amateurs, K6KKC and K6COG,;.

have been coming in with clockwork-like

. regularity at 08.00 on .the 20-metre band,

and the East and Central U.S.A. stations
have been exceptionally good between 21.00
and midnight.

Before long we may expect to hear the
West Coast transmitters in the early morn-
ings. They have never yet failed us during
the early summer.

One or two Japanese amateurs, too, have
been making themselves heard in this
country during the afternoons, also on 20
metres. It is rather strange that such good
conditions on the amateur bands should not
coincide. with an improvement on the short-
wave broadcast bands.

100 Kilowatts ?

A very prominent feature of the last fort-
night has been the great strength of the
American amateur ‘‘phones’’ on the 20-

metre band, although the broadcast stations.

on 19 metres have not been by any means
conspicuous.

The writer has never ceased to marvel at
the very small difference in strength between
a good American amateur putting out 200
watts of telephony and a 20-kW. broadcast
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station only 1,000 kc. or so away from his
frequency.

Probably the solution lies in the fact that
100 per cent. modulation (or more!) is popu-
lar with the amateur who specialises in tele-
phony, whereas most of the broadcast
stations only seem to average about 30 per
cent.

Rumour (probably unfounded) suggests
that a 100-kw. or even 150-kw. short-wave
station may be ‘‘on the air’’ by the
autumn. Its location, naturally, will be
that home of everything big, the U.S.A.!
Whether this be true or not, it is certain
that the coming winter will see an enormous
drive with the object of popularising short-
wave reception, particularly in America.

More Short-wave Transmitters

The home constructor is turning more and
more to the short waves as an outlet for his
energy and ingenuity, and it is only right
that he should be given some encourage-
ment by the interested parties—the big
manufacturing concerns.

Short waves are so absolutely international
in character that local systems of broadcast-
ing do not have the least influence on their
development, unless we take into account
large-scale ventures like that of the B.B.C.,
whose Empire Station, if not the highest-
powered, is certainly the most important and
most complete in the world.

At the moment there are about 110 short-
wave broadcast stations in regular operation.
By this time next year there will probably be
150 or more. Then the problem of over-
crowding will begin to assume a serious
aspect. MEGACYCLE.

THE BATTERY:
SINGLE - SPAN uses

Regd. Trade Mark.

The first ¢ Single-Span

Wearite are again speci-

fied.

V

supplied with RICE
set used Wearite Coil brackets and bush for P
again in the Battery Version  assembly in receiver. Each PER SET

complete

set is guaranteed to original

The seven coils are “W.W.”” Specification.

IF YOU WIND THEM YOURSELF

Get the Wearite approved formers, all
to original dimensions, drilled, _

3/6

with brackets, etc.,
ready for winding
Price perset -~

= COILS

Third Edition
Revised by

12/6

O
The ELEMENTARY PRINCIPLES

of WIRELESS TELEGRAPHY

and TELEPHONY
by R. D. BANGAY

O. F. BROWN, B.Sc.

HE standard book of instruction for
wireless beginners and students.
This revised edition brings the whole
subject into line with modern develop-
ments in wireless,
and simple and attention is given to

The style is clear

| Here is the Famous Screened
UNIVERSAL COIL.

Tunes 180-550 and 850-1,950 metres.

This coil is * universal '’ in that
it is equally suitable for Aerial,
H.F. and Bandpass 5 /

Tuning.
Price per coil -
COUPON.

To Messrs. Wright & Wenire Ltd.,
740, High Road, Tottemham, MN.17.
Please send me a copy of your Booklet
No. S.32 together with details of your
Universal Coils and L.P. (Lucerne
Plan) Circuits, particulars of your
Class ‘B! Components (and circuits})
and also H.T. Power Packs with
circuits.

W.W.1.6.34

will be sent on request.

P R 1
7/6 net, by post 8/—

C E

the theoretical elements of electricity
and magnetism: to the dynamo: and to
the properties of waves. A leaflet which
gives full particulars of the volume,
including a synopsis of the chapters,

Fyom all leading Booksellers or divect from the Publishers
ILIFFE & SONS LIMITED
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
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The Art of

Gangin

II1.—The Effect of H.F. Chokes on a Ganged Receiver

LTHOUGH accurate matching of the
coils in a receiver is an essential
to the attainment of accurate gang-
ing, and the use of a well-matched

gang condenser is also necessary, this alone
18 not sufficient for keeping all the circuits
exactly in step with one another over the
whole tuning range. Many factors may
come into play to alter the effective values
of the inductance and capacity, and it is
upon these effective values which we rely
rather than upon the values measured ex-
ternally to the receiver.

Apart from questions of stray capacity,
which are relatively simple to solve in
practice, and which chiefly affect the tun-
ing range, there is a number of factors
which may be responsible for inaccurate
ganging. When any of these is present
it is usually found that the set can be
trimmed correctly at a low wavelength, but
that the ganging does not hold at higher
wavelengths. This is easily checked by
attempting to retrim the circuits at a num-
ber of higher wavelengths. 1f all is in
order, the retrimming will lead to exactly
the same trimmer settings as when the pro-
cess was carried out at a low wavelength,
but as the optimum scttings are determin-
able with the greatest accuracy at a low
wavelength, it 1s a wise plan to regang at
a low wavelength after the checking has
been done. Should it be found, however,
that the ganging does not hold, the next
step must be to determine the cause of the
defect. If the ganging runs more and more
out of step as the wavelength is increased,
it may usually be taken as a sign that the
matching of the coils is faulty. A defec-
tive gang condenser may lead to the same
symptoms, or it may cause the ganging
to be inaccurate over a portion only of the
tuning range, depending upon the precise
nature of the defect.

H.F. Chokes

Another cause of inaccurate ganging,
particularly when it occurs only over a
very small part of the tuning range, is a
faulty H.F. choke in a tuned grid circuit,
such as Fig. 1, and this is one which is
often unsuspected. In most types of H.F.
choke the inductance and self-capacity is
distributed, and cannot be considered as
separate quantities in the manner of ordi-
nary tuned circuits. The main resonance,
of course, usually occurs at some 1,500-
2,000 metres, and so falls at the upper end
of the long waveband. Subsidiary reson-
ances at lower wavelengths are probable in

addition, particularly with sectionalised
and binocular types of choke, and in a
well-designed component the chief ones are
arranged to fall midway between the two
wavebands where they are in no way
harmful.

In cases where the subsidiary resonance
of a choke falls within the tuning range,
however, it may exercise a profound effect
upon the ganging. The impedance of a
choke at frequencies higher than resonance
is capacitative, but at lower frequencies it
becomes inductive, and at the resonance
frequency it acts as a pure resistance of
high value. Instead of considering the
choke as acting upon the tuned grid cir-
cuit merely to increase the stray capacities
slightly, therefore, we have to consider it
as adding a capacity which becomes
smaller in value as the wavelength is raised
until it vanishes completely at the choke
resonance frequency. At still lower wave-
lengths the choke behaves as a shunt in-
ductance, but it is easier to visualise the

g
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HE previous articles in

this series have dealt with
the actual ganging adjustments
and the theory underlying the
design of a ganged receiver,
and this the
cause for many unsuspected
faults in such sets. It is |
shown that faulty H.F.chokes i
may lead to serious errors in |

article reveals

ganging.

bands, of wavelengths, however, so that it
will usually be noticeable chiefly by a re-
duction of efficiency at certain dial settings
rather than by any marked effect npon the
ganging. On the long waveband the effect
may easily be responsible for wide discrep-
ancies in ganging, but it is then due more
to an insufficiently high inductance value
for the choke than to subsidiary reson-
ances. Difficulties of this nature, of course,
can be overcome by choosing a good-
quality H.F. choke or by using a tuned
transformer H.F. coupling instead of the
tuned grid circuit.

It is not always realised that the tuning
of the grid circuit of a valve may be seri-
ously affected by the nature of its anode
circuit in certain cases. In practice, this
occurs to the greatest extent with a triode
detector, due to the internal grid-anode,

TUNED GRIO
CHOKES

H.FE FILTER CHOKE IN
DETECTOR CIRCUIT A

Screened H.F. chokes are commonly employed in a multi-stage receiver to reduce inter-
action between successive stages.

effect as a negative capacity—that is, the
choke acts in such a way that it reduces
the effective stray capacity to an extent
which varies with wavelength.

It will be obvious that if a choke of this
type be employed it will be impossible to
obtain correct ganging. The effect will be
present only over a very small band, or

inter-electrode valve capacity. The input
impedance of a valve is due only partly
to the reactance of the small condenser
formed by the grid and cathode elements,
and depends largely upon the nature of the
anode circuit load impedance at the fre-
quencies under consideration, the effective
amplification of the valve, and the value of



380

The Art of Ganging—

the grid-anode capacity. When the anode
circuit load impedance is resistive or capa-
citative, the input impedance is also capa-
citative in nature, but when the anode load
becomes inductive the input impedance
may become inductive also. In the case
of the ordinary detector, the anode circuit
load impedance is capacitative to H.F.
currents on account of the small by-pass
condenser C of Fig

Wireless .
World

oscillating. In this way, the most accurate
ganging is obtained when maximum re-
action is used, and this will only be em-
ployed when the maximum sensitivity or
selectivity is required, at which time the
greatest accuracy of ganging is needed.
The H.F. choke in the detector anode
circuit may also cause trouble, particularly
if the anode-cathode by-pass condenser is
small or non-existent. If the choke has a

I, which is usually
connected  between
the anode and cath-
ode of the valve. The
effect of the detector
valve upon the pre-
ceding tuned circuit,
therefore, will be
that of a small con-
denser, as already
pointed out. This
capacity, however,
may not be constant
at all wavelengths,

TO L.F.
COUPLING

for in general the am-
plification of the
valve at high fre-

quencies will vary
with wavelength, and
so cause the input
capacity to vary.
The importance of this point lies in the
fact that, unless the input capacity is con-
stant, its effect cannot be balanced out at
all wavelengths by any adjustment of the
trimmers, and accurate ganging will not
be possible. Fortunately, this effect is not
very great in most cases, and it may usu-
ally be neglected. If the anode-cathode by-
pass condenser is large, so that the detector
amplification at high frequencies is small,
the input capacity is at a minimum, and
the constant physical grid-cathode capa-
city forms a large part of it. The varia-
tions in capacity over the waveband, there-
fore, are not very great. On the other
hand, if the anode circuit by-pass conden-
ser be small, so that the amplification is
appreciable, and the input capacity be-
comes large and very variable, the input
resistance of the valve also becomes low,
and the tuned circuit is heavily damped.
Due to this damping, the effects of the mis-
ganging caused by the variations in input
capacity are not very noticeable.

Stability and the Detector Load

It will be seen that any variations in the
anode circuit load impedance must have
some effect upon the ganging, and this will
be found particularly noticeable in the case
of a receiver fitted with reaction, for, in
effect, reaction operates by varying the in-
put impedance of the valve. When the
control is operated so that the set passes
from the non-oscillating to the oscillating
condition, the input impedance will change
from being capacitative to inductive, with
an inevitable effect upon the tuning of the
circuit to which reaction is being applied.
It is usually recommended, therefore, that
ganging be carried out with the reaction
control set as nearly as possible to the
oscillating point without the set actually

Fig. 1.—The H.F. and detector circuits of a typical receiver illus-
trating the different points at which H.F. chokes may be used.

resonatice within the tuning range of the
receiver, the detector load impedance will
change from being capacitative to being in-
ductive, and even in the absence of reac-
tion this may lead to self-oscillation which
might easily be confused with instability
of the H.F. circuits. Even if actual in-
stability does not occur, the effect upon the
ganging of the intervalve coupling may be
serious. In cases where difficulty in gang-
ing the circuit. preceding the detector is
experienced, therefore, the detector anode
circuit should never be forgotten. '

The Diary of
an Ordinary Listener
ON looking through my notes on last

week’s  programmes -there seems
rather a preponderance of Operatic
Music, and this is odd, because, as a rule,
I do not much care for broadcast opera
unless I know the work well. Visible
action is generally required to give point to
the music, otherwise much of the dialogue
and recitative is apt to become boring.
On Wednesday, May 16th, Turin gave a
spirited performance of ‘*“* No No Nanette.”’
It seemed somewhat strange to hear the
familiar “* Tea for Two *’~ and other well-
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known numbers sung in Italian, but cer-
tainly neither Vincent Youman’s music nor
the sparkle of the dialogue appeared to suffer
by the translation.

On Friday, May 18th, T listened with
interest to “ La fille de Madame Angot '’
which Poste Parisien was relaying from the
Porte-Saint-Martin Theatre, and felt rather
like the man reading ‘* Hamlet '’ for the
first time who was struck by the number
of familiar quotations the play contained.
In the days of my boyhood Lccocqg’s music
was on every barrel organ.

I found it interesting, also, to listen for
a short time to the German community
singing from Berlin in which the conductor
seemed as indefatigable and painstaking as
one would expect from such a thorough-
going nation. Kalundborg’'s main evening
programme was devoted to Italian opera
music by the Station Orchestra conducted
by Fritz Mahler, of which I heard extracts
from *‘ Cavalleria rusticana ”’ and ‘° The
Barber of Seville.”

When 1 happen upon any music that
appeals to my individual taste I like to sit
quietly and listen to it; therefore when I
heard the strains of Gounod’s ‘' Faust "’
transmitted the other evening by Paris
P.T.T. I sat tight and prepared to enjoy
the familiar cpera which I am not ashamed
to confess I can still appreciate although the
modern fashion is to scofl at it.

The first part came through very clearly,
but towards the end the station showed dis-
tinct signs of fading and I could hardly hear
Valentine's emphatic cursing of his sister.

On Monday, May 21st, the most attractive
programme appeared to be Verdi’'s ** Aida ”’
relaved from the National Theatre at
Munich, but I found that the Munich station
was uot at its best on that evening, so I
turned to the ever-faithful Huizen and had
no cause to regret the change as the Hague
Bach choir with orchestra and soloist were
giving a splendid concert of 17th and 18th
century music. Afterwards we had a really
fine selection of English records, among them
a chorus from ** Elijah > sung by the Royal
Choral Society, and Brahms’ ‘* How lovely
is thy dwelling place ' by the choir of the
Temple Church. CALIBAN.

POLICE WIRELESS. A Marconi
engineer testing a new police wire-
less transmitting and receiving
equipment installed in a saloon car.
The receiver can be seen next to
the dashboard, which carries the
control switches, and the trans-
mitter is below.
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BROADCAST BREVITIES

By Our Special Correspondent

Will Droitwich Fade?

THE fading of Daventry at ranges of
over 200 miles during the summer has

been confirmed by tests made by the pro-

vincial stations. The question is now
asked, Will Droitwich also fade?
Good Old A.V.C.

Always guarded in their replics, the

B.B.C. engineers decline to guarantee that
Droitwich will always be the perfect gen-
tleman in this respect, but thev do suggest
that the careful design of the new aerial
may help to overcome the tendency. Also,
it is pointed out that the higher general
level of signal strength should make fading
less noticeable, while the widespread use of
A.V.C. should overcome the effect in
receivers.

The Receiver Helps

It is worth noting that the B.B.C. now
entertains much greater respect for the
ordinary listener than ten years ago, when
every effort was expended in providing a
signal which the ‘““yob’’—in other words,
the average listener—could pick up with a
clothes line and a piece of cheese. Nowa-
days the engineers rely upon the efficacy
of receivers to counteract, in part, certain
deficiencies in transmission.

I wish a receiver could be evolved which
would similarly counteract deficiencies in
programmes.

P I I )

Colonel Dawnay’s Decision

ON second thoughts, and notwithstanding

my happy but premature paragraphs to
the contrary, Colonel Dawnay has decided
to suspend the alternative programme
system between 1800 and 2000 on weekdays
during the summer.

‘“Most people are out of doors, anyway,”’
is the excuse given by the B.B.C. After
a glance at the advance programme lists, I
sincerely hope that most people will be out
of doors.

No Breadcasting for One Month

This recalls an idea which struck me last
yvear and will bear repeating now. Why
not a close season for broadcasting, a com-
plete break of a month or more enabling
broadcasters and listeners to recuperate?

It would help us to appreciate broad-
casting more. Or would it?

e e e e

Novel as Radio Play
e HE Lost Horizon’’ is the title of an
important new radio play to be broad-
cast in the National programme on June
27th and in the Regional on June 28th.
The play, which has been adapted for the
microphone from the original novel by James
Hilton, concerns a small party of people who
find themselves isolated in Central Asia and
brought face to face with a new philosophy
of life.

The original novel was praised for its in-
genuity and distinction of writing, and the
B.B.C. is gratified that an author of James
Hilton’s calibre is prepared to submit his
work to the medium of the microphone.

STUDIO ACOUSTICS.

was taken in the Small Orchestra Studio at Konigsberg. Movable walls and a specially

shaped roof conspire to give the best acoustic effect for any particular programme while
eliminating undesirable resonances.

The Honest Drapers

HE drapers sadly misunderstand the
functions of the B.B.C. in suggesting
that special broadcasts on fashion might be
arranged in order to make the British public

““{fashion wise.”” They have gone the
wrong way about the scheme, for the
B.B.C. resolutely sets its face against

conscious propaganda in any shape or form.

Too Busy to Listen?

It would have been much wiser to get
the Chairman or the Secretary of the
Drapers’ Organisation to write a radio play
or compose a dance tune in which f{rills
and furbelows, hand in hand with sex
appeal, would get past the bemused officials
to the homes and hearths of Britain.

Evidently the drapers have no time for
listening or they would know how thesc
things are done.
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“T.T.” Thrills via Wireless

1\/ OTOR cyclists who have the time to
spare will tune in the running com-
mentary on the Senior T.T. on June 15th
which is to be relayed from the Isle of Man.
There will be three commentators. Major
Vernon Brook will occupy the most
strategic position at the Grand Stand, but
vivid glimpses of the progress of the race
will also be described from Craig-na-Baa by
J. L. Finnigan and {from the hair-raising
hairpin bend at Ramsay by Victor Smythe.
This sort of broadcast ought to popularise
pocket wireless among office workers.
™ A «“n «“
Buying Time
FOR 900 dollars you can run the New
York station of the National Broad-
casting Company for one hour, according
to the N.B.C.’s new Rate Card for spon-
sored programmes. The next most expen
sive station is Chicago, charging 460 dollars
an hour, Boston coming next at 400 dollars

Here is the last word in broadcast studio design.

The photogrash

an hour. If you take the ‘‘Red’’ network,
which includes these stations and seventeen
others, you pay 5,380 dollars for the hour.

The People Who Listen

Without extra cost you have the services
of the N.B.C. artists, of the programme
department, and of the staff announcers.
The programme department “‘creates,
builds and produces hundreds of radio pro-
grammes each week,”” while. skilled writers
prepare the spoken words for programme
presentation. .

The N.B.C. networks, it is stated,
embrace a total radio audience of over
50 million listeners, owning nearly 17 mil-
lion radio sets.

D I P ]

The Aldershot Tattoo

THE Aldershot Tattoo has figured annually

in the broadcast programmes for scven
vears. Continuity will not be broken in 1934,
for on June 16th two relays cof half an hour
cach are to be heard by National programme
listeners. The first will comprise the com-
bined display by the Royal Horse Artillery
and Grenadier and Coldstream Guards.

The second relay will include the Rally of
Empire and Grand Finale with the evening
hymn, ** Abide with Me,”” sung by the
whole assembly, followed by the Grand
Salute and the National Anthem. The relay
gives listeners an opportunity of hearing the
thcusand instruments—bugles, drums, fifes,
brass and reed—played by the cream of
British Army bandsmen.
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A Nasty One

FROM a letter received by the B.B.C. a
few days ago:—
. . . I know the old reply to this—that
these stations are only built to serve just
a few miles short of the district the coin-
plaint comes from.”
We listeners are a suspicious lot.

‘e



Voltmeter Resistance

HEN readers ask for information on
the inferences that may be drawn from
their measurements of anode voltage, it
would be helpful if the resistance rating of
the instrument used for measurement were

specified. For instance, a correspondent
says that the reading of voltage on the anode
of the I.F. valve in his Everyman A.C.
Super is only 85 volts, and assumes that
this is excessively low.

If the meter is of, say, the ‘‘ 1,000 ochms
per volt ”’ type, it is certain that something
is wrong, and that the valve is being sup-
plied with insufficient voltage. But if the
instrument has a more usual and lower
resistance, then in all probability the actual
working voltage is near enough to the

figure intended by the designer.
A READER who is building the Single-
Span receiver asks whether, in view of
the special input circuit embodied in this
receiver, it would be possible to employ a
“ transmission line '’ screened aerial lead-in,
with matching transformers at each end.
In these circumstances it would be dis-
tinctly safer to employ an ordinary screened
down-lead of the low-capacity type. Match-
ing transformers, as supplied with the alter-
native type of lead-in, are not designed to
suit the aerial circuit of the Single-Span re-
ceiver, and so there would probably be
serious  losses, particularly on the long
waves,

¢

*“ Single-Span »’ Aerial Systems

Direction of Windings

OST of us are satisfied to find out the
proper connections to a reaction coil by

the method of trial and error; if reaction is
not obtained with the original connections,
then the two leads to the coil are reversed.

The Wireless World
INFORMATION BUREAU

'I‘IIE service is intended primarily for readers
meeting with difficulties in connection
with receivers described in The Wireless
World, or those of commercial design which
from time to {ime are reviewed in the pages ot
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be by letter to The
Wireless World Information Bureau, Dorset
House, Stamford Sireet, London, S.E.1, and
must be accompanied by a remittance of ss. to
cover the cost of the service.

Personal interviews are not given by the
technical staff, nor can technical enquiries be
dealt with by telephone.

THESE columns are reserved for the publication
of malter of general interest arising ounl of
problems submitled by our readers.
Readers requiring an individual reply fo their
technical questions by post are referred to *“ The
Wireless World "’ Information Bureau, of which
brief parliculars, with the fee charged, are to be
found at the foot of this page.

But there is no need for this somewhat
haphazard procedure. In reply to a reader
who apparently objects to it, we may say
that there is a simple rule for determining
the ‘‘sense’ of a reaction winding with
respect to the grid coil to which it is coupled.

Here is the rule. Imagine that currents
are flowing outwards from both the grid and
anode of the valve; reaction effects will be
obtainable if these currents flow through the
coils in opposite directions.

H.F. TO
CHOKE LF.

REACTION
COoIL

— {%

7

Fig. 1.—Illustrating a rule for ascertaining
the correct sense of reaction windings.

The rule is illustrated in Fig. 1, in which
the imaginary currents are shown as flowing
through the reaction coil in a clockwise direc-
tion, and in an anti-clockwise direction
through the grid coil. Of course, reaction
would still operate if the connections of both
grid and reaction coils were reversed.

Wiveless World, June 1st, 1§34.
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connection, and the condenser that has been
added is doing its job. We are assuming
that the metallic coating is connected in-
ternally to the cathode pin, and not (as in
some recent types) to its own separate pin.

Capacity of Screened Wire

VEN if great care be taken, it is inevit-

able that the extensive use of screened
wire in the connections of tuncd circuits wiil
have an appreciable cffect in adding to the
amount of stray capacity across the circuits.
A reader who expects to have to make use
of this aid to stability asks us to assign an
average fizure for the capacity per foot of
“well-made screened H.UF. leads.”

We have not sufticient data to be able
to give an average value, but think that a
figure of 20 micro-microfarads per foot is
reasonable.  In making this estimate we
are guided by measurements made of the
usual commercial screened sleeving with a
conductor of the lightest gauge of wire
likely to have sufficient mechanical strength.

Short-circuiting the Grid

T is often recommended that the grid cir-
cuit of a valve should be temporarily
short-circuited as an aid to the tracing of
hum and certain other troubles. A corre-
spondent enquires whether this advice can
be taken quite literally, or whether there is
some risk of doing damage by applying
short-circuits indiscriminately.
It is perhaps best to make it a rule always

to apply the temporary ‘‘short’’ across
the grid-circuit impedance (transformer

secondary, grid leak, etc.). Take the case
of a battery valve, as shown in Fig. 2 (a);
the connection should be made in the posi-
tion marked X. By short-circuiting grid
and filament direct as indicated by the
dotted line marked Y, the wvalve will be
operated with zero bias ; this means that the
result of the test may be misleading, and
also there is the possibility of damaging
the valve.
With regard
valves (sec Fig.
risk of robbing
making a test.

to indirectly heated mains
2 (b)), there is practically no
the valve of its bias when
The only real difierence be-

A Disconnected
Condenser ?

CORRESPOND-

ENT has found
out that the stability
of his ‘‘straight’’
A.C. mains receiver is
improved by connect-
ing a by-pass conden-
ser between the metal-
lic coating of the H.F.
valve and the metal
chassis. We are
asked to say if there
is any harm in retain-
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ing this condenser as
a permanent part of

/m\ 1 ——lllll

)

(b)

the set, and also to
explain why it exerts
so beneficial an influ-
ence.

In effect, a by-pass condenser connected
in the manner described is in parallel with
the condenser which is commonly connected
across the bias resistor in the cathode lead.
It would seem f{fairly certain that in our
correspondent’s set this latter condenser is
defective. It probably has an internal dis-

Fig.

z.---It is possible that bias voltage may be disturbed when
applying an experimental short-circuit.

tween applying short-circuits at X or Y is
that in the latter position the resistance of
the grid circuit load (in this case the trans-
former secondary) is placed in parallel with
the bias resistance, and so the operating
conditions of the valve may be affected to
some slight extent
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H.T. from the L.T. Battery

By Dr. F.

NOACK

1 T must have occurred to many that a simple form of H.T.
generator might be devised by applying the principle of charging

a bank of condensers in parallel

and then discharging the condensers in series.

from a source of low voltage,
According to a

Berlin correspondent this idea has now been put into practical
form in Germany.

T has always been thought that the

transformation of a direct cuarrent

potential to a higher or lower poten-

tial is an impossible feat.  Such a
transformation cannot, of course, be
accomplished by the usual A.C. trans-
former, since this works on the principle
of electro-magnetic induction, which only
applies when the primary current varies in
strength, or in strength and direction.
Whenever, for example, it has been neces-
sary to convert direct current to a higher
voltage, a roundabout method has been
employed, such as the use of a rotary
converter, or of a vibrating contact
breaker in conjunction with an induc-

so on. Theoretically, this plan is very
attractive ; in practice, of course, the diffi-
culty is to carry out this series-parallel

switching in a satisfactory and sufficiently

rapid manner, and it is this difficulty
which has hitherto prevented the commer-
cial use of the principle. Recently, how-
ever, a German concern, the Firma Jahre,
of Berlin, seems to have overcome the
difficulty and to have produced ‘‘ the first
practical direct-current transformer.”

It is obvious that when any current is
taken from such an arrangement the out-
put voltage is bound to fall. If the trans-
former is to work with good efficiency, it
must therefore be kept well supplied with
fresh charges. This

QO LT.INPUT O

is done by arranging
for the condensers fo
be charged at smail
intervals of time—

say, 50 limes a
second. Energy is,

of course, consumed
in driving the neces-
sary switching

as will be seen later—
this can be kept to

quite a small
amount.
It might De

thought that the
switching processes,
at the high voltages

OH.T.OUTPUTO

used, would present
great difficulties ; but

Fig. 1.—Series-parallel condenser bank, with switching actuated

by a vibratory mechanism,

tion coil having a suitable step-up ratio.

But there is another and more direct
way of carrying out D.C. transformation
which has been known for a long time,
and has actually been put into practice in
the laboratory. The principle is simple
—a bank of condensers is charged in
parallel and discharged in series. If two
equal condensers are connected in parallel
and charged with a 1oo-volt supply, each
one takes up a potential of 100 volts.
Then if the two charged condensers are
connected in series (with the right
polarity, of course) the two potentials are
additive and the voltage across the two i3
200 volts; a combination of two con-
densers used in this way thus acts as a
““transformer ’’ with a ratio of 1:2, and

this is not the casc.
In the circuit em-
ployed the only
potential across the
switch contacts is the difference between
the charging voltage and the voltage to
which the condensers fall owing to the
loss of secondary current. This difference
can be kept quite small if the switching
frequency and the capacities of the con-
densers are properly chosen. The result
is that there is practically no sparking at

-the switch contacts, so that these have

a very long life. The values of the
capacities and the frequency are so
chosen that the switching device works
in resonance, and the driving current for
a transformer capable of giving a no-load
voltage of 10,000 volts amounts only to
some 7.5 milliamperes.

Figs. 1 and 2 illustrate two methods of
connection. Fig. I represents the circuit

arrangements, but—
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Successful D.C. Transformer
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Fig. 2.—A D.C. transformer with voltage
doubling at each stage.

of an apparatus suitable especially where
rather large currents at high voltage are
required. Here C1 is what is called the
‘““input 7’ condenser, Cz the ‘‘ output”’
condenser, and C the ‘‘charging’’ con-
densers, while the various switches,
worked simultaneously by the long
vibrator-driven arm, are denoted by S. In
this arrangement all the condensers C are
of equal capacity, which must be large
enough for the required output current to
drop the ‘‘charge’’ potential only by a
permissible amount.

Fig. 2 shows a different method of con-
nection which is more economical than
that of Fig. 1 both in the number of
switches and the number of condensers.
For instance, the actual arrangement
shown in Fig. 2 gives a transformation
ratio of 1:32, and has only ten switches,
whereas if the circuit of Fig. 1 were used
to give the same ratio, 64 switches would
be needed, since 32 ‘‘ charging ”’ conden-
sers would be required .and each demands
two switches. This economy is due to the
fact that in Fig. 2 each ‘‘stage’’ is a volt-
age doubler, and the various stages are,
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A Successful D.C. Transformer—

as it were, in series, each working on the
voltage supplied by the preceding stage.
Thus at the end of stage 1 the original
voltage is doubled, at the end of stage 2
it is quadrupled, and so on, 'so that after

Wireless
World

only five stages the original voltage is
multiplied by 32.  This process can be
traced out on the diagram ;-here C1 and
Cz are again the ““input "’ and ‘‘ output ”’
condensers, C the ‘“charging’’ and Ca the
‘“ discharging ™’ condensers.

Letters to the Editor

The Editor does not hold himself responsible for the opinions of
his correspondents

Transients

THE letter by Mr. H. K. Robin in The

Wireless World of May 4th is very in-
teresting, as it again focuses attention on
two accepted theories which are mutually
contradictory.

In paragraph 10 he refers to the gencrally
accepted dictum that the human ear is un-
able to detect any change in the phase of
one or more of the components of a com-
posite sound consisting of a group of har-
monics. This leads to rather disconcerting
conclusions from the point of view of the
*“ transient *’ theory, as may readily be seen.

Consider the waveform indicated in Fig.
1 (a). This exhibits in a most marked degree
the steep wave-front which is supposed to be
so necessary for perfect reproduction and so
difficult to obtain in practice, and should
strike the ear in an unmistakable manner.

The more mathematical of your readers
will know that this wave form can be re-
solved into a series of sine form harmonics
having definite magnitudes and phases.
They will also know that, without interfer-
ing with any of the magnitudes but only by
a suitable choice of the respective phases,
this rectangular form may be altered to re-
semble very closely the triangular form
shown in Fig. 1 (b).

This second form possesses nothing re-
motely resembling a transient, and might be
expected to sound like a hum, yet il the
‘““insensitivity to phase displacement
theory is correct, both should sound exactly
alike.

(a)

VANEYA VAN
VERVARVERN

Fig. 1.

In 1927 and 1929 Dr. McLachlan contri-
buted a series of articles illustrated by photo-
graphs of oscillograph records of transients
before and after passage through an ampli-
fier, but, apart from this example, all comi-
ponent manufacturers who publish such
photographs are content to start with a pure
sine wave and show that it is delivered
reasonably free from distortion. It might.
and probably would be that if a composite
form were tried it would be unrecognisable in
shape after passing through an amplifier of

average goodness owing to phase shift of the
harmonics, although the output from the
speaker is still to the ear reasonably like the
original.

Unfortunately, this still leaves un-
answered the question whether the shape of
the wavefront means anything or not, and
a lot of careful experimenting will probably

JUNE 1st, 1934.

system for the reproduction of sound, must
show undesirable conditions.. Although-the
human ear may take no notice of “‘ phase-
shift’" in a periodic sound, these same con-
ditions must surely modify the effect of
‘“transients '’ on the ear,

In general, I think for good reproduction
the greatest possible over-all linear response
should be sought after, with due regard to
‘“ phase-shift.””  In this respect all ‘‘side-
band cutting '’ should be avoided.

However, in quest of '‘ purity "’ it is use-
less to exceed in the receiver the ‘‘good-
ness '’ of the transmitting station.

M. J. McBRIDE. °

Parkstone, Dorset.

The ¢ Microphone Orchestra’’

IN The Wireless World of March 16th,

1934, there appeared under the title
‘“A Real Wireless Orchestra’ a description
of new wind instruments invented by M.
Ernest Sarnette, of the Paris Ecole
Supérieure de Musique. The principal new

RADIO AND PHILATELY. The stamp-collector who includes a radio section in his album
will be interested in these new Russian issues, each of which has a wireless motif. The
slightly antique loud speaker on the right blends happily with its surroundings.

be required before a satisfactory answer can

be found as to which, if either, theory is

correct. F. J. A. POUND.
Barrow-in-Furness, Lancs.

OUR correspondent, Mr. Robin, has gone

a little ** off the rails *> about the mean-

ing of the word transient. Transient, both

from what I believe to be its Latin deriva-

tion and from its English use, means passing

away (in its electrical sense, an effect which
dies away).

When any of the constants of an electric
circuit are changed—whether we are think-
ing of A.C. or C.C.—a transient effect (or,
for short, a ‘“ transient ”’) occurs, which dies
away, and (in effect) after a time new steady
conditions are attained. I say ‘“‘in effect’”
because a ‘‘ transient”’ never completely dics
away, but after a given time—according to
the constants of the circuit—it can be
assumed to be non-existent. Thus, a
““transient”’ (in A.C. or acoustics) is not
‘“ periodic,”’ and cannot be completely repre-
sented by a Fourier series.

In speech only the vowel sounds are
periodic, and in music many effects—such as
those of percussion instruments—are transi-
ent. Any complete analysis of transient
effects is often impracticable, and at the best
could only apply to one given set of con-
ditions.

Any amplitude or phase distortion of the
harmonic and fundamental components of a
periodic function in transmission, over a

instruments are: (i) A microphone tuba, the
compass of which extends far above the
usual for its protolype. (il) A contra bass
clarinet designed to replace the ‘cellos or
double basses.  (ili) A new valve trombone
with six pistons.

The inventor claims that with the aid ot
his new instruments it is possible to obtain,
when recording on film, a better result with
fourteen plavers than with a symphony
orchestra of fifty musicians. He says:—

“I believe 1n creating a new type of
orchestra for wireless performance.

It is my feeling that the classic symphony
orchestra has its place on the concert plat-
form, but not before the microphone.”

M. Sarnette’s views on the violin must
also be quoted. He regards it simply as
a solo instrument. ‘“A large number ot
violins produce a timbre which can be re-
placed easily and inexpensively. particu-
larly in the case of the microphone
orchestra.”’

Such views must not be allowed to go
unchallenged.  Would that Berlioz was
alive to pour the flood of his wrath upon
them! I leave it for other pens than mine
to dispute what M. Sarnette says about the
violin. Suffice it for me to state that the
exquisite timbre of a large body of strings,

Correspondence which should be as brief as
possible, should be addressed to the Editor,
“The Wireless World,”” Dorset House,
Stamford Street, S.E.1, and must be accom-
panied by the writer’s name and address.
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the feeling of bow-hairs pulling on gut, the
veiled, mysterious quality of the mute are
about the hardest sounds in the orchestra
to reproduce naturally on a loud speaker.
An approximate effect can be obtained only
by means of the most expensive and care-
fully designed apparatus. But does that
constitute a reason to give up the attempt
to reproduce such subtle things?

The employment of these new instru-
ments of (according to their inventor) ‘‘a
new colour’”” would lead to the most
terrible misrepresentations of a master’s
works. Changes of colour, unintended
cffects, uncalculated results produced on so
unprecedented a scale would assuredly make
Berlioz turn in his grave!  For it was
Berlioz who rightly called playing on the
horn open notes iatentionally written as
closed, ‘“a dangerous abuse.”’

It may be that M. Ernest Sarnette’s
instruments when reproduced by inferiot
wireless sets and talking film apparatus do
give a fair imitation of the many classic
instruments they displace. But is that the
way to tackle the problem of poor repro-
duction? Rather, should not every effort
be made to so improve the reproduction ot
all loud-speakers that even the uninstructed
listener could have no hesitation in saying
whether one contra bass clarinet or ten
‘cellos were in use? It is as if the B.B.C.
said to themselves, ‘“ We know the vast
majority of wircless sets cannot reproduce
notes below 100 or above 3,000 cycles per
second, therefore why should we endeavour
to transmit frequencies outside this range? ™’
It is largely due to the inability of poor
receiving apparatus to respond to all the
wide range of complex vibrations produced
by, sav, ten ’cellos that they do not sound
like ’cellos on the loud speaker. Along
comes M. Sarnette, and by blowing through
one new contra bass clarinet in front of the
microphone produces in the great majority
of loud-speakers a sound indistinguishable
from ten ’cellos playing in unison!  Note
that this new instrument will only sound
like ten ‘cellos when reproduced by average
(poor) apparatus.

May I express the hope that if the time
ever comes when ‘“‘real wireless orches-
tras”’ are employed in all its studio broad-
casts the B.B.C. will not cease its public
concert giving, il only for the reason that
those of us who have really good receivers
may not be denied the occasional joy of
hearing a large orchestra with a full com-
plement of strings.

Ballymoney, PATRIC STEVENSON.

Co. Antrim.

Service Engineers
AS one whose daily bread is earned by
straightening up the sorrowful efforts of
many so-called service engineers in a manu-
{acturer’s service department, may I endorse
“F. C. L.'s” opinions of the above-men-
tioned gentlemen in The Wireless World,
February 23rd.

As one survevs the blackened wreckage of
what ouce was a nice bright five-valve chas-
sis before a worthy service engineer tried to
fit, say, a new mains transformer, one won-
ders if a sooty crowbar was used as a sub-
stitute for a soldering-iron. We¢ know that
service engineers such as Mr. Watting de-
scribes himself to be in The Wireless World
March 16th issue do exist, but unfortun-
ately they are all too few and far between.

Indeed, what small retail business can sup-
port a full-blown, full-time service engineer
in these days of keen competition, smaller

Wireless -
Worlid

profits, and low-price sets? Instead, the
poor underpaid fellows may have to do
everything, from pacifying harassed cus-
tomers to delivering accumulators, or per-
haps even canvassing.  The state of their
nerves after all this may afford them some
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excuse for sending us other makers faulty
components and addressing us c/o some
other manufacturer’s works, which docs
often happen.
So what’s to do about it?
“COLEITE.”

More Howlers

Gems from the Programme Lists
By R. RAVEN-HART

UR correspondent sends another selection .of misprints
and mistranslations in the foreign programme Ilists,
with annotations of his own.

HEN my last collection of howlers

appeared, the French paper that had

contributed most of them got quite
annoyed.  Just to prove that there is no
partisanship, let us start with a gem from
a British paper. It is a misprint, the an-
nouncement of a ‘‘ Gregorian Chanty ’’ re-
layed from a monastery—can’t you see the
Abbot with his mitre and his fiddle squat-
ting on the capstan-head while the monks
tramp around?

But I sympathise with editors. What are
they to do? If
they try to trans-
Tate the titles, we
get things like
“Doux ceeurs
d’hier”” (ves, they
meant ‘ Sweet-
hearts’), and
‘“Mon chapeau sur
le coin de ma
téte,” which
sounds very
““square-headed 5
“Dunc  dans ia
forét” (that
“Down’”” is a nuis-
ance—I live in hopes ot finding it some day
translated as ““duvet ).

H, on the other hand, they
merely reprint the titles, the un-
{familiar words worry the tvpe-
setter, and we get versions like :
“Dazy bones,”” ‘“Learn to
groon,”” ““ Rook a bye moon,”
““Who's afraid of the big bad
solf? 77 (which also figures as
“kolf "), ““ A call at the wood-
packers,”” ““ The Teisha,”” A
cuckoo in the next,” ““ Mcet me
to tinght in the cow-shed”’
(how dces one tinght, anyway?),
*“The Policeman S. Holiday "’ (one is glad
to learn his name at last), *“ Noisy Fellons
(George, tell those burglars not to make so
much noise or they’'ll wake the baby),
‘“Song a little dity in the morning’’ (we
sympathise—one so often feels dity oneself
early on), ‘“Wake up chill, un wake up "’
(a similar theme, perhaps with a wet sponge
in it), “ Yellow doz blues’ (mass-produc-
tion—so many blues sound as if they were
turned out that way), ‘“Pump and circum-
stance ’ (yes, I suppose that had to happen
sooner or later), ‘‘Young and hcathy,”
““One tiny tar”’ (poor little cabin-boy), ““In
cat remember,”” ‘““Brac and burnside’’
(Bric-a-brac?), “How dew is’’ or '‘How
dev is,”” ‘“ Tutterflies in the rain’’ (or the
curate who forgot his umbrella), “* Yoking ™’
(pastorale), ‘‘Sweetheart adrling’ (which
sounds like a useful new endearment),
‘“Seven years with the wrony woman’’

“Gregorian Chanty,"”’
relayed from a
Ménastery.

»

“Pump and
circumstance.’’

(which doesn’t), ‘‘Dream Faces upon
William Hutchison’s "’ (give the poor man
air, can’t you!), ‘* Water Wagteril,”” *‘ The
Monn song,”” ‘“Bale Goom, a Yorkshire
patrol,”” “‘ Pettin in the Parle’’ (a nice com-
promise between ‘' park ’’ and ‘‘ parlour ),
““On love’” (in five hundred and sixteen
volumes), ‘1 don’t no why '’ (nor no how
ncither),

Semi-translations give some good efforts:
““Les perles de Tu Boca,”’ for instance, as
if it were a place (there s a ‘“ Boca’” in
Buenos Aires, but hardly the place one
would seek for pearls); or ‘‘Suite pour le
royal firework’ ; or the polyglot ‘‘ Boris
Godounov: Je suffoque!  Su Bojardi, in
cominciam, It is a pity Prince Shuisky is
absent, Farewell my son,”” which suggests
Covent Garden with each star singing in his
or her own language.

LEven in French, misprints are not impos-
sible—'‘ Le rang des vaches,”” for instance,
or “‘Le Tourbador,”” which scems to have
something to do with turf-cutting. And
there can even be something wrong with
perfectly correct translations, as ‘Il y a un
chez soi 4 Wyoming,” or with perfectly
correct titles, as ** Soyez étreints, millions! ”’
which inevitably suggests to the Frenchman
of to-day the Lottery rather than the Ninth
Symphony.

And did Mendelssohn write
‘“Une photographie de vous’'?
and s ‘“Pum munud hogyn
drsg’’ Welsh?—and what is
Handel’s ‘‘ Origine du dessin ’’?

But I think my preferences go
to ‘‘ Les pirates de Byzance,’” a
new Sullivan opera; ‘‘Orphee
aux en-connu Le concoh—
(aLcmfcmfcmfhemfhyp fers,”
which looks Ilike Hindemith
(note the rhythmic “‘cmf”
motif with the atonal ‘" h’’ breaking in);
““Oh dry those dears’’ (ad blow thad dose
ad the sabe dibe); '

“The invisible .
Eagle”” (?N.R.A));
““ Nights of Flag-
rance’’ (yes . . .
yes); ‘1 fcel like
a motherless Cole-
ridge - Taylor’” -
‘“ Grazly people,”
which has supplied

the adjective I
have needed for
years; ‘' The Star

strips  for ever’’
(ves, one does get
tired of those lingerie films); and, from the
Valkyrie, the song ‘ Siegmoun suis-je et
valse de mon pere,”” Wagner collaborating
with Offenbach.
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New Apparatus Reviewed

Latest Products of the Manufacturers

MAGNUM LUCERNE COIL AND
MULTI-CONTACT SWITCH

THE Magnum Loose Coupled Lucerne
Coil has a separate aerial winding
loosely coupled to the grid coil and a tap-
ping is provided for short-circuiting the
long-wave portion as in the case of the grid
coil. There is also a reaction winding
located in the space between the two sec-
tions of the grid coil, and this serves for
both the medium and the long waves.

In a typical detector circuit, using a
0.0005 mid. tuning condenser and one of
0.0003 mfd. for reaction control, this coil
tuned from zoo to 610 metres and gio to
2,150 metres respectively on the two wave-
bands with an aerial of normal size.

Owing to the loose coupling very good
selectivity is obtained for a single tuned
circuit, the efficiency is quite high, and on
the whole it is a most satisfactory coil at
the price, namely 4s.

Wavechange is effected by a single three-
point switch which is a separate item not
included with the coil, so it can be mounted
on the panel in the most convenient posi-
tion.

The Multi-Contact switch consists of
several pairs of phosphor-bronze springs
tipped with gold-silver contacts and

assembled on a strip of bakelite which forms
one side of a rectangular frame, the other
three sides being metal. These springs are
arranged to have a low capacity and a self-
cleaning action. Switches with up to nine
pairs of contacts are available as standard,
and as the contacts are closed by a series
of cams on an insulated spindle several
switch combinations are possible in one
assembly. -

There is a definite stop for each position
and switches with from two to five positions
are made. The overall size is 1}in.X
1¢in., but the length varies with the num-
ber of contacts; one with nine pairs, for
example, as illustrated, measures 4%in. long

New Magnum Lucerne dual-range coi with
loose coupled aerial winding and multi-
contact switch.

and costs 6s. 6d.; with five pairs the price
is 5s. 6d., and with six or seven pairs 6s.
A mains on-off switch can be included for
15. 6d. extra. The makers are Burne-Jones
and Co., Ltd., 296, Borough High Street,
London, S.E.1.

BELLING.LEE SPARES KIT
A USEFUL assortment of plugs, fuses,
spade-end connectors and pilot lamps
gan now be obtained from Belling & Lee,

Ltd., Cambridge Arterial Road, Enfield,
Middlesex, neatly arranged in a tin box of a
size that can be carried conveniently in the
pocket, and the price is 10s. 6d.

It should prove exceedingly useful to the
amateur experimenter, and particularly to
the service engineer, for it often happens
that a spare fuse, a plug, or any one of the
many items in this kit would provide the
required replacement on the spot and obvi-
ate delay in obtaining the replacement part
from other sources.

In all there are thirty-two items, thirteen
of which are fuses of one kind or another
ranging from 150 mA. to 3-amp. types.
There are fifteen assorted plugs and two
pilot lamps, one a 6- and the other a 4-volt.

In order that the kit shall always be able
to meet all emergencies, each item as it is

A useful spare parts kit containing an
assortment of Belling-Lee specialities,

expended should immediately be replaced,
for all the items are obtainable separately
from the makers.

FERRANTI DRY ELECTROLYTIC
CONDENSERS -

HE new high-voltage Ferranti elec-

trolytic condensers are made in two
styles ; one is housed in the familiar tubular
aluminium case, while the other pattern is
assembled in a rectangular impregnated
cardboard container.

Following the customary practice the case
of the tubular style is the negative electrode
and the positive connection is brought out
through the centre of an ebonite bush in
the base, which being threaded on the out-
side serves also to take the large securing
nut. A washer made of bakelised material
is supplied for insulating the metal case
from the chassis if required.

This style is made in 6 and 8 mfds. sizes;
the normal working voltage is 470, but they
will handle peak potentials up to 500 volts
for short periods. With the specimens
tested the leakage current varied between
0.25 mA. and 2.5 mA., with different con-
densers ; the majority, however, passed less
than one milliamp. at 470 volts, and it is
quite likely that left in circuit for a longer
period than our tests occupied those speci-
mens passing the higher current would, in
time, have settled down to about the same
order of leakage as the others.

Wiveless World, June 15f, 1934.

Ferranti tubular and impregnated cardboard-
cased dry electrolytic condensers.

Prices of the tubular pattern are 4s. od.
for 6 mfds., type CEj51, and 5s. for 8 mfds.,
type CE5..

The cardboard-cased model consists of
two separate 8-mfd. condensers, the ele-
ments being similar to those of the tubular
pattern. The working voltage is, therefore,
the same, and we found the leakage current
to be of the order of 0.3 mA. for each con-
denser.  Two specimens were tested, and
this figure held good for the four condensecs
comprising the two units.

This model is listed as the type CE1oo,
and the price is 6s. 6d. A baseboard fixing
clip is included, as shown in the illustration.
Each unit has four wires, two red and two
black ; these are the positive and the nega-
tive respectively of each separate condenser,
and it is essential that they be connected in
the right polarity, this applies also to the
tubular pattern.

The makers are Ferranti, Ltd., Hollin-
wood, Lancashire.

NEW KABI POTENTIOMETER

A NEW Kabi wire-wound potentiometer,
in which the resistance element is en-
closed in a moulded balkelite shell containerd
within a metal case, has been placed on the
market by F. W. Lechner & Co., 61, Spencer
Street, Clerkenwell, London, E.C.1. It is
rated to handle three watts, and is made in
all the usual sizes up to 50,000 ohms. The
moving arm is completely insulated from
the spindle, and the metal case and contact
is made with it via a spiral spring.

Two specimens, each of 10,000 ohms,
were tested ; one had a uniform resistance
element and the other a graded track. Their
measured resistances were 10,100 and 9,560
ohms respectively, and both were quite
silent in operation.

A $-in. hole is needed to clear the fixing
bush which will
take panels up to
2in. thick.

The only criti-
c1sim we
have to
make is

New Kabi
wire-wound
potentio-
meter.

that the spindle could, with advantage, be a
little lenger, as the in. extension does not
allow much latitude in the mode of fixing
and assembly on modern chassis-type sets.
A minimum length of §in. would be more
convenient.

The price of these potentiometers is 6s.
each for either pattern, and they are avail-
able with a built-in mains switch at 2s. extra,
They are rated to handle three watts
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EDITORIAL' COMMENT

The Question of Quality
Does the Public Really Care ?

N last week’s issue we raised
some points in connection with
quality of reproduction and de-
plored the attitude of the B.B.C.

of apparently accepting that a com-
promise was justified and that the
transmission of a frequency scale
would be unfair because it would
reveal the limitations of receivers.

We are distressed to find, from
correspondence we have received, that
there seems to be an all too complacent
attitude towards this question of
quality, suggesting that wireless is
already being accepted as ‘‘ wireless,”
as if better quality than is generally
available at the present time is neither
expected nor required. Even musi-
cians who recognise the limitations of
most sets of to-day seem to think that
the imagination can supply the de-
ficiencies and that “ considering it is
wireless, reception is really very good.”

A Commercial Opinion

One set manufacturer tells us that
receivers which are really faithful in
reproduction are not in general demand,
but that the public prefers “ mellow ”
reproduction, and receivers having a
good high note response have had to
be modified deliberately in order to
remove top. At the transmission end,
too, we find that it is the practice of
the B.B.C. to avoid putting over
sounds which depend upon a high note
response for proper reproduction. In
such circumstances it is difficult to
see what can 'be done to raise the
standard of receiver performance. It
can probably only be achieved by
educating the public to an appreciation
of the limitations of their present re-
ception and making it possible for them
to have a new standard of comparison.

Readers of The Wircless World may
be expected to recognise the importance
of quality and to do all they can te
encourage a high standard, but if the
B.B.C. and the manufacturers have
both satisfied themselves that high
quality of reproduction is not wanted,
it is going to be an uphill struggle to
make any headway towards creating
a public demand for a better per-
formance.

Car Radio

Why Copy America ?

HEN  America introduced
car radio, every manufac-
turer adopted the arrange-

ment of installing the set in such a way
that it was a permanent fixture,
deriving its supply from the electrical
equipment of the car and, as matters
stand at present, it looks as if car radio
will develop along the same lines in
this country.

But why, we may ask, should we
accept an American idea as necessarily
the best and incapable of improve-
ment ? There are many occasions
when, by attaching a wireless set
permanently to the car we are deprived
of its use when most wanted. A
development along the lines of the
very small portable sets might well
offer a more satisfactory solution in
this country.

Suppressors would require to be fitted
to the car and it would also be advisable
to instal an aerial as the use of a
frame would be undesirable on account
of directive properties. Charging the
accumulator of the wireless set from
the electrical equipment of the car
would be a simple matter.

There seems to be very little justifica-
tion for confining to the car itself a set
which might otherwise be welcome in
the week-end cottage or elscwhere
when the car is not in use.



388

Wireless World, June 8th, 1934.

The Battery Single-Span

ecelver

€

) §

w3

(Concluded from page 373 of last week’s issue)

By W. T. COCKING

Adjusting and Operating the New Set

HE theoretical considerations underlying the design of the first battery operated recerver
employing single-span tuning were discussed in last week’s issue, together with the

construction of the wvarious coils employed.

The present article deals with the receiver

itself, and fully describes the initial adjustments which are needed to obtain the correct
performance, while some notes are also given on the performance to be expected from the set.

ONSTRUCTIONAL details of the
coils and the assembly of the I.F.
transformers appeared in last
week’s issue of The Wireless
World. The osciliator assembly consists of
the coil L3, the condensers C3, C4 and
Cs, the grid leak R4, with the screening
can, .dial and mounting bracket. The
tuning condenser C4 forms the basis of the

assembly, and the coil L3 is fastened to.

its frame by two bolts, the condenser C3
and grid leak R4 being carried by the
wiring, The padding condenser C5 is
mounted on the screen base by two small
brackets. The base is then placed over
the one-hole fixing bush of C4, the bracket
supplied with the dial is placed over the
same bush from the outside, and the nut
run on and tightened up. The internal
connections of this tuning unit should
next be made, and it can then be mounted
on the chassis by means of the bracket,
which also acts as the dial fixing.

The rest of the construction is straight-
forward and should be clear from the draw-
ings which accompany this article. Care
should be taken in the connections to the

switches and to the inter-unit cable, for
these are a little unusual, as ‘one switch
breaks the filament circuits of the early
valves on gramophone and the inter-unit
connections are arranged to permit the on-
off switch to control the valve in the out-
put unit.

The Q.P.21 output valve requires an
anode-to-anode load impedance of about
24,000 ohms, and the output transformer
must be of the quiescent push-pull type.
If the specified speaker be employed the
correct ratio will be secured by inserting
the wander-plug on the speaker into the
socket marked “6.”

“ Adjusting the Receiver

When setting up the receiver for the first
time, remove the screening cans from the
LF. transformers and set each trimming
condenser at maximum capacity ; that is,
with its vanes fully enmeshed. Then
make a pencil mark on the underside of
the baseboard at the setting of each pointer
on the knobs controlling these condensers.
Now take the pencil mark as 180° on an

imaginary scale, and set C17 at 130°, C15
at 150°, Cg at 160°, and C8 at 120°; a
rough division by eye is accurate enough.
The coil screens should now be replaced
and Cj fully screwed home, and then un-
screwed one complete turn.

The batteries can now be connected up,
and the currents and voltages checked
over to make sure that they are reasonably
in accordance with the figures which ac-
company this article. It should now prove
possible to tune in a station, and roughly
adjust each L.F. trimmer for maximum
signal strength. 'Several stations should
then be obtainable and the accurate ad-
justment of the circuits can be proceeded
with.

Owing to the action of A.V.C. in smooth-
ing out changes in volume, it is difficult to
set the trimmers accurately by ear except
on a very weak station. It is advisable,
therefore, to use a milliammeter as a
voiume indicator while trimming, and it
should be connected in series with R6. The
current indicated by the meter will vary
with the signal strength, and will fall for
an increase in strength. Maximum signal
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strength, therefore, corresponds te mini-
mum current reading of the meter.

For the precise adjustment of the trim-
ming, reaction should be advanced until
the set is nearly, but not quite, oscillating,
and a medium strength station tuned in.
Then adjust C17 carefully for maximum
signal strength, and follow with C15. As
these circuits come into tune the set will
probably start oscillating, in which case
reaction should be slacked off a little. C8
must next be adjusted, again for maximum
signal strength. It may happen, however,
that with critical reaction there is no very
definite optimum setting for this trimmer,
but a point can be found on either side of
which the set goes into oscillation. This
point of non-oscillation is then the opti-
mum setting. No adjustment to Cq is
usually necessary at this stage, since the
selectivity of this circuit is higher than
that of any other, with the result that the
others will be lined up to it. It will
only be necessary to adjust this condenser
it it be found that the circuits as a whole
have been adjusted to the wrong fre-
quency. .

The only other adjustment is to the pad-

Wireless
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and the dial settings should correspond

roughly with the calibration of Fig. 1.
Should the intermediate frequency be too

A view of the output unit, containing the
output valve and its input transformer.

high, however, the. discrepancies in the
dial settings will become greater and
greater as the wavelength goes down, until
a 200-metres station tunes in at much too

359

Although it takes some time to describe,
the adjustments are by no means difficult,
and are much easier to perform than those
of the conventional superheterodyne. The
correct dial settings and tuning range will
only be obtained if the L.F. circuits are
all lined up to the right frequency, but a
very wide latitude is permissible without
affecting the sensitivity, selectivity or
quality of reproduction.

On test the receiver functioned admir-
ably, and proved capable of an exception-
ally good performance, being inferior to a
mains set only in regard to the power out-
put and quality of reproduction. It must
not be thought, however, that the output
and quality are in any way unsatisfactory,
for they are not. They are the equal of
many good mains sets, and excel those
of most battery receivers.

The sensitivity is adequate for most pur-
poscs, and when used with an aerial of
average efficiency the set can be relied
upon to give good reception of -all the
stronger Continental transmitters and of
many of the weaker. The selectivity is
also adequate for such reception, and the
feature of variable selectivity makes it

_possible to use the receiver in as unselec-

An underneath visw of the receiver chassis, showing the wiring ani layout of ccmponents.

ding condenser Cs5. This governs the
tuning range. The tuning dial should be
set at maximum and Cj5 adjusted so that
a babel of Morse transmissions just
appears at this setting. The set is then
tuned to rather more than 2,000 metres.
If the I.F. circuits have been adjusted to
the correct frequency all is now in order,

high a setting. The efficiency of the set
is not affected by such mis-adjustment of
the circuits, but the dial settings are all
more cramped than they need be. The L.F.
trimming condensers, therefore, should all
have their settings increased somewhat and
be re-aligned at this lower frequency; Cs
must then be re-adjusted as before.

tive a condition as interference will permit,
and thus always to obtain the best quality
of reproduction consonant with the pre-
vailing conditions. Since this variable
selectivity is obtained through the com-
bination of reaction and A.V.C., the
apparent selectivity- of the set is much
lower than the true selectivity. This is
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PRACTICAL WIRING DIAGRAM OF THE RECEIVER
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Full details of the construction and wiring of the receiver unit are given in these drawings.
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particularly noticeable in the case of the
local station.

Even with reaction just short of the
oscillating point the spread of a local
station seems very wide in daylight, and
will perhaps be some seven channels vu
either side of its proper channel. If the
test be made after dark, however, when
the field strength of foreign stations has
increased, it will be found readily pos-
sible to receive stations up to about three
channels from the local without interfer-
ence.

The Performance

Automatic volume control functions
well, and it will be found that, except ol
weak signals, the setting of the reaction
condenser makes little difference to

A full-size blue print of the wiring diagram

is available from the Publishers, Dorsel House,

Stamjord Street, London,S.E.1. Price Is. 6d.
post free.

volume. The range of control obtained
is great enough to “make a local-distance
switch unnecessary, but there is usually
a perceptible increase of volume on the
local station. The range of the manual
volume control, which is also operative cn
gramophone, is sufficient to afford com-
plete control.

Background hiss proved negligible in
the tests, as also did second channel inter-
ference and cross-modulation, while the
whistles so often found in ordinary super-
heterodynes were conspicuous by their
absence. The quality of reproduction was
of a high order and the volume adequate
for most domestic purposes, in spite of the
output being limited to some goo milli-
watts. This is to be attributed to the high
sensitivity of the loud speaker.

Before concluding, a few remarks about
the output stage may be of interest. A

Wireless
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case.

It should not be expected, of course, that the settings will be exactly reproducible

in all cases,

two-unit construction has been adopted in
order to facilitate the use of alternative
output equipment, for many constructors
may wish to use an existing Q.P.P. or
Class ‘B’ stage. An existing Q.P.P.
output stage would probably be essentially
the same as that specified for this set, save
that two pentodes might be employed in-

RECEIVER

SPEAKER
PLUG SOCKET PLUG SOCKET

—’1“—2%

The wiring diagram of the output unit;

the resistance Ri1g is for the purpose of

preventing parasxtxc oscillation.

stead of the double pentode. Little in the
way of alteration will usually be neces-
sary, and it should suffice to retain the
normal arrangement of the equipment and
to connect the primary of the Q.P.P.
transformer in the anode circuit of the last
valve in the receiver.

Alternative Output Equipment

With a Class ‘“B ’’ valve, however, a
driver is also needed. = Much depends
upon the particular apparatus used, but
it will usually suffice to employ resistance
coupling between the T.D.D.2 and the
driver valve. Where a low resistance driver
valve is used, however, and particularly
when the driver transformer has a step-
down ratio, transformer coupling to the
driver valve may become advisable.

It is intended that the apparatus be
operated from a 150 volts H.T. supply,
which may be either dry batteries or H.T.
accumulators, but it can be used with a
lower voltage. Both sensitivity and power
output will suffer, of course, unless the
initial grid bias be reduced, and the cur-
rent consumption is then likely to be in-
creased above that with a 150 volts
supply. In the long run, the use of an
H.T. supply lower than 150 volts is likely
to be more expensive if efforts arc made

A specimen receiver built to the specification
described in this article is available for in-
spection by readers at 116, Fleet Street, E.C.4.

S
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to keep the sensitivity and quality unim--

paired.

No attempt should be made to operate
the set with an H.T. eliminator unless
the use of a quiescent output stage is

Wireless
World

better to build a completely mains-
operated Single-Span receiver, and a
model for A.C. mains has already been
described.! It is intended to describe one
for D.C. mains at an early date.

L The Wireless World, April 13th, 20th and

abandoned. If mains are available, it is  27th, 1934.
VOLTAGES AND CURRENTS.

Valve. Anode Volts. Screen Volts. Grid Bias. | Anode Current. | Screen Current.
F.C. VHT2— : mA. mA.

Tetrode .. 140 64 0 1.0 1.95

Oscillator .. 110 —_ —_— 1.55 —
Buffer 220P/A 50* (67.5) — ~—1.6 1.55 —
Ist ILF. 220VS .. 145 64 0 3.22 0.8
2nd I.F. VP2 .. 145 145 —1.6 1.1 0.35
Det. TDD2 .. 140 — —5.0 1.6 —
Output Q.P.21 e 143 145 —9.95 2.75 1.05

H.T. = 145 volts.
value, true figure in brackets.

Total no-signal current = 17 mA. Total L.T. current, 1.1 amp.: * measured

Broadeasting in France

Certainty of a Boom in Radio

N interesting set of circumstances is
influencing the broadcasting situa-
tion in France at the present time.

It is only just recently that the control
of broadcasting stations in France has
been taken over by the Government.
Hitherto independent companies, for the
most part, have been responsible for such
stations as have operated, and in most
cases these have been maintained by
revenue from advertisements.

There has been little or no co-operation
between individual stations, and little
development has taken place because of
the uncertainty as to what action the
Government might take.

A FRENCH “DROITWICH.”
station of Lyons P.T.T. at Tramoyes, now under construction.
for the dozen or more high-power stations eventually comprising the ¢« Ferri¢
if completed, should give France a premier place among the broadcasting nations of Europe.

This unsettled state of affairs has natwr-
ally had its effect upon the wireless in-
dustry in France so far as the receiving
side is concerned. French firms have hesi-
tated to sink capital into an industry which
was dependent upon programmes emanat-
ing from transmitting stations whose posi-

tion as regards permanency was itself pre-
carious.

It is probably safe to say that as many
sets have been sold in France to date on
the strength of programmes available
from foreign stations as on the attractions
of the home transmitters. Although the
potential market for sets is probably
greater in France to-day than in any other
country in Western Europe, there is no
great French radio industry, and firms of
foreign origin still supply a very large pro-
portion of the sets, although most of these
sets are now built in France, because the
quota on imports makes it unprofitable fo
do otherwise.

The architect’s drawing for the new French 120-kW. regional

This design is to be the standard
'’ scheme, which,

That the next two or three years will
see an enormous boom in radio in France
seems practically certain. France can no
longer afford to watch the effect of broad-
casting in influencing public opinion and
meeting emergencies in other countries
and ignore the similar advantages which
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LAHTI

(Finland).
Geographical position : 60° 25" 38" N.; 28° 10’ E.
Approximate airline from London: 1,135 miles.

Wavelength: 1,807 m. Frequency:
Power : 40 kW.

Standard time : Eastern European (one hour ahead of

BS.T.).

Standard Daily Transmissions :
B.S.T.: 07.45 and 08.15 (Sun.) physical exercises ; 11.00

con.; 17.59 Time Signal, weather, news (frequently
in Swedish also), followed by talks, con., etc. 19.30

or 20.00 main programme.

166 kcjs

Interval signal : Musical box melody :

Announcers: Man 8nd woman.

Call: (in Finnish) Huomio! Huomio! taala suomen
yleisradio Helsinki-Lahti-Viipuri ; (in Swedish), Giv
akt! Giv akt! her Finlands rundradio Helsingfors-
Lahti-Viborg.

Closes down at approx. 21.00 with the words : Toivotan
Kaikille kuunteli joillemme nyrd yota, and Swedish
translation : Jag onskar alla vara lyssnare en god natt
(we wish all our listeners a good night).

Relays: Helsinki (Helsingfors), 3352 m. 895 kc's.
10 kW ; Viipun (Viborg), 569.3 m. 527 ke/s. 13 kW ;
Oulu (Uleaborg), 696 m. 431 kcjs. 2 kW ; Tampere
(Tammerfors), 211.3 m. 1,420 kc¢/s. 1.2 kW; Turku
(Abo), 201.1 m. 1,492 ke/s. 0.6 kW ; Pori (Bjorneborg),
400.5 m. 749 kc/s. 0.5 kW ; Pietarsaari (Jakobstad),
200 m. 1,500 kc/s. 0.25 kW.

an efficient broadcasting service would
offer France. It must be apparent to the
French Government that France must be
served through her area with an efficient
coverage of broadcasting and that the pro-
grammes must be of a character designed
to attract the masses of the population and
ensure that listening-in will become a
national habit, for until that state of affairs
comes about the value of broadcasting as
a national propaganda aid cannot be
realised. We may expect, therefore, that
in the very near future active steps will
be taken to equip France with an efficient
broadcasting service with acceptable pro-
grammes, and that a boom In receiver
sales will be created. It is likely, too.
that every encouragement will be given
to manufacturers to supply cheap
standardised sets for the masses ot the
population, as was done in Germany in
the case of the ** Volks-Empfianger.”’

It is of interest to note that another
minor factor which may influence radio de-
velopment in France is the fact that that
country now shelters a number of com-
petent radio engineers who are exiles from
Germany. Because employment in France
is not available to these individuals they
are themselves undertaking manufacture
there, and although they may be limited
in the matter of financial facilities at
present, they are well equipped as re-
gards technical knowledge and experience
gained in the very thorough schools of
German set production, especially in rela-
tion to cheap sets of just the type which
the French Government will wish to
encourage.
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Practical Aids
to Better
Reception

W HEN building a receiver from a pub-
lished design, it is worth while to
study carefully the disposition of the leads
which are connected to the “‘live” ter-
minals of the ganged tuning condenser.
If the performance of the original set is to

be duplicated, it is

Wires usually a matter of

to some importance that
Watch the disposition of these
wires should not be

altered. The leads in question are dis-

tinctly ‘“danger points’’ in almost any
receiver.

Occasionally it will be found that, in
spite of taking all reasonable precautions,
signs of undesirable interaction between
these high-potential condenser leads will
become evident. In such cases there is
little left to do but to screen the wires;
occasionally, however, it is a good plan to
enclose one or more of the condenser ter-
minals (and a certain length of the wire
connected to it) in a small metal box,
which, of course, projects from the side
of the condenser. Auxiliary screening
boxes of this type are fitted by the makers
to the terminal of the centre section of one
of the Utility ganged condensers.

HOSE who used diode detectors in the
days before special multiple valves
became available for the purpose will
doubtless find it hard to recognise many
of the present circuits as having any rela-
tionship with those originally used for this
‘ method of rectifica-
tion. An arrangement
which was in common
use at one time is
illustrated in Fig. 1
{(a) ; here the load resistance is virtually in
parallel with the tuned circuit from which
H.F. energy for rectification is derived;
short-circuiting of L.F. voltages developed
across this resistance is prevented by the
interposition of a small blocking condenser
(usually of o0.0001 mfd. or less) inserted
between the circuit and the diode anode.
Nowadays it is more usual to employ
what may be described as a ‘‘series’” cir-
cuit, as shown in Fig. 1 (b). Here the
load resistance is inserted in series with
the return lead from the tuned circuit of
the cathode or filament of the valve. Low-
frequency voltages developed across the
diode load are passed to the succeeding
L.F. amplifier through some simple form
of ‘““stopping’’ filter, such as that shown,
which consists of an H.F. choke and a pair
of small by-pass condensers.
There is no great difference between the

Diode
Differences

functioning of these two methods of con-
nection, except that the second requires
much less H.F. filtering ; it alse calls for a
fully insulated tuning condenser.

These remarks apply, of course, to
multiple diode valves, in which other elec-
trodes than the diode anode are included,
as well as to non-amplifying diodes.
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HINTS and TIPS

When trying to get more magnification
than usual, it is worth while remembering
the possibilities of neutralisation—an old
friend that stood us in good stead in the
days of three-electrode H.F. valves.
True balancing, whereby the residual
grid-anode capacity of the valve may be
accurately balanced out, is almost out of

the question with

modern screen grid
valves, but a simple

balanced form of
coupling, theoretic-
ally imperfect

though it may be,
still has its uses.

The circuit ar-

wl W] rangement in ques-

oS & °§' 5| tion is shown dia-

§'% uE 3o 5k || grammatically in Fig.

@ 3w T 3|l 2 which represents

o - ) its application to a

d tuned anode coup-

Fig. 1.—Parallel and series diode circuits : their action is similar, ling, though it may

except with regard to the need for H.F. filtering.

FTER working well for some months a
D.C. mains set was recently noticed to

be more susceptible to mains interference,
and also to suffer from hum to a much
greater extent than formerly. The trouble
was eventually traced to the detector grid

. leak,  which  had
Increasing changed in resistance
Grid Leak value to a figure
Resistance nearly three times

greater than its orig-
inal rating. Replacement of the leak pro-
vided a complete cure for the trouble.

It is worth while remembering that when
a resistor of high value misbehaves itself
the change in resistance is nearly always
in an upward direction. This effect was
particularly marked with the older type
of component, which often showed a ten-
dency towards a gradual increase in
ohmic value until at last it developed
almost an ‘‘ open circuit.”

This applies mainly to composition re-
sistances. It is not unknown for a wire-
wound resistor which has been accidentally
overloaded to decrease its value con-
siderably, generally as a result of a partial
internal short-circuit.

WHEN an attempt is made to obtain
the highest possible degree of mag-
nification from an H.F. stage a distinct
limit to one’s aspirations is usually set by
instability. The usual limit of magnifica-
tion can be passed by taking abnormal
precautions against

The Last unwanted couplings,

) but usually it is im-

Ounce possible to go very far
beyond it before the

H.F. valve breaks into uncontrollable

self-oscillation.

be employed with
any other method of
inter-valve linkage. From the diagram it
will be seen that an extra balancing wind-
ing, in inductive relation with the tuned
coupling coil, is connected back to the grid
of the valve through an adjustable con-
denser which may actually have a
capacity of some 20 mmfds., or even con-
siderably less. From one to three turns
will be ample for the balancing winding,
and it is admitted that a good deal of
patience is required in determining its
actual size, the proper relationship with
the tuned coil, and also the best setting
for the balancing condenser.

As a rule one does not aim to get per-
fect neutralisation over both wavebands
in a broadcast set, although it is possible
to position the balancing winding in such
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Fig. 2.—The addition of an ¢ anti-oscillation »’
neutralising system to an H.F. stage.

a way that it acts on both sections of the
tuned coil, and so increases the amount
of magnification obtainable with stability
on both bands.
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The Art of

C ‘
1V. Effects Due To A.V.C. Circuits

HE chief factors affecting the ganging of straight sets have
been dealt with in the preceding articles in this series, and it
only remains lo indicate some often unsuspected faults which may

occur through the use of automatic volume control.

This article

also points out some of the practical difficulties encountered in
adjusting a set fitted with A.V.C. and advocates the use of a
tuning meter.

ODERN receivers usually in-
clude some form of automatic
volume control, and a favour-
ite method of applying the bias
to the controlled stages involves the
addition of a large-capacity fixed con-
denser to the tuned circuit. An arrange-
ment commonly employed is shown in
Fig. 1, from which it will be seen that a
fixed condenser C is inserted in one tuned
circuit to permit the application of bias.
A usual value for such a condenser is

becoming a common practice, therefore, to
employ a different method of applying
grid bias with which this risk cannot occur.
This arrangement is shown in Fig. 2, and
it will be seen that the tuned circuits are
all closed, and consist only of the coils and
variable condensers. The bias is applied
to the grid of the valve through a very
high resistance R1, which is effectively in
parallel with the tuned circuit, and a small
stopping condenser C1, which may have
a capacity of from o.0001 mfd. to o.001

mfd. The grid leak

+H.T.

< =

N
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<_CT T

M
1

=

necessarily  damps
the tuned circuit to
some extent, but it is
believed to no greater
extent than the losses
in the series con-
denser of Fig. 1, and
the mis - ganging
effect is avoided.

In some circuits,
notably of the band-
pass type, the use of
a capacity similar to

_l
()
/\

( - e

'BIAS

that of Fig. 1 be-
comes necessary for
the filter coupling. In

Fig. 1.—When A.V.C. is used, the bias is often applied to the grid
of the H.F. valve through a resistance, and a condenser C is included

in the tuned circuit,

0.1 mfd., and as this is some 200 times
the maximum capacity of the variable
condenser it has a negligible effect upon
the ganging. If it were not for this it
would be necessary to include such con-
densers in series with the aerial and inter-
valve circuits of Fig. 1 also. It should
be noted, however, that should a capacity
of 0.01 mfd. be used in error, the ganging
would be appreciably affected, so that
where errors in ganging occur in receivers
of this type it is always as well to suspect
any by-pass condensers in this position.

Even the best condenser, however, is
slightly inductive, and the larger the
capacity chosen the greater is this induct-
ance likely to be. The use of a large-
capacity condenser in this position, there-
fore, may lead to difficulty in ganging,
through the mis-matching of the circuit
inductances which it introduces. It is

Fig. 3 an arrange-
ment of this nature is
shown, and as the
capacity selected for
Cr has usually a value of from 0.01 mfd.
to 0.05 mfd., it may affect the ganging.
Strictly speaking, therefore, a condenser
C2 (shown dotted) should be inserted in
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This illustration shows a typical tuning
meter fitted to a set incorporating A.V.C.

the intervalve circuit, and this condenser
should have one-half the capacity of that
in the band-pass filter. In practice, how-
ever, it is often found that the other errors
of ganging exceed those introduced by the
filter couplings, so that it is now more
often omitted than not.

The vast majority of the points which
have been raised in this section are ones
which concern chiefly the designer of a
receiver, and which do not affect in the
least the constructor. It might be thought,
therefore, that this is hardly the place to
discuss them, for these articles are intended
to deal chiefly with the practical adjust-
ments of ganging. Experience has shown,
however, that many builders modify, in-
tentionally or otherwise, their receivers,
and it is easy to see that unless care be
exercised such modifications may have un-
toward effects upon the accuracy of gang-
ing. It is felt, therefore, that these brief
notes upon the factors which affect the
ganging of a receiver may prove service-
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Fig. 2.—An alternative method of applying' A.V.C. bias is shown here which does not
necessitate the isolating condenser C1 being included in the tuned circuit.
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able to those who have constructed a set
and introduced .modifications to the
original design, or who find that, through

some defect in construction or in a com-

ponent, accurate ganging is difficult to
obtain.

Before closing this section it may be as
well to make somie reference to tuning indi-
cators. The ganging procedure has been
described as being carried out always for
maximum signal strength. Now the ear
is a very unreliable indicator of changes
in volume, and, moreover, many receivers
are now fitted with autematic volume
control, and no maximum volume point of
trimming is then detectable except on the
weakest signals. It is very much better,
therefore, to employ some form of visual
tuning indicator. This is most conveni-
ently a milliammeter.

Tuning Meters

In the case of a receiver not fitted with
A.V.C., the milliammeter is most usefully
connected in the anode circuit of the de-
tector valve. In the case of a power grid
detector, the meter would normally have
a maximum scale reading of some 10 mA.
In the absence of a signal the current will
be a maximum, and will probably be
from 4 mA. to 8 mA., according to the
design of the set. On tuning in a signal,
however, the current will fall, and the
greater the change of current the greater
the signal strength. Tuning, therefore,
should be carried out for a minimum cur-
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Fig. 4.-In an A.V.C. set some form of tuning indicator is often desirable, and it is usually
sufficient to connect a voltmeter across the cathode biasing resistance R.

must be carried out for the maximum cur-
rent indication on the meter.

The diode detector is now finding in-
creasing favour, and although this detector
also gives a change of direct current
through its load resistance with increasing
signal strength, it cannot be used to operate
a milliammeter. The current is so small that
a sensitive microammeter would be neces-
sary, and this is an instrument which few
have available. In general, however,
diode detectors are combined with an auto-

IN

+HT.

Fig. 3.-—With a band-pass filter the condenser Cx is comparatively small, so it may be necessary
to fit a compensating capacity Cz in the other circuit in order to maintain accurate ganging.

rent reading on the meter. Care should
be taken, of course, not to overload the
detector during this process, and normally
the change of current should not be
allowed to exceed some 25 per cent. of the
no-signal standing current.

The anode bend detector is not used to
any great extent now, but a tuning meter
may be fitted to it in the same way as with
a power grid detector. The meter should
be connected in the anode circuit of the
valve, and should have a maximum scale
reading of some 2 mA. In the absence of
a signal the current will be very small,
perhaps 0.1 mA., and will increase on

tuning in a station. In this case, trimming

matic volume control system, in which the
bias on the H.F. stages varies with signal
strength, being higher the greater the
strength of the signal. As a result, the
anode current of the H.F. valves falls with
increasing signal strength, and this may
be used to operate a milliammeter as a
tuning indicator. The meter should be
connected in the anode or cathode circuits
of one or more H.F. valves and trimming
carried out for minimum current reading
on the meter exactly as in the case of a
power grid detector. Unlike the latter,
however, the change of current will usually
be much greater, and the meter is corre-
spondingly easier to read.

The use of a milliammeter is not always
convenient, particularly in the case of a
commercial receiver, since it involves the
disconnection of wires for its insertion. It
Is convenient to remember, therefore, that
in an A.V.C. set it is possible to use a low-
range voltmeter connected across the bias
resistance to one or more controlled valves.
In Fig. 4 the bias resistance is shown at
R, and the bias will usually be from 1.5-3
volts, so that a meter with a full-scale
reading of some 4-6 volts would be quite
suitable. As with current, the meter read-
ing falls with increasing signal strength.

Commercial Tuning Indicators

In the case of commercial receivers,
meters are sometimes fitted as tuning indi-
cators, and it is then unnecessary to insert
an additional meter while ganging. Other
forms of tuning indicator, such as neon
tubes and miniature cathode ray tubes, are
also included in some cases, and these are
equally suitable for use as ganging indi-
cators. It should be emphasised that quite
a cheap meter can be used, and it is un-
necessary for it to. be calibrated, for trim-
ming is not carried out for any definite
current reading, but merely for maximum
or minimum current according to the par-
ticular circuit in which the meter is con-
nected. With practically all medern

A shadow tuning device in which a vane B

fitted to a type of milliammeter intercepts a

beam of light and throws a shadow on the
screen A.

receivers the trimming is for a minimum
current reading, for anode bend detection
is now rarely employed.
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- New Apparatus

Reviewed

Latest Products of

BULGIN UNIVERSAL REMOTE
CONTROL

OR their new Universal Remote Control
system A. F. Bulgin & Co., Ltd., Abbey
Road, Barking, Essex, have developed a
most ingenious relay which can be operated
either on A.C. or on D.C. One of its chief
points of interest is that it consumes current
only for the short periods necessary to move
over the relay armatures, which then remain
locked until the next impulse is sent along
from the control to change their positions.

the Manufacturers

the loud-speaker extension and for control
purposes.

The apparatus functioned perfectly on
test, the relays respond instantly the push-
buttons are pressed, and the switch con-
tacts make and break without arcing. A
flash-lamp battery of 43 volts suffices o
operate it, but with A.C. sets a small trans-
former can be used.

The relay costs 25s. and the remote-con-
trol switches 2s. each. Three-way cable is
available at 8s. 6d., and a four-way at

The diagram shows
the essentials of the de- - -~ 70—
vice, which consists of Ls_l A8
two relays, A and B,
with their armatures | | ~"""""""" == 3 B
arranged at  right- s2 AA _
angles so that one in- [\ L _____.__________ | _
terlocks with the other. MMNOS OR
Contacts C1, C2, and o A L SUPELY
the insulated bridge Fundamental circuit +
piece C3 constitute a of Bulgin Universal

p . . Remote Control c1
single-pole switch which relay 4 +
iS included in the L.T. ) OPREERlierYING C3 POWER
or in the A.C. supply POWER cu2i SUPPLY.
leads to the receiver. | 50 o-

From terminals 1, 2,
and 3 is taken a three-way cable to a special
double push-button switch, and when Sz is
pressed current flows through relay A. Its
armature AA is attracted, and, in moving
away from its stop, releases the tip of arma-
ture AB. Being under spring tension AB
then moves to the left, locks AA in position,
and at the same time takes the bridge piece
C3 over to the switch contacts C1 and Caz.
This completes the supply circuit and
switches on the set.

Now, if S1 is pressed relay B is energised,
its armature is attracted, and the switch
contacts open. Armature AA is released
and its spring brings it back to its stop, and
AB is locked in position.

Bulgin Universal Remote Control relay with
cover removed and special double push-
button switch.

Any number of remote-control switches
can be installed, but only one relay is neces-
sary. 1f an output filter is employed the
‘“earthy *’ loud speaker lead can be utilised
as the common return to terminal 2, so

enabling a four-way cable to serve both for -

10s. 6d. tor 100 feet. A small mains trans-
former for operating the relay on A.C. costs
gs. 6d.

PEAK CONNECTORS

EAK connector blocks, which are now
made by W. Andrew Bryce & Co.,
Woodfield Works, Bury, Lancashire, are
available in the six- and ten-way types only,
it having been found possible to reduce the
price of the former, and the five-way model
has accordingly been discontinued.

The six-way measures 2}in. long by 1%in.
wide by gin. high, and costs 2s. 6d., while
the ten-way is 4sin. long, the other dimen-
sions being the same as the six-way, and
its price is 3s. 6d.

MUIRHEAD SLOW-MOTION DIAL

SLOW-MOTION dial that has a smooth

and silk-like action, in addition to being
quite distinctive in appearance, will un-
doubtedly appeal to the discriminating ex-
perimenter and home constructor, and one
that in every way justifies this claim is that
made by Muirhead & Co., Ltd., Elmers End,
Beckenham, Kent. Developed originally
for laboratory apparatus, it gives that pre-
cision of control so essential where accuracy
is demanded. For modern sets of high
selectivity and for short-wave receivers a
good slow-motion drive is required, and the
Muirhead model would meet such cases
admirably.

It embodies a friction drive arranged on
the epicyclic principle and giving a reduc-
tion of fifty to one. There is not the slightest
trace of slip or backlash, and the drive runs
free and true.

The mechanism is enclosed in a moulded
bakelite case 3in. in diameter and about
1}in. deep, and the driving knob is approxi-
mately the same size as the casing.

There are two styles available, one has
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the scale engraved on the circumference of
the moulding, while the other is fitted with
a silver and lacquered brass dial 43in. in
diameter on which is engraved the scale,
which can be divided into 100 or in 180
divisions, according to requirements.

Muirhead slow-motion
dial giving a 50 to 1
reduction.

i

On the standard dials the zero is un the
left, and although this coincides with the
condenser position for maximum capacity
there is less risk of errors arising in read-
ing the actual setting with relation to a
fixed pointer than with the more orthodox
arrangement, yet, for those who prefer it,
the dials will be supplied with the scale
calibrated in the reverse direction.

In both models the scale rotates in the
same direction as the driving knob, and a
panel fitment having an. engraved line is
supplied. The dial is fixed to the spindle
by a clamp and screw, this fitting being
arranged to accommodate }in. spindles.

The price is £1 for the model with the
scale on the moulding and £1 35s. 6d. il
fitted with the larger scale.

BURGESS FLASHLIGHT SCREWDRIVER

WHEN fitting a wireless chassis in its
cabinet it sometimes happens that a
screw has to be inserted in a rather dark
corner, where it is difficult to see either the
screw, its hole, or even if the blade of the
screwdriver is engaged in the slot of the
screw. A tool that is ideal for use on such
occasions is the Burgess Flashlight screw-
driver, which provides its own illuminatici
just where it is wanted, and obviates the
inconvenience of holding a lamp in one hand
and directing the screwdriver with the other.
The handle of the tool is hollow, and
where the blade joins it is a recessed lamp
bulb, and behind this is the
battery. A small screw at
the other end of the handle
serves as the light
switch. The handle is
made of best quality

Burgess screwdriver
fitted with a con-
cealed flash -lamp
bulb and battery.

hard fibre capable of ensuring perfect in-
sulation up to some 400 volts.

The inclusion of a flash lamp has in no
way impaired the strength of the tool, for
it is very robustly made and will stand up
to hard wear.

It is made by the Burgess Products Com-
pany, Bush House, London, W.C.2, and
the price is 4s. 6d. complete. A spare bat-
tery costs 6d. and the small bulb 4d.
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Tracking Down by D.F.

Successful Field Day in
Hertfordshire

ORE than seventy enthusiasts,
including members of six radio
societies, took part in the hidden
transmitter hunt organised by

the Golders Green and Hendon' Radio
Scientific Society and held on Sunday,
May 27th. The ‘“hunt” ranged over an
area. bounded by Harrow, Mill Hill and
Berkhamsted, and it speaks well for the

operation.

average error of 8°.
Pye Radio Society
came fourth.

The judges in-
cluded Dr. R. L.
Smith-Rose, of the
National
Laboratory, Mr.
Leslie McMichael,
M.I.E.E., Mr. M.
Reed, M.Sc., Mr.
H. B. Dent, of The
Wireless World,
Wing - Commander

Mr. Corfield at the key. Transmissions were made at regular intervals.

skill with which the transmitter was con-
cealed that only one group actually located
its position, and this by accident rather
than design. The transmitter (G5CD),
operated by Mr. Corfield, was hidden up
a faint horse track surrounded by bushes
at the top of a steep hill with a number
of intersecting roads at its base and several
commons in the immediate vicinity.

The site was eventually discovered by
the Southall Radio Society group, which
was placed third by the ]udges because,
owing to a bﬂancmq

Marshall, and
Lieut.-Col. Ashley
Scarlett.

The transmitters 5RD (Kings Langley)
and 2JU (Harrow) co-operated with the
mobile transmitter 5CD, acting as fixed
transmitting stations for checking receiving
apparatus and correcting for local errors.

Dr. R. L. Smith-Rose complimented
the direction-finding groups on the very
high standard of the work. He strongly
recommended the study of direction find-
ing by all radio societies, pointing out that
there was a large scope for experiments
and development easily within the

« SOMEWHERE IN HERTS.”
Seve'nty amateurs with D.F. sets ranged the country in
search of it, but only one group actually located the site.

Physical'

The concealed transmitter, G5CD, in

resources of the average wireless amateur.

The prize distribution will take place on
July 7th at the Regal Cinema, Finchley
Road, N.W.2, at 2.30 p.m. '

A novel experiment will be tried on
Sunday, June 17th, when the Golders
Green Society will attempt 5-metre direc-
tion finding near Chipperfield. The first

condenser mishap,
poor readings were re-
corded on - the - first

transmission.
The winning group
was led by Mr.

Maurice Child, with an
average error of only
0.7°. The group
worked at an average
distance of 10 miles
from the transmitter.
Mr. Alexander
Black’s group came
second with an average
error of 1.5° readings
being obtained at -an
average distance of
seven  miles. The
Southall Society, taking
third place, had an

Mr. Maurice Child’s directional

set, which - obtained the most

accurate readings and won first

prize. The photograph on the

left was taken while judging was

in progress. The winner is fourth
from the right.

part of the proceedings will be
devoted to set calibration and
local reception. During the latter
part of the day more distant
operations will be attempted, the
transmitters 5RD, 2JU and 6BO
co-operating.
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News of the Week

Current Events in Brief Review

New Polish Station

NEW Polish  broadcasting
station of 30 kW. is to be
erected at Torun, Polish Pomer-
ania, within the next few months.

Paris Radio Show

ESPITE rumours of its cancel-

lation, the annual Paris Wire-
less Show is to be held this year
in the Grand Palais from Septem-
ber 6th to the 16th.

Valve Famine in Russia ?

USSIA is short of radio valves.

It is stated that the number
of valves required in a year is
three million, and in consequence
the Radio Advisory Committee is
urging the Government to obtain
supplementary supplies of raw
material to increase production of
the home article.

Programmes from Egypt
AS first reported in The Wire-

less World, Abu Zabal, near
Cairo, is the location of Igypt's
new Marconi-built broadcasting
station. Broadcasting in Egvpt
was placed on an official basis on
May 31st when the new service,
operated by the Marconi Company
on behalf of the Egyptian Govern-
ment, was inaugurated.  The zo-
kilowatt station at Abu Zabal and
the 250-watt relay transmitter at
Ras el Tin, near Alexandria, are
connected by land lines with a
suite of studios at Radio House,
Cairo. Abu Zabal works on 483.9
metres and Ras el Tin on 2067.4

KING’S BIRTHDAY HONOURS.
Sir Hugo Hirst, Bt., chairman and
managing director, General Elec-
tric Co., Ltd.,, on whom a Barony
has been conferred. Sir Hugo was
one of the original directors of the
British Broadcasting Company.

metres. 75 per cent. of the pro-
gramme time is devoted to pro-
grammes of native interest and 25
per cent. to matters appealing to
the European population.  News
is broadcast in Arabic, French and
English.  Sponsored programmes
are not accepted.

Superhets. for Two
Pounds

APANESE five-valve superhets.
costing only two pounds each

were recently landed in New
Zealand. According to  the
Christchurch  Times, the scis

passed the Government electrical
safety tests, but have not been
allowed on the market owing to
possible damage to local trade. It
1s stated that the sets were of an
out-of-date pattern and equipped
with obsolete valves built into an
old-fashioned circuit.

Television Committee :
Evidence Sought

HE committee recently ap-

pointed to  consider the
development of television held its
first meeting on May 29th under
the chairmanship of [ord Selsdon.
Any society, firm or individual
wishing to submit written or oral
evidence to the committee should
communicate with the Secretary,
Mr. J. Varley Roberts, Telegraph

and Telephone Department,
General Post Office, London,
LE.C.1. i

New Zealand Radio

FOR the new broadcasting sta-
tion, IYA, Auckland, the New
Zealand Broadcasting Board has
accepted the tender of Amalga-
mated Wireless of Australasia,
Ltd. The station, which will
cost £8,000, is being built at
Henderson, some ten miles from
the city.

Radio in French
Parliament

HE installation of a wireless

receiver in the Chamber of
Deputies, Paris, is being discussed
as is also the question of equip-
ping the Chamber with broadcast-
ing gear. It is considered, how-
ever, that broadcasting might
tempt Deputies to indulge in high-
flown oratory which would slow
up the Parliamentary machine.

Tit for Tat

HIEN should a nation rclay

the broadcast programmes of
another? According to the French
Committee of Co-Ordination which
is reorganising the State broad-
casting programmes no relays
should be accepted from abroad
unless they are superior to those
which would normally occupy the
French programme on the same
day, and unless the country from
which the programme emanates
will guarantee reciprocal rclays
from France.

Emergency Radio in
New Zealand

FOR use in emergencies, such as
carthquakes, the New Zealand
Post Office has established nine-
teen short-wave stations in various
parts of the Dominion. Most of
the stations are portable and
battery-operated, and work on
wavelengths of 53 metres in day-
light and 70 metres at night with
a power of only five watts.

Morse on the Beat
THAT all policemen should learn

morse was the advice given
by  Brigadier-General  Dudgeon
when reviewing the Dundee police
last week. Wircless for police
purposes, said the General, should
become increasingly prominent in
view of tests by the police of Glas-
gow and ILEdinburgh, and every
constable, therefore, should be
able to transmit and reccive in the
Morse Code.

CAPTAIN IAN FRASER, C.B.E,,
M.P., one of the new Knights-

Bachelor. Capt. Fraser is well

known to our readers not only for

his work at St. Dunstan’s, butasa

keen wireless amateur and member
of the R.S.G.B.

Licences by Instalments

’I‘HE Post Office points out that

facilities exist whereby the
amount of 10s. required for the
annual wireless licence fee can be
saved in sums of sixpence.

Savings stamps, costing six-
pence each, may be purchased at
any post office and afixed in a
stamp savings book which is pro-
vided free of charge. When
20 stamps value 10s. have been
accumulated the book may be sur-
rendered and a wireless licence
obtained in exchange.

«« Shadows v. Whispers ”’
FIRST-CLLASS  dispute in
America is developing be-

tween ‘‘the Shadows and the
Whispers,”” otherwise the Movies
and the Radio, writes our Wash-
ington correspondent. The movie-
men form the aggrieved party, con-
tending that box-office receipts are
declining because radio is not only
keeping the people indoors, but
raiding the movie stage in search
of talent.

To ascertain the degree to which

radio cuts into box-office receipts,
if at all, the National Recovery

.

Administration has sent a ques-
tionnairc to Goo radio stations.
One of the important questions is
how many people attend studio
performances and whether they
pay admission fees. This question
is prompted by the fact that radio
audiences in America are much
larger than in Britain, invitations
being issued wholesale by those
sponsoring the programmes.

From Bad to Worse
WRITER in our enterprising
French contemporary, Toute
la Radio, says that it will suffice
to describe the apparatus under
consideration as ‘‘ le lecteur phono-
graphique.”’ The Editor, in a
footnote, hopes that in spite of this
French designation, his readers
will understand that the reference
is to what is known in England as
a ‘' pick-up.”’
When will someone invent a
really suitable name for this uscful

picce of apparatus?

British Radio for China

HE Chinese Government has

recently placed a large order
for radio stations with Standard
Telephones and Cables, Ltd., Lon-
don. It is intended that the larger
towns in China shall have their
own transmitting and receiving
stations thus building up radio
links all over China. On a smaller
scale the network will be almost
identical with the world telephony
service between Iingland, America
Africa and Australia.

Photo - electric Cells

HE Research Committec of the

Television Society has defined

photo-electric (light sensitive) cells
in the following way:—

1. A light sensitive cell is any
device in which modification of its
electrical properties occurs on
illumination.

‘2. A photo-conducting cell is
one whose electrical resistance
varies with the illumination inci-
dent upon the ccll.

3. A photo-clectric cell is one in
which electrons are emitted from
a metallic surface under illumina-
tion.

4. A photo-electrolytic cell is
one which depends primarily for
its action wupon the Becquerel
effect.

5. A photo-voltaic cell is one in
which difference of potential is
developed across the rectifying
contact between the surfaces of a
semi-conductor and a metal under
the influence of ilumination; {ihis
potential difference gives rise to a
current in an external circuit.

Still Calling

LTHOUGH  sponsored pro-
grammes from private radic

stations in New Zealand were
banned from March 31st last,
Auckland still has four such
stations. Two are supported by

Listeners’ Leagues. Listeners are
awaiting the next move in this

wireless ‘‘ war.”’

Page 399 follows after the Programme Supplement
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Wireless
World

}\rranged in Order of Wavelength

(Stations with an aerial power of 50 kW. and above in heavy type)

Xxiii

Tuning

Tuning

Station. ke/s. Positions. | Metres. | kW. Station. ko/s. Positions. | Metres. | kW.
Kaunas (Lithuania) 155 f.o....o.... 1935 7 London Regional (Brookmans Park) 50
Brasov (Roumania) . .. .. .. 160 f.......... 1875 20 Graz (Austria). (Relays Vzerma) 7
Huizen (Holland). (Kootwijk, 50 kW. after | 160 [.......... 1875 7 Helsinki (Finland) . 10
3.40 p.m.) (V.4.R.A. and A.V.R.O. Pro- Limoges, PTT (France) 0.5
grammes.) Hamburg (Germany) .. 100
Lahti (Finland) .. 166 [.......... 1807 40 Radio Toulouse (France) 10
Moscow, No. 1 (U.S.S.R.) | i S 1724 | 500 Brno (Czechoslovakia) 32
Radio Paris (France) .. 182 |.......... 1648 75 Algiers (Algeria) .. .. .. 12
Istanbul (Turkey) .. .. .. .. 185 |.......... 1621 5 Brussels, No. 2. (Flemish Programme) 15
Konigswusterhausen (Deutschiandsender) | 191 [.......... 1571 60 Goteborg (Sweden). (Relays Stockholm) 10
(Germany). Breslau (Germany) .. .. 60
Daventry National 200 [......... 1500 30 Poste Parisien (France) 100
Ankara (Turkey) 200 {......nnnn 1500 7 Grenoble (France) .. 20
Minsk (U.S.S.R.) .. 208 |..eneennnn 1442 | 100 West Regional (Washford Cross) 50
Reykjavik (Iceland) .. 208 [.....eannn 1442 18 Cracow (Poland) 2
Eiffel Tower (Paris) 215 |...oeennnn 1395 13 Genoa (Italy). (Relays Turm) . 10
Motala (Sweden). (Relu ys Stockholm) 216 |....o.oo.nn 1389 30 Hilversum (Holand). (KRO and NCR I/) 20
Warsaw, No. 1 (Poland) 223 |l 1345 | 120 (TEW. till 5.40 p.m.).
Luxembourg .. o] 230 |l 1304 | 150 Bratislava (Czechoslovakia) . .. 13.5
Kalundborg (Denmark) (Relays Copenhagen)' 238 |....iiennn 1261 75 North National (Slaithwalte) .. 50
Leningrad (U.S.S.R.) .. .. . R 7 3 2 DN 1224 | 100 Heilsberg (Germany) . . . 80
Oslo (Norway) .. . 254 [.......... 1181 60 Parede (Portugal) .. . .. 5
Madona (Latvia) .. 265 [.......... 1132 20 Rennes, PTT (France) .. 2.5
Moscow, No. 2 (US.S.R.) b7 U PP 1107 | 100 Scottish National (Fa.lklrk) .. 50
Geneva (Switzerland). (Relays Sottens) 401 f.......... 748 1.3 || Bari (Italy) .. . . .. 20
Moscow, No. 3 (US.S.R.) .. 401 |.....o..en. 748 | 100 Bordeaux-Lafayette .. . .. 12
Boden (Sweden) . 4135, ......... 726 0.6 || Zagreb (Yugoslavia) . .. .. 0.7
Ostersund (Sweden) 414 ... 724.8 0.6 || Falun (Sweden) .. .. 5 2
Oulu (Finland). . 431 ... 696 2 Madrid, No. 2 (EAJ 7) . 1095 |.......... 274 7
Hamar (Norway) . .. . 519 |.......... 578 0.7 || Naples (Ita.lx) (Relays Rome) 1104 |.......... 271.7 1.5
Innsbruck (Austria). (Relays Vienna) 519 [.......... 578 0.5 || Radio Vitus (Paris) .. .. 11126 ... 269.6 0.7
Ljubljana (Yugoslavia) . .. 527 ...l 569.3 5 Kosice (Czechoslovakia) (Relays ngue) U 0§ § & 2 D 269.5 2.6
Viipuri (Finland) 527 1..o.iu... 569.3] 13 Belfast . U I § 52" 2 DR 2674 1
Bolzano (Italy) 536 |.......... 559.7 1 N, yu‘egyhaza (Hungar ) 1122 |.......... 2687.4 8.2
Wilno (Poland) . 536 |.....ien.. 559.7| 16 Horby (Sweden). (Relays Stockholm) 1131 |.......... 265.3| 10
Budapest, No. 1 (Hungary) 546 |.......... 549.5| 120 Turin, No. 1 (Italy) .. 1140 {.......... 283.2f 17
Beromunster (Switzerland) (Schwelzenscher 556 f.......... 539.6| 60 Loudon National (Brookmans Park) 1149 |.......... 261.1| 50
Landessender). West National (Washford Cross) - 1149 |.......... 261.1{ 50
Athlone (Irish Free State) 565 |.....0ennn 531 60 Moravska-Ostrava (Czechoslovakia). . 1158 f.......... 259.1| 11.2
Palermo (Italy) 565 |.......... 531 4 Monte Ceneri (Switzerland) . 1167 {.......... 257.1| 15
Miihlacker (Stuttgart) (Germany) 574 t..... ... 522.6[ 100 Copenhagen (Denmark). (S.-w. Stn 31 51 m} 1176 |.......... 255.1] 10
Riga (Latvia) . 583 ... ...... 514.6| 15 Frankfurt (Germany) 1195 |.......... 251 17
Agen (France) . . 583.3).......... 514.3 0.8 || Trier, Cassel, Freiburg-im- Brelsgau and | 1195 [.ooovo.... 251 —
Vienna (Blsamberg) (Austna) . 592 l.......... 508.8| 120 Kaiserslautern.
Radio Maroc (Morocco). (S.-w. Sin., 48 m. ) 60 |.......... 499.2 6.5 || Prague, No. 2 (Czechoslovakia) 1204 |.......... 249.2 5
Sundsvall (Sweden). (Relays Stockholm) 601 |.......... 499.2| 10 Lille, PTT (France) 1213 ... 247.3 5
Florence (Italy). (Relays Turin) 610 |.......... 491.8| 20 Trieste (Italy). (Relays Turm) .. 1222 ...l 2455 10
Brussels, No. 1 (Belgium). (French Pro-| 620 |.......... 483.9, 15 Gleiwitz (Germany). (Reluys Brealau) 1231 ...l 243.7 5
gramme.) Cork (Irish Free State) 1240 |.......... 241.9 1
Lisbon (Portugal) - 620 |.......... 476.9( 20 Juan-les-Pins (France) 1249 |........ 240.2 2
Trondheim (Norway) .. 629 |.......... 476.9 1.2 || Rome, No. 3 (Italy) 1258 |.......... 238.5 1
Prague, No. 1 (Czechoslovakia) 638 |.......... 470.2| 120 San Sebastian (Spain). . 1258 [.......... 238.5 3
Lyons, PTT (France) . . 648 [.......... 463 15 Niirnberg and Augsburg (Germany) 1267 {.......... 2368 2
Langenberg (Germany) 658 l.......... 455.9| 60 Bodb, Stavanger and. Kristiansand (Norwa.y) 1276 |.......... 235.1 0.5
North Regional (Slalthwalte) 668 {.......... 449.1{ 50 Dresden (Germany) 1285 [.......... 233.5 1.5
Sottens (Switzerland) (Radxo Suisse Romande) 677 ... 443.1| 25 Aberdeen 1285 {.......... 233.5 1
Belgrade (Yugoslavia) 686 |.......... 437.3 2.5 || Linz, Klagenfurt; and Sa.lzburg (Austna.) 12904 |.......... 231.8 0.5
Paris, PTT (France) .. 695 |.......... 431.7 ( Danzig. (Relays Heilsberg) . 1303 |.......... 230.2 0.5
Stockholm (Sweden) .. 704 ..., 426.1 55 Swedish Relay Stations 1312 §.......... 228.7 0.25
Rome, No. 1. (Skort-wave statum, 25.4 metrea) 713 ..., 420.8| 50 Budapest, No. 2 (Hungary) . 1321 |.......... 2271 0.8
Kiev (U S.S.R.) .. 722 | 415.5| 100 Hanover, Bremen, Flensburg, Stettin and | 1330 |.......... 225.6 1.5
Tallinn (Estonia) 731 ... 410.4| 20 Magdeburg.
Seville (Spain) . . 731 ...l 410.4| 1.5 || Lodz (Poland) . 13389).......... 224.1 1.7
Munich (Germany) .. 740 |......... 405.4( 100 Montpellier, PTT (France) 1339 |.......... 224 5
Marseilles, PTT (France) 749 |.......... 400.5| 5 Dublin .. .. 1348 {.......... 222.6 1
Katowice (Poland) .. 758 ... 395.8| 12 Milan, No. 2 (Italy) 1348 |.......... 222.6 4
Midland Regional (Daventry) 767 J...iiio... 391.1] 25 Komgsbexrr (Germany) 1348 [.......... 222.8 0.5
Toulouse, PTT (France) 776 f.......... 3868 2 Turin, No. 2 1357 f........ .. 2211 0.2
Leipzig (Germany) .. 785 |l 382.2] 120 Warsaw, No. 2 (Poland) . 1384 |.......... 216.8 2
Barcelona, EAJ1 (Spain) 795 to..o....... 37174 5 Lyons (Radio Lyon) (France) 1393 |{.......... 215.4 5
Lwow (Poland). (Relays Warsaw) 795 Jieeoien... 377.4| 16 Tampere (Finland) .. 1420 |.......... 2113 1.2
Seottish Regional (Falkirk) . .. 804 f.......... 373.1] 50 Newcastle . 1429 |.......... 209.6 1
Milan (Italy). (Relays Turin) 814 }.......... 368.6| 50 Béziers (France) 1431 }.......... 209.9 2
Bucharest (Roumania) . 823 |.......... 364.5( 12 Magyarovar (Hungary) 1438 |.......... 208.68 1.256
Moscow, No. 4 (U.S.S.R.) 832 |.......... 360.86| 100 Miskole (Hungary) .. 1438 |.......... 208.6 1.25
Radio, LL (Paris) .. e - 836.6).......... 358.8 2 Fécamp (Radio Normandle) 1456 |.......... 208 10
Berlin Funkstunde. (Short-wave Stations,) | 841 |[.......... 356.7| 100 Pecs (Hungary) 1468.6{.......... 204.27 -1.25
16.89, 19.73, 25.5, 31.38 and 49.83 melres. ) Bournemouth . 1474 | ... ..., 203.5 1
Bergen (N orway) 850 |.......... 3529, 1 Plymouth . . 1474 |......... 203.5( 0.3
Valencia (Spain) 850 |.......... 352.9| - 1.5 || Bordeaux Sud- Ouest (Fra,nce) 1492 |.......... 201.1 1
Strasbourg (France) . . 859 |.......... 349.2] 15 Nimes (France) . 1492 |.......... 201.1| 0.2
Poznan (Poland) = .. .. . 868 |.......... 345.6] 18
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Wireless
Worlal

Che Diary of an Ordinary Listener

tracts from Puccini’s ‘‘La Tosca’’ on

May 24th, and, later in the evening,
an entertdining programme of light music,
with intervals devoted to the praise of goods
on sale in Paris or Toulouse. Munich gave
us a fine rendering of Bruckner’s Sixth
Symphony in A, played by the Station Or-
chestra, conducted by Winter, and Warsaw
a programme of light music, but neither of
these stations was really satisfactory during
daylight. After dark I heard a good
selection of records from Prague, including

RADIO TOULOUSE  transmitted ex-

Tchaikowsky’s ‘“ 1812 "’ Overture,
Beromiinster’'s attractive concert of
English and French songs on May

25th was somewhat. sullied by a back-

ground of jazz from Athlone. There
seems to be something peculiarly pene-
trating and far-reaching in the notes of the
saxophone and ' Hawaiian guitar, which
have a way of intruding uncomfortably into
programmes on neighbouring wavelengths ;
the National Orchestra from Paris P.T.T.
suffered in the same way the following
evening. On the long waves the station

orchestra of Luxembourg, conducted
by Pensis, afforded substantial fare -in
Beethoven’s ‘‘ Coriolanus’’ overture and

Haydn’s ’‘cello concerto.

When I tuned in rather late on the fol-
lowing Monday I found most of the audible
stations were transmitting news, so I turned
for comfort to the faithful Huxzen seeing

INTERVALS AT
MUNICH. New
mechanism for
playing the 4-note
bell’ theme from
Parsifal between
programmes at
Munich. The
sound vibrations
are conveyed to
the amplifiers
through magnetic
pick-ups.
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by the programme that there was an organ
recital. Unfortunately, from my point of
view, the organ was of the cinema variety,
and as the gibbering tremulant of these
instruments, . even when well played (as I
must admit this one was), only irritates me,
I quickly switched over to Kalundborg for
Rimsky-Korsakov’s String Quartet in F.

Tom-Toms from Paris

On Tuesday of last week I happened on
a most intriguing programme from the
Eiffel Tower, the main part consisting of
what I believe to be contemporary French
music; certainly the harmonies * were
modern, but not blatantly discordant or
objectionable to ears accustomed to music
which accords with Shakespeare’s definition,
“‘a concord of sweet sounds’’ ; and I quite
enjoyed a pianoforte concerto and some
descriptive music scored for many unusual
instruments, including two tom-toms and
soprano solo. I assume that these were
French compositions, because the sounds
were not merely the ‘* virile cacophony >’ of
which musical critics write, but had that
piquancy and sense of humour typical of
the French nation. After Eiffel Tower had
closed down I moved farther south and
heard the end of an excellent military band
concert from Rome, which station was
coming in exceptionally clearly. The final
numbers were a Spanish Rhapsody by
Pinna, a dance from Borodin’s *‘‘Prince
Igor,”" and the famous ‘‘Blue Danube”’
waltz, which, incidentally, did not alto-
gether suit a band composed entirely of
wind instruments, and sounded somewhat
heavy. CALIBAN.

SHORT-WAVE STATIONS OF THE WORLD

(N.B.—Times of Transmission given in parentheses are approximate only and represent G.M.T.)

f Call : Tuning Call . Tuning

Metres.! ke/s. ‘ Sign. Station. Positions. Mefres.| kofs. Sign. Station, Positions,
62.56 | 4,795 | VEIBY London, Ont. (Canada). (Sun. 06.00) ... |..........ue .|y 31.48 ] 9,530 | W2XAF Schenectady, N.Y. (U.S.A.). (Relays WG Y)
58.31 | 5.145 | OK1IMPT | Prague (Czechoslovakia). (Zues. and Fri, |o..cocionaninn 31.38| 9,560 { DJA Zeesen (Germany). (Daily 11.45-14.45) .

19.30 ’ 31.35| 9,570 | W1XAZ East Springfield, Mass. (U.S.A.). (Relays
50.26 | 5,970 | IV) Vatican State, Rome. (Daily 19.00) WBZ)
50.0 6,000 | RWS59 Moscow. (Relays No. 1 Stn 31.29 1 9,585 | GSC Empire Broadcastmg
50.0 6,000 | EAR25 Barcelona, Radio Club (Spa.m) (Sat. 20. 00) 31.28 | 9,590 | W3XAU | Philadelphia, Pa, (U.S.A.). (Rclays WCAU)
49.83 i 6,020 | DJC Zeesen ((;ermany) (Dazly 18.00 and 01. Ol)) 31.28 | 9.590 [ VK2ME Sydney (Australia). (Sundays) ..
49.67 6,040 | W1XAL Boston, Mass. (U.S.A.) . 31.27 | 9,595 { HBL Radio Nations, Prangins (bwntzerlaud)
49.67 | 6,040 | W4XDB Miami Beach, Plorlda (0. S.A.) (Sat. 22.00-22.45)
49.58 | 6,050 | GSA Empire Broadcasting 31.25 [ 9,598 | CT1AA Lisbon (Portugal). (Tues. and Fri. 22.00- {............
49.5 6,060 | W3XAU | Philadelphia, Pa. (U.S.A.). (Relays W CA U) : 00.00)
19.5 6,060 | VQTLO Nairobi (Keuva Colony) (Daily 16. 30) 31.0 9,675 | TIANRH | Heredia (Costa Rica). (Daily 22.00 and |.............
49.5 | 6,060 | WSXAL | Mason, Ohio (U.8.A.). (Relays WIW) . 02.00) ) )
49.43 6,069 | VE9CS Vancouver, B,C, (Canada) .30.0 10,000 | EAQ Aranjuez (Spain). (Daily 22.30, Sat. 18.00)
49.34 6,080 | WI9XAA Chicago, Ill. (U.S.A.). (Relays WCLF) 28.98 | 10, 7350 LSX Buenos Aires (Argentina). (Daily 20.00)
49.22 6,095 | VE9GW Bowmanvllle Ont. (Canada). (Daily 20. 00) 26.83 | 11,180 { CT3AQ Funchal (Madeira). (Z'ues. and Thurs.
49.18 6,100 | W3XAL Bound Brook N.Y. (Relays WJZ) . 10.30-12.30) .
49.18 | 6,100 | WIXF Downers Grove, 11, (U.8.A.) 25.63 | 11,705 | FYA Pontmse (France) (Colonial Sin. E-W,
49.1 6,110 | VUC Calcutta, India. (Daily 13.00) daily 2 }) .
49.02 | 6,120 | W2XE Wayne, N.J. (U.S.A.). (Relays W ARC).. 25.6 {11,720 | VE9QJR “m'npeg ‘(Canada). (Darlu 14.30)
49.0 6,122 | ZTJ Johannesburg‘(S Africa). (Weeldays 09.00) 25.57 111,730 | PHI Eindhoven (Holland) .

14.00 (Sat. 14.30] and 17.00, Sun. 13.00 25.53 | 11,750 | GSD Kmpire Broadcasting

and 16.30.) 25.5 111,760 | DJD Zeesen ((;erma,nv) (Dmly 01.00-04. 00\
48.86 | 6,140 | W8XK East Pittsburg, Pa. (U.8.A.). (Relays 25.45 111,790 | W1XAL | Boston, Mass. (U.8.A

KDK 4 21.19-06.00) 25.4 11,810 { 2RO Prato Smeraldo, Rome. (16.15—23.30)
48.0 6,250 | CNSMC Casablanca (Morocco). (Relays Rabat) ... 25.36 | 11,830 | W2XE Wayne, N.J. (U.S.A.). (Relays W ABC)...
47.97 6,250 { HJ3ABEF Bogota (Colombia). (Daily 15.00) 25.36 | 11,830 | WIXAA Chicago, Ill. ({1.S.A.). " (Relays WCFL) ...
47.0 6,382 | HC1IDR Quito, Ecuador. (Daily 01.00) 25.28 {11,865 | GSE Empire Broadcasting
46.69 6,425 | W3XIL, Bound Brook, N.J. (U.8.A.). (R(‘lay? WJaZz) 25.27 [ 11,870 | WBXK East Pittsburg, Pa U.S.A)). (Relays |..............
45.38 6,610 { RW72 Moscow. (Rela ys Stalin Sin.) KDK 4 21.19-03
45.0 6,667 | FM8KR | Constantine (Aigerm). (Mon. and Fri. 25.20 111,905 | FYA Pontoise (France). (C'olomal Stn. N-S) .

22.00 . 25.0 12,000 | RNE Moscow, (Relays No. 2 Stn.)
45.0 6,667 | TGW Guatemala City (Central America). (Daily {........ ...... 23.38 112,830 | CNR Rabat (Morocco). (Sun. 12.30) ..

03.00) i 19.84 | 15,120 | HVJ Vatican State, Rome. (Daily 10. 00)
43.75 6,860 — Radio Vitus, Paris. (Daily 20. 30) ji 19.81 15,140 | GSE Empire Broadrastm
43.0 6,970 | KAR110 | Madrid. (Tues. and Sat. 22.30) L1 19.73 115,200 | DJB Zeesen (Germany). (Dadu 05.35 and 11.45) |..
42.92 6,990 | LCL Jeloy (Norway). (Relays Oslo) ... | 19.72 115210 | W8XK Jast Pittsburg, Pa. (U.S.A,). (Rcl(tr/s
41.7 7,195 | VS1AB Singapore (Mala,y States).  (Sun. and | KDK 4 15.00-21.18) . )

Wed. 15.3 19.68 (15,244 | FYA Pontoise (ance) (Colonial Stn. IL-1WW3...
40.3 7,443 | HBQ Radio Natlons, Prangins (Switzerland) 19.64 115,270 | W2XE Wayne, N.J. (U.S.A. ) (Relays W ABC)...

(Sun. 22.00-22.45) 19.57 {15,330 | W2XAD Qouth sohenecmdy, N.Y. (U.3.A.). (Daily
38.47 | 7,797 | HBD Radio Nations, Prangins (Switzerland). |..ccocooooenenn 20.00

(Sat. 22.30-23.15) 16.89 (17,760 | DJE Zeesen (Germany) ...
37.33 | 8,936 | CNR Rabat (Moroceo). (Sun. 20.00) | 16.88 | 17,770 { PHL Eindhoven (Heliand)
37.04 ,110 | HCJB. Quito (Ecunador) . | 16.87 | 17,780 | W3XAL Bound Brook, N.J. (Relays WJZ)
33.50 | 8,855 | TGX Guatemala City (S. Ameri(.a) 1 16.87 117,780 | WIXAA Chicago, Tl (17.8.A.). (l»etays WCFL)
31.88 | 9,500 | PRBA Rio de Janciro (Brazil). (l)zulu 9r.80) oL | 16,87 [ 17,780 | WOXF Downers Grove, Tl (U.S.a.)
31.65 ,51 VK3ME Melbourne (Australia). (MWed. ond Set. {...... . ¢ 16.88 [ 17,790 | G3G Empire Broadvaqtnw cee

Aoire | 1392 | 21510 | WRXK | Tt Dletsburs, (2001900
31.54 | 9,510 | GSB Empire Broadcastin [P PO i . 21,51 'SX K Cast Pittsburg -
31.51 ) 9,520 | OXY Sk’?mlebnek (Denmgrk). (Relays Copen- 0 12.30 {24,380 | VEYGW Bowmanville, Oat. (Canada) . ...

agen) '
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Superhet

MODEL 701

the second detector stage in addition to the
loud speaker field, which is common to the
remaining anode circuits.

Several points of originality are

pass tuner with inductive coupling to
give the necessary degree of initial
selectivity. Both this valve and the
first of the I.F. amplifiers is subject
to automatic volume control, and a

visual tuner of the meter type is to be

Ist DETECTOR VALVE VMS4
2nd IF. AMPLIFIER YALVE MS4B

1st IE. AMPLIFIR VALVE VMS4
" 2nd DETECTOR VALVE MHD 4

High Selectivity from
Two LF. Stages

i
|
I
!

HE imposing appearance of the
cabinet is not belied when one
comes to make a closer examina-
tion of the circuit and specification

of this receiver. Evidently the makers
have set out to give a performance in range
and selectivity which will make the set
attractive to those who desire a somewhat
better performance in these respects than

is given by the popular four-stage superhet.

Actually six stages are employed, and two

FEATURES. Type.—Table-model super-
heterodyne for A.C. mains. Circuit.—Var.mu
first detector—triode oscillator—Var.mu I.F.
amplifier—Screen-grid I.F. amplifier — duo-
diode-triode detector — power pentode oufpul
valve. Full-wave indirectly heated rectifier.
Controls.—(1) Tuning with separale scales
for medium and long waves. (2) Wave-range
switch. (3) Manual volume conirol and on-off
swilch. Price.—£19 19s. MakRers.—Halcyon
Radio Ltd., Valetla Road, London, W.3.

of these are devoted to I.F. amplification,
there being no fewer than six tuned LF.
circuits. It is reasonable, therefore, to look
for a high degree of selectivity, and in this
respect the performance fulfilled every
expectation.

It is interesting to find, also, that a
separate  triode oscillator valve is used.
The first stage, which makes use of a vari-
able-mu screen grid valve, is therefore
called upon to perform only the function of
first detector. It is preceded by a band-

TUNING CONTROL

TUNING INDICATOR

COPYRICGHT

The power unit incorporating the mains transformer and indirectly-heated rectifier valve,
is a separate unit connected to the main chassis by a five-pin plug.

connected in the anode feed to the first
I.F. stage.

The second I.F. amplifier is of the
standard screen grid type, and its output
is passed to the electrodes of the duo-diode
second detector, one diode being employed
for signal rectification, and the other to
supply the A.V.C. bias. Resistance coup-
ling is employed between the triode ampli-
fying portion of the second detector and the
power pentode output valve.  Volume is
controlled at the grid of the triode section,
and the control functions on both radio and
gramophone.  An indirectly-heated full-
wave rectifier supplies the H.T. current,
and it is interesting to note that a separate
smoothing choke is included in the feed to

noted in the chassis design, which is well
laid out and finished in blue cellulose
enamel. Separate dials are employed for
medium and long waves, the appropriate
scale being illuminated by means of con-
tacts on the waverange switch. The two
pointers are connected by a link motion,
and the pilot lamps travel with the pointers,
thus giving maximum illumination where it
is required. The scales are marked both in
metres and kc/s, but the intermediate
graduations are purely decorative as they
do not relate to either scale.

In the particular model tested only 1}
channels were lost on either side of the
National transmitter in Central London, but
it was not found possible to approach

closer than 24 chan-

nels to London

T

N
. Tr
"¢ 11

050y Regional without in-
FIELD curring some back-
, ground from that
S station. On long

waves the reception
from Konigswuster-
hausen was excep-
tionally good, and
interference from
Daventry and Radio-
Paris was as low as
one could reasonably
expect, having re-
gard to the relative
powers and wave-
lengths of the

/
VOLUME CONTROL

stations concerned.

With the set ac-
curately tuned to
the local station

The, circuit employs two LF. stages, in the first of which is connected a visual tuning indicator.

there was perhaps a
little too much loss
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Ealcyon Superhet, Model 701—

of the higher frequencies, but that is the
price one has to pay for the high selectivity
provided. On the other hand, judicious ad-
justment of the tuning control, with the aid
of the visual indicator, enabled the balance
to be adequately restored. The magnifica-
tion of the lower frequencies due to the
characteristics of the tuned circuits also re-
sulted in some overloading on powerful near-
by stations. This was not amenable to cor-
rection by manual volume control, but
would probably be corrected by the use of a
less efficient aerial system than the one em-

Wireless
World

ployed for our tests. There need be no fear
of losing any worthwhile foreign stations as
a result of this measure, for there is an
ample reserve of overall magnification to
bring in all stations of programme value on
a small outdoor aerial.

In conclusion, the makers are to be con-
gratulated on the solidity and well-balanced
proportions of the cabinet. It is finished in
quartered walnut veneer. For an extra
£2 2s. the model may be supplied with an
electric clock let into the loud speaker grille,
and a specially designed pedestal costs an
additional 45s.

Readers’

Problems

THESE columns are reserved for the publication of matter of general interest arising
oul of problems submitled by our readers.
Readers requiring an individual reply to their technical questions by post are referred
to “ The Wireless World”’ Information Bureau, of which brief particulars, with the fee
charged, are to be found at the foot of this page.

Home-made Relay

IT is a fact that a fairly satisfactory relay
.(for remote control purposes, etc.) can be
1mprovlsed from the mechanism of an elec-
tric bell. A correspondent who proposes. to
try this plan’asks us to suggest brleﬂy how
the bell should be modified. . .
. An ordinary bell is so arranged that the
tontacts ‘‘break '’ when currént is passed
through the energising wmdmgs In most

cases this is not what we want, and accord-

ingty ther contacts must be rearranged so
that they % make " when the battery circuit
through the magnet windiags is completed.
It w1ll therefore be necessary to move the
fixed contact (B in Fig. 1) to the opposite
side of the tongue which carries the moving
contact A. The new position of the contacts
is shown in the sketch. This is the most
important alteration, but, in order to im-

BACK STQOP
£,
8} CONTACTS

LOCAL
CIRCUIT

ENERGISING
CIRCUIT

Fig. 1.—Sketch showing rearrangement of
contacts and connections for converting an
electric bell into a relay.

prove the sensitivity of the device and make
provision for adjustment, it is almost essen-
tial to add a back-stop screw in order to
limit the movement of the armature to a
suitable extent.

In the interests of economy and sensi-
tivity it is often worth while to rewind the
magnet coils with finer wire, but this is not
always essential.

Ignoring Back-E.M.F.

A QUERIST, who proposes to charge

some accumulators from D.C. mains,
is in difficulties with regard to the deter-
mination of the value of the necessary limit-
ing resistance which must be inserted in the
charging circuit. He has appareuntly over-

looked the fact that the voltage applied for
charging purposes will, in effect, be reduced
by the back-voltage of the battery to be
charged.

The "procedure is, first, to subtract the
battery voltage from the voltage of the
source, and then to ascertain the value of
the limiting resistance (in ohms) by divid-

"ing the voltage ascertained by the previous

subtraction by the desired value of charg-
ing ‘current, expressed in amperes or frac-
tions. .

Testing for Oscillation

A BUILDER of the Single-Span Receiver

' (A.C. model) does not apparently
reallse that there is no inherent difference,
€xcept in the matter of frequency range,
between the oscillator circuit of the new set
and that of more conventional designs. Un-
less the oscillator is functioning correctly
the receiver cannot work, but, fortunately,
a test can be carried out very simply in the
conventional way.

The procedure is to short-circuit terminals
Nos. 3 and 4 (the reaction winding) of the
oscillator coil assembly, after having in-
serted a milliammeter in the anode circuit
of the oscillator section (in series with
Rs). When the coil is short-circuited the
current reading should be higher, and no
change of current is a definite indication of
non-oscillation.

The most probable cause of a failure of
this nature is a reversal of connections to
the oscillator reaction coil ; a defect in either
of the condensers C3 or C6 might also be
responsible, and there is also the possibility
of a short-circuit between the screening
““can ”’ and one or more of the internal con-
nections of the oscillator coil assembly.

JUNE 8th. 1934.

The procedure for checking the operation
of the detector-osciilator valve of the bat-
tery model is similar.

Eliminator Condensers
HERE seems to be some confusion "be-
tween the two high-capacity condensers
used in association with a valve rectifier and
its smoothing circuit.  Briefly, it may be
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Fig. 2.—Positions of the two essential
condensers in a rectifier-smoothing unit.

stated that the reservoir condenser which is
connected directly across the rectified out-
put, as shown in Fig. 2, is almost invariably
of 4 mfds. capacity, the majority of British
rectifying valves being designed to work
with that value. The smoothing condenser
connected on the output side of the smooth-
ing choke is also of the same capacity as
a general rule, but it is not uncommon to
employ a larger capacity of some 6 or 8
microfarads.

Low-resistance H.T. Source

E are asked to examine the circuit dia-

gram of a receiver originally designed
for A.C. mains feed and to say to what ex-
tent it will be permissible to reduce the
decoupling in the various anode circuits if
anode current is derived from a battery of
large H.T. accumulators.

The impedance of an accumulator bat-
tery is certain to be much lower than that
of an A.C. power supply unit, and so it is
reasonable to suppose that much less
thorough decoupling would be required in
order to prevent instability. But we fear
that the matter is hardly susceptible to
accurate estimation, and, in any case, is it
worth while, from a practical point of view,
to reduce the value of decoupling resistance?

The H.T. voltage required will be
governed by the requirements of the out-
put valve, and so there seems to be no par-
ticular point in economising in voltage for
the earlier valves. These might, of course,
be fed from tappings on the battery, but
this would introduce complications, due to
unequal discharge of the various accumu-
lator cells; it would seem much better to
play for satety and to apply the full voltage
to the set through the original values of
feed resistances.

The Wireless World INFORMATION BUREAU

’I‘HE service is intended primarily for readers

meeting with difficulties in connection
with receivers described in The Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a

rature that they can be dealt with satisfac-
torily in a letter.

Communications should be by letter to The
Wireless World Information Bureaw, Dorset
House, Stamford Street, London, S.E.1, aad
must be accompanied by ‘a remittance of 5s. to
cover the cost of the service.

Personal interviews are not given bv the
technical staff, nor can technical enquiries be
dealt with by telephone.
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BROADCAST BREVITIES

The 24-Hour Clock

LTHOUGH blessed with the hide of a
rhinoceros the B.B.C.. confesses to
slight cutaneous irritation following public
attacks on the 24-hour time experiment.
They are asking at Broadcasting House
what would have been the public reaction if
the B.B.C. had introduced Daylight Saving.
Probably people would have sat up all night
out of spite.

A Willing Scapegoat

To some extent the B.B.C. are the scape-
goat of the Post Office, though, unlike the
scapegoat of Holy Writ, the Corporation
was quite pleased to shoulder the responsi-
bility of initiating the experiment. -The
staff are now too busy translating normal
times into abnormal to take much notice of
the shouting and tumult.

The ¢ Third Stage’’

On June 15th, I understand, the experi-
ment will reach its “‘ third stage ’ with the
resumption in the B.B.C. publications of 12-
and 24-hour timings side by side. What will
be the ‘“fourth stage ''?

« o) ) Ry

A Nightingale Mystery

CHARACTER in Bernard Shaw’s

‘“ Pygmalion,”” having studied people’s
accents, could “‘place’” anyone within a
mile or two of his home after hearing him
speak. I have studied nightingales the
same way, with the result that, having
listened last week to their song, I have come
to the conclusion that it is not the Pang-
bourne birds that are broadcast.  The trill
at the end of each cadence suggests the
Burghfield (Berks) variety, and I defy the
B.B.C. engineers to say 1 am wrong.

[ T )

Listen for Droitwich

ITHIN a month we may expect the

first tests from Droitwich after mid-
night. It looks as if the new station will
have a longer testing period than any of its
sister stations, for I hear that the official
opening will probably be deferred until
September.  August, apparently, is taboo,
because all the best people are then on
holiday.

‘When it does enter regular service Droit-
wich will have a most auspicious send-off.
The ceremony may be performed by wire
and wireless from the North of Scotland.

[ Y I < TR 7o

How They Listen

A MAP which showed automatically the

density of listening population at any
given moment would disclose interesting
variations in national habits. The black or
grey blobs would wobble up and down the
country in well-defined shapes at different
times of the day, to judge from some im-
portant conclusions arising out of a recent
close study of correspondence received by
the B.B.C.

Saturday Night Disclosures

In Northern England, for instance, it
appears that there is very little listening on
Saturdays. The claims of football, the
‘“ pictures,”” and the Saturday night shop-
ping are irresistible.  Sunday, too, is an

y

By Our Special Correspondent

off-day, and serious listening does not begin
until Monday night. Yet Saturday is a most
popular listening day in Scotland, except in
the Clydeside area, which prefers its wireless
during the early part of the week, Saturday
night being sacred to other pursuits.

Why Wales Won’t Listen en Sundays

Correspondence reveals that Midlanders
are fond of their Saturday programmes.
Londoners tune in ““at any old time,
except, apparently, early on Saturday even-
ing when presumably they are prowling the
shops. At all events it is significant that
Londoners have seemed least attracted by
the "“In Town To-night’’ series, being, no
doubt, ‘“in tewn’’ themselves.

Wales is not too fond of Sunday pro-
grammes. Not, though, for the usual reason
but because they interfere with chapel
going.

i

WHITHER
TELEVISION ?
The P.M.G.’s Televi-
sion Committee at its
first sitting last week.
Left to right: Sir
John Cadman, Lord
Selsdon (chairman),
Mr. F. W. Phillips,
Mr. J. Varley Roberts,
Mr. O. F. Brown,
Vice - Admiral Sir
Charles Carpendale,
Mr. Noel Ashbridge,
andCol. A.S. Angw.n.

Forthcoming Programme Changes

Taken as a whole correspondence reveals
that the B.B.C. has the largest number of
listeners in the morning and late at night
throughout the week.

I wonder whether the general aspect will
alter if the B.B.C. proceeds with the idea,
now under discussion, of introducing almost
an entire change in the programme layout
next winter. ’

Later Evening Talks ?

Two vital alterations would be the exten-
sion of the morning broadcasts so that
regular programmes would start at 10.15 and
the shifting of the talks period to later in
the evening. This latter change, which would
completely transform the average evening
programme, seems desirable, for in the last
year or two the programme arrangements
have been stereotyped to the point of
monotony, And yet, do people want a mid-
evening talks period?

Do I -

Shooting the B.B.C. Film

PEOPLE pacing the Broadcasting House

corridors these days often find them-
selves peering into the lens of a movie
camera, for John Grierson, of the Post Office
Film Unit, is already taking experimental
““shots ”’ in connection with the B.B.C.
film.

From 00.00 to 24.00

The film is to deal in hard facts only;
there will be no romancing, no scandals, no
sex appeal, but simply a matter-of-fact

record in sound and picture of what happens
from 00.00 to 24.00. There will be scencs
in the wee sma’ hours during the Empire
broadcasts, of the staff arriving and the
postbag being sorted, and of all those
thousand and one other incidents which
occur before the B.B.C. can “‘call it a
day.”

It will be a full-length film, running an
hour or more, and should prove what the
trade calls ‘* a premier attraction.

3y

“ b=} L=l ©“

Crystal Palace as London Regional
’I‘HE news that the Baird Company will
shortly transform the Crystal Palace
into a television station with several studios
and facilities for giving regular entertain-
ment for Londoners is a reminder that the
B.B.C. itself considered the Crystal Palace
as a possible site for the London Regional
station. For London and the South of
England it would have been a perfect posi-
tion, but it was felt that the area between

it and Daventry would have been too great
to supply a good service over the inter-

vening counties. As the Baird Company is
concerned with transmission on optical
waves the same considerations do not apply.

=l & ==} «“
“ Time to Spare”

UNITED STATES citizen is reading

through the ‘‘ Encyclopadia Britan-
nica '’ in the American Library, Paris, and
I hear that he has reached the letter L. He
is a long way behind Philip Thornton, who
broadcasts the music talks on Saturday
mornings. After an accident in his boy-
hood, which laid him up for several months,
he read the Encyclopadia from A to S.
Recently he achieved one of his greatest
ambitions by reading it from T to Z. This
explains the allusive erudition which he
brings to the microphone as a ‘‘ Traveller
in Search of Music.”’

B.B.C. Loses a Musician

ICTOR HELY-HUTCHINSON'S de-
parture from the B.B.C. is a distinct
loss to broadcasting. This versatile musician
has been appointed Poyton Professor of
Music in the University of Birmingham, and
will take up his duties on October 1st. He
joined the B.B.C. as an accompanist in 1926
and soon rose to the position of conductor
and assistant to Dr. Adrian Boult. Re-
cently he was transferred to Midland
Regional to act as musical director there.
It surprised me then that headquarters
could spare him; now the B.B.C. has lost
him altogether.
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The Short-Wave World

Greatly Improved Conditions

End of Eleven-year

Cycle ?

wave conditions, together with the

‘“sighting ”’ of a large sun-spot, seem
to confirm the supposition that the trough of
the notorious eleven-year cycle has been
passed.

The great improvement both in receivers
and transmitters that has taken place, how-
ever unobtrusively, during the past three or
four years, gives one the impression that
conditions_at preser;t'are right up to their
1928 or 1929 level.

As an éxample, one'day’s log, on the ama-
teur bands only, includes all' continents,
fifty-four countries, and most of the locali-
ties that are rarely heard at all. Hawaii
and the Pacific Coast of the U.S.A. have
been good in' the early mornings on 20
metres ; the same band provides good signals
from ]ap’ém_ and California '(the’ latter ‘pre-
sumably ‘‘ the long way round ’’) at 1,700 or
thereabouts ; and South America comes in
well between 22.00 and midnight.

On one morning the writer logged fifty-
four stations in"the United States’ sixth dis-
trict (Callforma, etc.) between 06.00 and
07.00.

With all this activity in evidence on the
amateur bands it is not surprising that
some of the broadcast stations have mounted
to tremendous stréngths. “W3XAL, on 16.87
metres, and W8XK, on 19.72 metres, have
been comirig across like locals for some days
on end. W3XAL in the 49-metre band has
also been outstandingly good.

By way of contrast, some of the Central
and South Americans seem to have faded
out for the time being. They have been re-
placed on the ‘‘Honours List”’ by JIAA,
Tokio, KUV, Manilla, Philippine Islands;
and FZR, Saigon, French Indo-China, all of
which have been very difficult to receive at
all during the past few months.

It is of interest to note, by the way, that
observations on the previous eleven-year
sunspot cycle suggest that the minimum of
.this one should have occurred last January
or February. Presumably, we are now ex-
periencing one of the first ‘‘ peaks,’”’ which

Q. SPELL of exceptionally brilliant short-

’y

occur at irregular intervals as well as at the
well-defined period of fifteen months.

It should be understood that the eleven-
year cycle only represents a rough smooth-
ing-out of what appears to be a very
‘‘ peaky

"’ curve; fortunately for us, some

of the peaks, even towards the minimum of
the cycle, attain quite a high amplitude.

The question that is in the minds of all
amateur transmitters at the moment is,
““Will 10 metres come back to its old state
and be useful for long-distance work once
more? ©’  Congestion is becoming quite
serious, even on the 20-metre band, which
used to be a quiet retreat. Another work-
able band would help matters tremendously.

Another point that arises is concerned
with the broadcasting stations. If all our
suppositions are correct, and the shorter
waves do commence to increase in effective-
ness, will it be necessary or advisable to
remove some of the stations from the vicinity
of 50 metres and to fill up the 16- and 19-
metre bands?

This is rather doubtful, as 50 metres prob-
ably represents the wavelength that is least
affected by these cyclic changes. It does not
improve so much as the shorter waves when
conditions are really good, but, conversely,
it does not depreciate so much when they
are bad.

One thing seems to be certam—that the
reception of American broadcast on the
medium waves has fallen right off for the
present. Long-distance conditions on those
wavelengths are definitely ‘““out of phase”’
with short-wave conditions.

MEGACYCLE.

THE RADIO INDUSTRY

NUMBER of components, including coils,
for the Single-Span Receiver are described
in a leaflet issued by Ward and Goldstone,
Ltd., Pendleton, Manchester.
<g= P> <& <>
"An up-to-date radio and public address in-
stallation has been fitted by the Marconiphone
Company at the new Shenley Mental Hospital,
which was opened by H.M. the Queen last
week.
b <3= <o <>
Burne-Jones and Co., Ltd., of 290, Borough
High Street, London, S.E. 1, are specialising in
the production of Magnum components for the
battery model of the Single-Span Receiver.
The National Radio Service Co., of 15-106,
Alfred Place, Tottenham Court Road, London,
W.C.1, claim to have fitted more car radio sets
than any other firm in the country. They do
not sell receivers, but specialise in installing
and repairing them.

TRACKING A HIDDEN TRANSMITTER. Members and friends of the Golders Green and five
other wrad:o socxetles who took part in a direction-finding field day on May 27th. A description
G <t of the event appeérs on another page. "~
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* The introduction of a new Sunbeam Midget
receiver is announced. The set is of the uni-
versal mains ‘type, embodies a superheterodyne
c¢ircuit, covers both wavebands, and has auto-
matic  volume control. Three valves are
employed, plus a reclifier; the combined detec-
tor-output valve is of the double-diode-pentode
type.

<= <% <% P

Philips Industrial, a subsidiary of the radio
and lamp concern, is carrying out the public-
address work at the Runnymede Pagceant, and
has also installed an interesting photo-electric
timing device at the Welsh IMarp Greyhound
Track.

Wirelessis generally a valuable guide to air
and sea navigators, but here is a case where

it proved to be the reverse. During a flight

to Leeds the speaker magnets of a load of

Ekco battery sets affected the compass so

seriously that an intermediate landing had
to be made for re-stowage of the cargo.

MULTITONE TRANSFORMER

MULTITONE transformer suitable for 7he
Wireless World Battery Single-Span Re-
ceiver has been submitted for test.

This is the D4 1/9 model, and it is of the
push-pull type with a ratio of 1-9. The primary
inductance with no direct current is rated at
66 H, and at the current of 1.6 mA., at which
it operates in this receiver, the inductance is
over 40 H.

On test the component functioned admirably,
and it can be confidently recommended for use
in this set. The makers are Multitone Electric
Co., Ltd., of 95-98, White Lion Street, London,
N.1, and it is priced at 17s. 6d.

RADIO TALKS ON POLISH TOURS

R. THAD ORDON, whose talks in English
from the Warsaw station are enlisting a
growing army of listeners in this country, re-
cently described some interesting Polish tours
for the benefit of English holiday makers. Three
tours have been arranged. As an example,
Tour No. 1 includes the sea voyage to and from
London, railway journey f{rom Gdynia to
Poznan, Warsaw, Cracow, Zakopane and neigh-
bouring mountain resorts, with hotel accom-
modation and conducted visits to all places of
interest.

Vacation courses in Polish hlstory and arts’
have also been arranged.

Full particulars can be obtained from the
Polish Travel Office, 25, Cockspur Street, Lon-
don, S.W.1, or from Mr. Thad Ordon, c¢/o The
Wiveless World, Dorset House, Stamford
Street, S.E.1.
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EDITORIAL. COMMENT

New Set Designs
Points Which Require Attention

OTV that we may presume the
manufacturers are  busy
completing their designs for

next season’s sets and com-
ponents, it is an opportunity to draw
attention once more to certain changes
in styleof receiving sets which we believe
would be welcomed by the public.

There seems to be, at the present
time amongst manufacturers, a
decided prejudice against the separa-
tion of the speaker from thc set; it
is argued, we believe, that such an
arrangement complicates distribution
of sets, packing, and so forth; but
this seems to be a matter of small
importance by comparison with the
advantages which the listener would
enjoy. It is surely worth while to
have the choice of the best position
in the room for the speaker and not be
obliged to accommodate it at the par-
ticular point which is most convenient
for the set. Again, by separating
the speaker from the set considerable
scope is offered for an improvement
in the quality of reproduction.

In these days when the majority of
good sets leave comparatively little to
choose between them, it would surely
be of advantage to any manufacturer
who adopted the idea of separating
the set from the loud speaker to have
this additional selling point.

In America manufacturers are al-
ready giving attention to this require-
ment, and a well-known authority
there stated some time ago that
“ Clearly the loud speaker must be
separated from the set, equipped with
sufficient baffle area, and placed, in-
conspicuously perhaps, in some other
part of the room,” and that ‘““ The
very advantage of tuning and adjusting
volume and tone from the point in

the room where the listener will sit is
of great importance.”

Another direction in which there
is quite definitely room for ingenuity
is in the design of tuning scales for the
set. Some improvement has taken
place recently, but we still have a long
way to go before tuning a set has
reached a stage of simplicity which
will bring it into line with the other
advances which have taken place in
receiver design. The ordinary listener,
we believe, attaches far more import-
ance to the simplicity of tuning to
whatever station it is desired to
receive than is generally supposed.

Broadcast Transmitters
Possibilities of Single Sideband

I have reached a point in
ZZ broadcast development

where the transmitting side
seems to have settled down on a
permanent basis as if therc was little
to be expected from it in the future
beyond quite minor improvements.

But it may be well worth while
not to abandon hope of a partial
solution being arrived at by changes
at the transmitting end.

Single sideband transmission, which
is discussed in an article in this issue,
is in practical use to-day in certain ser-
vices, but it has not been adapted for
broadcast purposes. We venture to
think, however, that if some of the
ingenuity and effort which is at present
directed towards finding a solution for
the selectivity problem on the receiving
side were focused upon the transmitter
instead, wemight hope for some solution
to be found at that end.

It seems to wus, therefore, quite
probable that in the not far distant
future more will be heard concerning
the single sideband system as applied
to broadcast transmission.
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What of the Future ?

Wireless World, Jume 15th, 1934.

D ESCRIBING single sideband transmission and showing how it is already

possible—at any rate technically—that more transmitters might be accommodated

in the allotted broadcast bands,; alternatively, much higher quality would become
possible if the existing number of stations were to operate on this system.

HE Lucerne Plan has now been
in operation for a long time, and
we are able to take stock of the
position in regard to the broad-

casting situation.

The new scale of wavelengths came into
being in a manner which was remarkable,
not only as a technical achievement, but
as a wonderful example of what can be
done when widely divergent interests com-
bine to find a common solution to their
difficulties. Undoubtedly, many broad-
cast services have had to forgo privileges
for the common weal, and it is most
encouraging to see the scheme now work-
ing so well.

Where We Stand

At the same time it is interesting to
review the technical position in the light
of experience up to date. The first point
which is clearly brought out is the vital
necessity for all stations to be equipped
with means to ensure a very high order
.of stability in wavelength. Most of the
high-power transmitters are already so
fitted, but many of the small stations,
intended for a localised service area, are
working with somewhat crude controlling
apparatus.  Although such stations may
be geographically far separated from the
service using the adjacent channel, yet,
owing. to the extreme sensitivity of all

receivers to heterodyne notes (whistles), -

serious interference arises at night time,
when the received signal strength rises,
unless the allotted wavelength is very accu-
rately maintained. The technique for
keeping the required stability is known
and used on the large stations.; but ques-
tions of cost and supervision limit its
application in the design of small trans-
mitters. The difficulty has been some-
what eased by the new allocation for the
following two reasons:—

(1) The definite fixing of a wavelength

to belong permanently to a station renders
it possible to utilise transmitting circuits
having a very limited range of adjustment.
This allows the designer to secure a much
better stability for a given cost.

(2) The fixed wavelength lends itself to
the employment of single-frequency elec-
tro-mechanical oscillators such as piezo-
electric crystals or tuning-forks. The
crystal drive is probably the simplest and
steadiest at present obtainable when the
balance of cost and performance is taken
into account.

Although the Plan will, on these scores,
help considerably, yet the problem of con-
trolling the wavelength emitted from a
station to such an accuracy as is demanded
cannot be regarded as finally solved. Re-
search and experiment will therefore be
encouraged in this direction with beneficial
results to all services.

The Plan has also made it very obvious
that before long a real trouble will arise
in the packing of the required number of
services into the available number of
channels. It is quite evident that the
people of Europe will not be content to
remain stationary in the matter of the
amenities afforded by broadcast news and
entertainment. This will bring, and is now
bringing, a desire for better and more ser-
vices, implying the building of stations of
higher power and an increase in the total
number in operation.

If, as is the case, we have only a certain
limited band of wavelengths available for
the purpose of broadcasting, then an
increase in number over and above that
provided for by the Plan must be followed
by a closer packing of the channels. Now
any two stations (each occupying its own
channel), when received simultaneously
on a single receiver, interfere withh each
other. The interference primarily takes
the form of the production of a continuous
whistle in the loud speaker. The pitch of
the note, or whistle, is controlled by the

closeness of the channels in the wavelength
band, and its strength, or intensity, by the
strength of the weaker station. Fortun-
ately for the broadcast listener, the ear is
insensitive to notes of very high pitch, so
that, provided the interference whistle is
high enough, no serious trouble ensues.
In the case of the Lucerne Plan the sta-
tions are so spaced in the wavelength scale
that the pitch of the note produced by the
interference of adjacent channels is about
one octave above the highest note on the
piano. This note is perfectly audible to
the average person, but does not seriously
spoil the reception of the desired pro-
gramme.

Sacrifice of Quality

Receiver manufacturers also have
certain dodges to prevent the whistle from
being heard. It must, however, be kept
in mind that use of such whistle preventers
is attended by a reduction in the quality
of the received speech or music. It is a
fact that if full use is to be made of the
real acoustical quality of the B.B.C.
transmissions in this country, then the
whistle produced by the interference of
the adjacent channel will also be heard.
This is particularly the case in the even-
ings, when the strength of low-power dis-
tant stations may at times rise to a high
value.

An even more serious type of interfer-
ence is caused by the direct encroach-
ment of one channel on its neighbour
when sounds are transmitted. Without
worrying about the technical details, it is
a fact that Nature has been unkind
enough to ordain that when we cause a
sound wave to ride on the back of a wire-
less wave (or carrier wave), then no
matter how carefully and steadily we con-
trol the master oscillator, keeping the
transmitting station on its wavelength in
the middle of its correct channel, the



JUNE 15th, 1934.

Broadcast Transmission—

carrier wave becomes split up into a num-
ber of secondary waves grouped around
it. - The more complex the jumble of
sound waves comprising the speech or

Wireless
Worldl

This type of interference is undoubtedly
the most serious trouble to be encountered
in the immediate future; and before con-
sidering the probable line of attack on the
obstacle it will be well to consider a little

music superim-
posed upon the REGTION OF
carrier, the more SHORTER WAVES

elaborate becomes
this secondary sys-
tem of waves tra-
velling with it. We
thus see the reason

DIRECTION OF
LONGER WAVES

STATION

'8
O
>
<
>

for giving each
channel a width in
wavelength. It is HANNEL WIDTH

L_ ADJACENT 1. CHANNEL .1, ADJAGENT |

' CHANNEL

not only to allow
for wanderings of
the primary wave
of the transmitter
(caused by lack of steadiness of the master
oscillator), but also to allow elbow room
for the transmission of these secondary
waves produced by the superimposed
sounds. It also will be clear that even
if the stations are accurately controlled,
30 that the carrier waves lie in the middle
of their respective channels, the sound
waves themselves may set up secondary
waves which lie in the next door channel,
and so cause interference. It is possible
to reduce the spread of these secondary
waves and so arrange matters that no
wavelengths are produced outside the
allotted channel, but this is accompanied
by a reduction in the quality of the re-
production. - The wider the spread
allowed the better the quality.

Minimum Channel Width

Under the Lucerne Plan the channels
have been arranged so that the quality is
just being noticeably affected if the cir-
cuits (i.e., transmitter and receiver) are
so designed as to confine the secondary
wavelengths strictly to the allotted limits.
If any further reduction of channel width
were made it would be noticeable that the
reproduction was definitely poor.

We therefore see that the demand for
more and higher power stations cannot be

Fig. 2.-—The lcwer sideband removed, leaving interierence on the
higher adjacent channel only.

more closely its nature.  As explained,
when the carrier wave has the sound
vibrations supcrimposed on it, secondary
waves are produced. Now these waves
are spread out on either side of the carrier
wave, so that the station transmits its
steady carrier accompanied by two simi-
lar fringes of waves; one set spreading in
the longer wave direction and the other
in the shorter. This can be represented
pictorially in the
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door channel on the shorter wave side.
This procedure alone, if effected by any
considerable number of stations, would
materially reduce the total amount of
jamming. We can now go a stage farther
and move the carrier wave to the left-
hand edge of the middle channel depicted.
The remaining fringe, of course, accom-
panies it in this shift keeping its relation-
ship to its carrier unaltered.

Our picture must be again modified,
and now takes the form of Fig. 3.

It is how obvious that we have cleared
the next channel on the longer wave side.

By these changes we have therefore
completely removed the disturbances
from the two adjacent channels and their
transmissions are unmutilated.  The
exact effect on the total carrying capacity
of the medium wave broadcast waveband
under these new conditions is very diffi-
cult to estimate; but we may say with
safety that it will be greatly increased.

Research and experiment is necessary
to establish designs for both transmitters
and receivers to operate in this manner,
and, indeed, work has already begun in
various laboratories.

It is not intended to suggest that any
revolutionary changes are imminent ; but

manner of Fig. 1.
The diagram is
s e | f-e x planatory.
If, therefore, the
channels are distri-
buted in the wave-
length scale as sug-
gested in the pic-

DIRECTION OF
SHORTER WAVES

DIRECTION OF
LONGER WAVES

WAVE OF
STATION

SECONDARY,
AVES

| )

ture, some of the

|« ADJACENT
secondary waves : CH

ACENT .|, CHANNEL |, ADJAGENT

CHANNEL

will fall in the
channels adjacent
to the one under
consideration, and
they will be heard by receivers using those
channels with resulting interference. The
important thing to notice, however, is
that the secondary waves are distributed
perfectly symmetrically on either side of

the carrier wave.
It is possible, by electrical means, to
remove any por-

I

DIRECTION OF

GHANNEL

SHORTER WAVES LONGER WAVES

| ADJACENT >t Cmg#_ﬁL »le ADJACENT .|

’ CHANNEL

tion of the band of
wavelengths trans-
mitted by a station;
and, furthermore,
it has besn found
that it is possible to
receive a transmis-
sion in which one
= complete fringe of
secondary waves
has been removed,

DIRECTION OF

Fig. 1.—The conventional method of double sideband transmission,
illustrating encroachment into both neighbouring channels.

met by a closer packing of the channels
because such a course would lead to inter-
ference with reception caused by the
secondary waves produced by the sounds
superimposed upon the carrier waves of
the adjacent channels. Further, any
attempt to reduce these interferences can
only be effective at the cost of the quality
of the reproduction.

without deteriora-
tion in quality of
speech and music.
It is immaterial whether we leave un-
touched the fringe extending into the
longer or the shorter wavelengths. For
the sake of illustration let us remove the
fringe to the lett of the carrier of Fig. 1.
If this is done, our picture of the transmis-
sion will appear as in Fig. 2.

It will be seen that we have eliminated
the interference which existed in the next

Fig. 3.—Result of re-allocaticn of carrier frequencies: sideband
interferencz (or ‘“splash’’) disappears entirely.

rather to point out the lines upon which
development is likely to occur now that
the success of the Lucerne Plan has shown
that a broadcast system so heterogencous
as that of Europe can be brought to a
realisation of the advantages of a carefully

maintained and orderly method of

working.

In Next Week's Issue
Single-Span A.C.
Receiver and the
Quality Amplifier

ULL details of the modifications

necessary to the Single-Span Receiver
when it is to be used to fecd the Push-Pull
Quality Amplifier will appear in next
week’s issuc. The combination is out-
standing in the quality of reproduction
obtainable and is suitable for both loeal
and distant reception. An illustration
of the revised receiver will be found on

page 417.



406

Turning the Record

Factors Determining Torque and Speed
Regulation in Gramophone Motors .

By E. C. WADLOW

N important factor influencing the quality of gramophone re-
production 1is the variation in the motor speed caused by

alterations in retarding torque at the needle point as the latter traverses

the record groove.

It is interesting to see how this load changes with

needle and record wear, pick-up characteristics, different record materials,
and so on, and to compare the different systems of gramophone motor speed
control which are in use at the present time

F the action of the needle in traversing
the groove of a gramophone record is
considered, it will be seen from Fig. 1
that the resultant pressure between

the two may be split up into two compo-
nents, one vertical and one horizontal.
The former is due to the weight of the
pick-up or sound box supported on the
needle point, and the latter is the hori-
zontal pressure between the needle and the
groove wall, set up as the needle is forced
to follow the groove contour. This hori-
zontal component, which thus causes the
needle to vibrate to and fro, is effective
only in producing sound. While these

Fig. 1.—Section of needle and groove show-
ing- resultant forces but neglecting friction.

pressures are unaffected by the position of
the needle point on the record, the retard-
ing torque is proportional to its radial dis-
tance from the eentre. :

The effect of employing different mate-
rials, and of wear, upon the retarding
torque, is best seen by making experiments
with plain cut records, when the horizontal
pressure is eliminated.  ‘The torque is then
given by T=pWR, where p is the co-
efficient of friction between the record
material and the needle, W the weight on
the needle point in grams, R the radial
distance in centimetres of the needle from
the centre of the record, and T the retard-
ing torque in gram-centimetres. (This
neglects the very small side thrust which is
necessary to feed the sound box or pick-
up gradually inwards towards the centre
of the record as playing proceeds.)

The coefficient of friction, p, is deter-
mined by needle and groove shapes, and
by the nature of the materials in contact,
and is independent of the type of pick-up
or sound box used. Experiments in which
the retarding torque was measured with a
specially constructed dynamometer motor

gave, among others, the following figures:

A new loud-tone steel needle on a new
plain cut record of material used as stan-
dard by one record manufacturer gave an
average value of p=0.084, which corre-
sponds to a retarding torque of about
160 gm. cms. for an average pick-up at
the periphery of a 12-inch record. Other
materials with similar needles gave average
values for p of 0.081, 0.094, and 0.116
respectively, while a flexible record tested

‘under similar conditions gave u=0.140.

For comparison, it may be mentioned that
the value of i for a well-lubricated bearing
is about 0.05, and for a motor car brake
about 0.4. There is thus not much
prospect of a reduction in the value of g,
which, if it could be achieved, would
enable smaller and less costly motors to be
employed, or, alternatively, make for
greater constancy of speed with existing

types.
Needle and Record Wear

The value of p is, however, very easily
altered by needle and record wear, and
the change often takes place so rapidly
that there is a doubt when testing new
materials as to whether observed differ-
ences are due to actual differences between
the materials or whether they are due to
the states of wear not being comparable.

Fig. 3 illustrates a test

Wiveless World, June 15th, 1934.

Fig. 2.—From measurements of the retard-

ing torque T, the needle pressure W, and

the radius of the groove R the coefficient

of friction of the record material can be
calculated.

on this account, and the makers of such
records recommend that the needle should
be used over and over again. Of course,
the needle should never be taken out and
replaced on account of the chisel edge
which will almost certainly be presented
to the groove wall. Measurements also
show that this procedure may increase the
value of p by 20 per cent.

Similar conclusions hold for music
records until the groove walls begin to
show signs of wear. Then the torque re-
quired to drive the record commences to
increase, and when pieces have actually
been torn from the record the torque re-
quired may be up to 50 per cent. greater
than for the first playing. The number of
playings which may be made before the
torque begins to increase is usually at least
forty in bad cases, but, of course, may be
much greater. When this point is reached,
perfect reproduction 1s unattainable, how-
ever good the motor, and for this reason
the data given in this article is confined
to the first stage in the life of the record
when a fall in torque is generally observed.

The effect of using different types of
needle is therefore best shown by using
plain-cut records which have been used a
number of times. Tests made with a
number of needles on a standard record
material under comparable conditions gave
the following average values:—Soft-tone
steel, p=0.079; loud-tone steel,.n=0.09;

where the same loud-tone 200,

steel needle was allowed to ;
18

play over the same plain cut

record time after time. The 160

value of p at the beginning

was o.10, falling to 0.067 14

after forty playings—a re-

12

duction of 33 per cent. If

TORQUE TO TURN RECORD
AT 78R.PM. (GM - cms)

the needle is changed for

=

every playing the effect is
similar, but the reduction in

10 2 40
NUMBER OF PLAYINGS

value of p is not so great.
One of the most remarkable
examples of the influence of
wear on p was obtained some time ago
when it was found that for a new flexible
record and a new loud-tone steel needle
- was 0.14, while a similar needle which
had played through a record once gave a
value of p=0.09 with a new record—a
reduction in retarding torque of 36 per
cent. Difficulty is sometimes experienced

Fig. 3.-—Curve showing reduction of driving torque required
by the same needle with increasing number of playings.

semi-permanent needle, p=0.095; loud-
tone Tungstyle, p=0.116.

However, differences in retarding torque
can be noticed even between record
materials and needles supposedly identical,
apart from errors of observation. Thus
variations in records of the same type may
amount to as much as 15 per cent., and
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needles from the same box may show
variations of about 5 per cent. Some of
this is no doubt due to the states of wear
not being really comparable.

The purpose of the groove on the record
is to oscillate the needle to and fro at an
amplitude and frequency proportional to
that possessed by the original sound wave,
and the horizontal component only of the
resultant pressure between needle and
record is useful in doing this. If the groove
could be shaped like a rectangular trough,
with vertical walls, it might be possible to
make the needle follow the groove without
there being any necessity for a vertical
pressure component. But such a groove
would be very easily damaged, and in
consequence the triangular shaped groove
is universally adopted. The vertical pres-
sures which have so far been considered
are necessary simply to keep the needle
point in the groove, and the factors which

Fig. 4.—Pressures acting on record when the
needle is just leaving the groove.

determine the magnitude of the horizontal
component cannot be examined experi-
mentally in a direct manner by eliminating
the vertical component. If the latter is
entirely removed by counterbalancing, the
equilibrium of the system is unstable, as,
with record groove and needle shapes uni-
versally used, no point on their surfaces
exists where the resultant pressure normal
to their surfaces at the point of contact
may become horizontal. With zero ver-
tical pressure, therefore, any side pressure
immediately causes the neeedle to leave
the groove.

Load Due to Recorded Sound Groove

However, some idea of the magnitude
of the horizontal pressure may be obtained
from counterbalancing experiments. Re-
ferring to Fig. 4, if o is the angle which
the groove wall makes with the horizontal,
the needle will stay in the bottom of the
groove as long as Hmor is less than W
tan (2+8), where d=tan—'u, H is the
horizontal pressure, and W the vertical
pressure. With usual values of o and g,
Hmar must be less than about 1.15 W or
the needle will begin to travel up and
down the groove walls. 1If this value of
horizontal pressure were canstant, the
needle would leave the groove, but as the
pressure is alternating, the time element
becomes important, and the needle may
not have climbed to the top of the groove
wall before the pressure has fallen to a
safe value, or has even reversed. There
is thus a range of horizontal pressures
oves which the needle remains in the

Wireless -
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groove but is not following the contour
accurately. This range may be determined
approximately by listening to the repro-
duction as the weight on the needle point
is reduced, or by using an oscillograph
and constant-frequency records,

Vertical Pressure More Important

The effects of pick-up or soundbox
characteristics upon the horizontal com-
ponent of the pressure between the
groove wall and the needle cannot be
determined with any degree of accuracy
by this method. The problems involved
are very difficult of solution either experi-
mentally or by calculation. The method
outlined serves, however, to indicate
approximately the magnitude of the hori-
zontal pressure, and to show that the
effects on the motor, with which we are
now mainly concerned, are of a second-
ary nature only; for it is found that the
vertical pressure may be reduced over a
very wide range of frequency to about 50
grams before the needle ceases to follow
the grove accurately, and to 15 or 20
grams before the needle actually leaves
the groove. Thus it appears that with
normal pick-ups and soundboxes having a
weight from 100 to 150 grams on the
needle point the vertical component of
the resultant pressure between the needle
and the record centributes by far the
larger proportion of the retarding torque
on the motor.

This is also confirmed by dynamometer
experiments with constant frequency, and
with music, records. With a variety of
needles and vertical pressures of 100 to
150 grams, it is found that the difference
in retarding torque caused by adjacent
loud and soft passages on a number of
music records does not often produce a
variation in retarding torque upon the
motor greater than about 20 per cent.
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portant from this point of view. In a
series of experiments the tracking was
arranged to vary from 1.5 inches behind
centre to 1.5 inches ahead of centre, but
no difference in retarding torque could be
measured.

It is clear, therefore, that a number of
factors, such as the response characteristics
of the pick-up or soundbox, which vitally
affect the quality of reproduction have
little influence on the retarding torque
imposed on the motor. The major cause
of variation in the latter for a given pick-
up or soundbox is the gradually decreas-
ing radius at which the weight on the
needle point acts as playing proceeds.
Superimposed on this are smaller irregular
variations due to loud and soft passages,
and smaller permanent changes due to
record and needle wear.  For practical
purposes, therefore, with normal types
of pick-up, soundbox and record, the
torque required to drive the latter at #8
r.p.m. will fall approximately within the
limits of the shaded areas of Fig. 5.

Minimum Audible Variation of
Frequency

Before discussing some of the methods
employed for maintaining the motor speed
within the necessary limits of constancy
under these varying loads, the degree of
speed variation which can be tolerated
before the reproduction begins to suffer
must be considered.

The minimum differences in frequency
perceptible to the human ear are difficult
to determine, and as they differ from one
individual to another, and vary with the
conditions of test, it is not possible to
fix limits with absolute precision. The
most reliable numerical results are those
of Knudsen'!, whose figures (extrapolated
beyond 4,000 cycles by Harvey Fletcher)
are given in Fig. 6. For frequencies be-
tween 500 and 4,000 cycles per second,

Likewise, with  constant - frequency
records, the retarding torque
does not vary more than 20 300

Ll

per cent. over a very wide

[ [ ] ]

band of frequency. The view
has often been expressed
that the load imposed on the
motor is much less with a
pick-up than with a sound-
box. Experiments with
different types, however,

200

12 INCH REGORDS|
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AT 78R.P.M. (GM -cms.)

show this to be incorrect.

TORQUE TO TURN RECORD

The weight on the needle

ANEENEEEENEEEEN
2 3 4 5

point is frequently the same
for both pick-ups and sound-

TIME AFTER COMMENCEMENT OF PLAYING (MINUTES)

boxes, and there is then
generally very little differ-
ence in the retarding torque
caused by the two types. At a number
of frequencies, in fact, it may be lower
with the soundbox. Again, the mica dia-
phragm soundbox has been accused of
causing a greater load than the metal
diaphragm type, but there is also very
little justification for this statement.
With the small difference in retarding
torque caused by the reproducer charac-
teristics and the frequency and amplitude
of the recorded sound, it is only to be
expected that tracking errors are not im-

Fig. 5.—Limiting values of torque required under normal
conditions to turn records at 78 r.p.m. .

respectively, the minimum perceptible
difference in frequency is about 0.3 per
cent. The sensitiveness of the ear is
reduced at both higher and lower fre-
quencies. It also varies with the intensity
of the sound being received, and, accord-
ing to Harvey Fletcher, decreases as the
sound intensity is lowered.

The interval of time which elapses

1 Physical Review No. 22, Jan., 1923, p. 84;
also Speech and Hearing by Harvey Fletcher,
Macmillan & Co.
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between the hearing of two notes which
are being compared has also a consider-
able influence. If the interval is fairly
short, say, about half a second, any
difference in pitch is much more readily
detected than if the interval is a minute
or longer. On the other hand, it has been
found that there is a minimum length of
time during which a pure tone must ex-
cite the ear in order that it

Wireless -
World

are rarely as severe as assumed above.
With most records, the change in torque
will be less than from 200 to 60
gm.-cms., and, in any case, will take place
gradually over a period of minutes. So
a greater change in frequency than 0.3
per cent. between beginning and end of
a record, due to the change in load, is
commonly found. In fact, with several
makes of motor which have enjoyed great

may be sensed as a tone
having a definite pitch. This
time is about one-twentieth
of a second.

The sensitiveness of the
method of speed control may
conveniently be denoted by
the torque in gram-centi-
metres which, when applied
to the turntable spindle,
causes the motor speed to
fall by 1 per cent. Thus,
taking the range of torques

IN FREQUENCY PER CENT

MINIMUM PERGEPTIBLE CHANGE

Pr———

32 4 2 512 1,024 2,048 4,096 8,19
FREQUENCY IN CYCLES PER SECOND

16,384

encountered during the
playing of a 12-in. record
as from 200 to 60 gm.-cms.,
the sensitiveness of the speed-controlling

200 — 60

device should be =470 gm.-cms.

for a 1 per cent. change, if Knudsen’s
figure of 0.3 per cent. is taken as the
maximum speed variation allowable.

In practice, however, the conditions

Fig. 6.—Minimum change in frequency perceptible to

the ear at different frequencies.

popularity for many years, the sensitive-
ness is not more than a third of the figure
given as a minimum, based on Knudsen'’s
experiments. On the other hand there are
‘motors in which the figure of 470 gm.-
cms. for a 1 per cent. speed change is
slightly exceeded.

¥To be concluded.

LISSEN CAR RADIO RECEIVER

radio receiver in our issue of December

15th, 1933, further progress has been
made in the development of the apparatus,
and a new model operated by a D.C. genera-
tor driven by the car battery is now avail-
able. The generator and the set are both
housed in the same metal container, which
has been lengthened and a partition fitted
for this purpose. It is watertight and in-

SINCE last we reviewed the Lissen car

tended to be sunk below the level of the
floorboards in the ecar.

A five-valve circuit is employed with three
H.F. stages, as in the battery model pre-
viously described, and the only notable
change that has been made is in the output
stage, which in this model employs a super-
power pentode giving about two watts un-
distorted power output.

Although the reproduction of the battery

Receiver and generator unit of the Lissen car radio equipment with the cover removed.

JUNE 15th, 1934.

model was undoubtedly good, it has been
possible to improve on this, for a higher
anode potential is available for the output

The metal container housing the receiver
and generator unit.

valve and the pentode will handle the par-
ticularly loud passages in the transmission
without a trace of distortion.

Sensitivity and selectivity are sensibly the
same, and quite adequate for the needs of
car radio ; the set, of course, includes A.V.C.,
which, being effective on three stages, main-
tains constant volume under all conditions
on the road.

The controls remain as before, with
tuning, volume control and waveband
switching embodied in a small unit attached
to the steering column within easy reach of
the driver’s right hand. Tuning can be don=
by ear, but should it be necessary to glance
at the dial, the scale is clearly indicated
by concealed lighting, yet no dazzle effect
is produced. Medium- and long-wave
ranges are indicated by a change in the
colour of the dial light, a diffused red illu-
mination showing the former, while green
is employed for the latter.

The price of the complete generator equip-
ment, including all accessories and a set of
suppression units for the ignition of any
make of car, is twenty guineas. The total
current taken from a 12-volt battery is only
just over three amperes, including that re-
quired for energising the field of the moving-
coil loud speaker.

It has been found possible to reduce the
price of the battery model, which now costs
sixteen guineas complete. The makers are
Lissen, Ltd., Lissenium Works, Worple
Road, Isleworth, Middlesex.

Television: To-day and To-morrow. By
Sydney A. Moseley and H. J. Barton

Chapple. Pp. 208+xv. 405 diagrams
and illustrations. Published by Sir
Isaac Pitman and Sons, Ltd., London.

Price 7s. 6d.

This book is a comprehensive history of
the Baird system of television. It includes
a non-technical outline of the working prin-
ciples of television apparatus, which, com-
pared with many popular explanations, is
commendably free from errors. The history
is detailed, and describes every step of the
Baird Company’s successive technical ex-
ploits. The tired business man will be able
to get a good bird’s-eye view.

One feels, however, that a less partisan
attitude would have served better the
authors’ purpose of lauding the oldest, and
British, system of television. It is not pro-
ductive of the best of impressions when one
of the authors, in his introduction, remarks,
for instance, that certain other authors of
books on television exhibited an incomplete
knowledge of their subject. J. H. O. H.
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HINTS and TIPS

AIDS TO BETTER RECEPTION

T HE introduction of Single-Span tuning
has again focused attention on the
vexed question of tuning scales, and
brings home to us the fact that length of
scale is a highly desirable quality. In sets
built to the new principle, the whole range

of broadcast wave-

Tuning lengths is covered by
Scale a single sweep of the
Length tuning control, and it

might be thought that
the scale would be crowded; actually,
however, there is no very great risk of
serious congestion. The medium-band
stations are spread over the first 130
degrees of the scale, thus giving more than
a degree per channel.
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Fig. 1.—Length of scale is as important in
a tuning dial as in an electrical measuring
instrument.

It might, however, be difficult to “‘log ™
tuning positions with accuracy if a very
short scale were used, and anything much
less than that specified can hardly be con-
sidered suitable. It will be remembered
that the scale used in the receiver de-
scribed was of the semicircular type, 5in.
in diameter ; this means that the length of
the scale—which from our present point of
view is what really matters—amounts to
nearly 8in., as is shown in Fig. 1 (a).

A straight horizontal scale, though ap-
pearing to be larger, may often have less
effective length than a semicircular scale
which occupies the same amount of space
behind the panel. To obtain the equiva-
lent length of the ordinary semicircular
arrangement shown in diagram (a), we
would need a horizontal scale 8in. in
length (diagram (b)).

As a matter of interest, it is worth while
considering the possibilities of a circular—
or nearly circular—tuning scale of the type
indicated in diagram (c). Such devices
do not appear to be available commer-
cially, but would offer the advantage of a
very long scale (for example, about 10}in.
length for a diameter of about 4in.) com-
bined with compact dimensions. The
difficulty, of course, is to arrange for a
good non-slipping link mechanism between
the condenser spindle, which rotates
through 180 degrees only, and the pointer.
An arrangement offering this advantage
would have distinct attractions if the
Single-Span principle were extended to
cover a still wider band of wavelengths.

NWANTED transference of H.F.
energy from circuit to circuit takes
place in many mysterious ways, and re-
cently one or two cases have been encoun-
tered where instability is caused by stray
couplings through the heater circuits of in-
directly heated valves.
A cure for this

Str¢.1y trouble seems to be
Couplings most easily effected by
wiring a pair of o.1-

mfd. condensers in series across the

heaters of one or more of the valves, and
joining the junction point between these
condensers to earth.

SELF-CONTAINED frame - aerial
receiver seldom works well when
placed upon an old-fashioned sideboard
with « mirror at the back. The reason is
that the ‘‘silvering’’ of the mirror im-
poses heavy damping on the frame aerial.
This damping is, of

The Wrong course, most pro-
Place for a nounced when the
Portable frame is close to, and

in the same plane,
as the surface of the offending mirror.

HE following experience of a battery

set user may prove of value to other

listeners who observe the symptoms
described in their own sets.

This listener was rather puzzled because

his receiver would not function unless the

low - tension battery

An connections were re-
L.T. Battery  versed; i.e., positive
Phenomenon L.T. to H.T. negative

and earth.

The explanation .was that the high-
tension battery had run down in an in-
ordinately short period, but grid bias volts
had remained unchanged. The result
was that all the valves in the receiver were
over-biased in relation to the anode volt-
age applied. When a positive L.T. con-
nection was made, the normal negative

bias was slightly neutralised, enabling the
receiver to function once again. Of
course, a reduction in the grid battery
voltage when ordinary ‘‘ negative to nega-
tive”” connections were restored improved
reproduction still further.

ABUILDER of the original Single-Span
receiver offers the following sugges-
tions. These are made as a result of his
own experiences in constructing the new
receiver, and should prove of interest to
other readers.

. I. There is some-
Practical times a risk that the
““Single-Span’’ terminal tags of the
Hints coils will touch the

tops of the screening
cans; this can be avoided by inserting
discs of paper or of some other insulating
material in the top of each can.

2. The short leads from the coils to the
caps of the I.F. valve can easily be
threaded through the top of the can by
inserting the ends into a length of sleeving,
which will act as a guide.

3. Those who take a pride in the ap-
pearance of their sets will find it worth
while to apply a coat of transparent
lacquer to the coil screens before they
become finger-marked.

4. The tuning condenser spindle will just
take certain types of dial other than that
for which it 1s intended, but the makers
might with advantage fit rather longer
spindles.

5. To support the baseboard for wiring,
two sets of four ““ G’ cramps can be fixed
as shown in the accompanying sketch.
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Temporary
support for a
baseboard.

The ordinary 3in. pattern will do for fit-
ting under the board, and the.larger type
made by Hobbies are suitable for the
upper surface. The length of the project-
ing screw can be increased by inserting
wooden blocks as shown.
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Why the Balkans are Deaf

Thirteen Million Population : Sixty Thousand
Listeners
By A. A. GULLILAND

AKING Yugoslavia as a lypical Balkan country, our

contributor has visited the towns and villages lo discover

why the ordinary people are out of touch with the beneficent

and pacificatory influences of broadcasting. His investigations,

concluding with an interview with the Postmaster-General,

reveal that in most cases crystal-set owners can hear only
foreign stations !

Are Yugoslavia, Bulgaria, capital, Beograd. These stations cater for
Greece, and Albania lost to the population of the three most important
broadcasting? Will these coun- towns, for the service range of a 0.7 kW,
tries remain outside an influence a 7 kW., and a 2.8 kW station (Zagreb,
which, even in vast Russia, has Ljubljana, Beograd) is very limited in-
proved invaluable? To seek an deed. And my observations in other
answer, I went to Yugoslavia, parts of the country prove this statement
this being the largest and most to be true; Budapest, and not the Yugo-
important country in the slavian, stations are relied on for daylight
Balkans. programmes in the greater part of the

The first broadcasting station country, Bucarest in some parts, Graz in
in Yugoslavia and, in fact, in the north, and Bari on the Dalmatian
coast.

In making out the
concessions to the
i| three broadcasting
stations in terms of
reception by two-
and three- valve
sets, the Yugo-
slavian Govern-
ment obviously de-
cided not to follow
the example set by
Poland and FPun-
gary and provide
the country with a
crystal-set reception
service. It would

ROADCASTING has become part
of our lives. Statesmen talk quite
seriously of it as a means to stop
war. In Russia it is used to edu-

cate and raise to a higher standard a vast
population which would otherwise be un-
attainable on such a wide basis. In Ger-
many broadcasting forms the direct link
between Government and people. But there
are countries in Europe where, for some
reason, broadcasting makes little or no
headway. 1 am not
thinking of those lands
situated in the sunny

south where the major
part of the population
prefer outdoors to in-
doors, and where broad-
casting will hardly ever
attain the same weight
or importance as in
countries less blessed by
sun and climate.

Irefer to that corner in
south-eastern Europe,
the  Balkans, from
where, twenty years
ago, the torch of the
World War was set
alight. Broadcasting can
only be of real use,
internationally and
nationally, if the larger
part of the population

Radio-Zagreb, on an
island in the River Save,
must be approached by
the station boat seen in
our uppermost picture.
Ivica Arhanic and Prof.
Srepel, announcers at
Zagreb, are pictured
above while broadcast-
ing the midday ad-
vertisements. On the
left is a favourite micro-
phone *“turn,” a
‘“ guslar ”’ player of
Dalmatia. On the right
Serbian peasants are
dancing the national
“ Kolo.”

the Balkans, was
opened by a small
band of amateurs at
Zagreb on May 15th,

have made a habit of

1926. Two years later

listening. Without that, the most beauti- a station. was provided for Slovenia, at
ful concerts, the wisest talks, and the most Ljubljana, and on March 24th, 1929, a
important political speeches find no echo. 2.8 kW. transmitter was opened in the
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seem that the intention was to limit broad-
cast listening to those persons who could
afford a valve set. (A valve set costs
9,000 dinars, or as much as five horses!)
This circle of people is naturally limited
in a country which largely depends on
agriculture for a livelihood, and where
the peasant population has in the past been
too busy with wars of liberation to have
much time for developing its culture and
education.

No Scope for Pifates

At Skoplje, until 1912 under Turkish
rule and called Ueskiip, 1 obtained valu-
able official statistics showing the exact
occupations of listeners. In the postal dis-
trict of Skoplje, which covers the entire
Banovina of Morava and Vardar, i.e., the
whole of Serbia proper without Beograd,
there were exactly (April 1st, 1934) 2,500
listeners. It is unlikely that
there are any pirates in these

it necessary to depend on private initia-
tive, which, in its turn, threatens the
monopoly which the Government has so
long enjoyed. This state of affairs has
brought about an impasse which has lasted
since July, 1

When in Beograd I had an interview
with the Yugoslavian Postmaster-General,
Dr. Ratajac. He

Yrr

to be tound in the towns.
lation of this large country is over
‘13 millions. The majority are peasants
who, for very many years to come, will
not be able to afford more than a
crystal set. On the other hand, there is
a dire necessity for more effective educa-
tional, cultural and hygienic propaganda,

The total popu-

pointed out that the
Government  fully
realised that things
could not be left as
they were, especi-
ally in view of the
fact that certain
foreign stations, ob-
viously taking ad-
vantage of their
high power, were
arranging  special

districts, as every sale of a re-

ceiver must be notified to the

Post Office, and a licence is
issued automatically. Of these

2,506 listeners there are none

with crystal sets, only two use a

one-valve, and only eighty-

three a two-valve set. The

majority, 991, use three-valvers,

897 listeners four-valvers, 315

five-valvers, and there are even

six with nine-valve sets. Not

one single peasant is a listener,

and only forty-three schools and
eighty-four teachers in that vast

region have receivers.  The’
majority of the 2,506 listeners

are officers, State and private

officials, priests, and business

men.

The Government is aware of
these facts, and intends provid-
ing a remedy by the increase of
the power of the present stations
and by erecting further relay sta-
tions. But lack of capital makes

appropriate programmes and
even news bulletins in Serbian

study of broadcasting erganisa-
tion in other countries, and in
all  probability ~would very
shortly takethebull by the horns
by reorganising Yugoslavian
broadcasting on a national basis.

Knowing the Balkans as 1
do, some time may yet go by
before any change is made. But
at least my interview with the
P.M.G. defines the Government
point of view.

At the present moment the
three Yugoslavian stations are
catering for about 60,000 to
65,000 licensed listeners, with

probably a-few thousand pirates

for the benefit of Yugoslav
listeners. The Government had
now completed an extensive,

Above is a typical radio shop in Bosnia,

Yugoslavia. Window space appears to be at

d premium. (Left) Peasants selling em-
brmdery in Zagreb

’especmlly in those regions until recently

under Turkish rule. Broadcasting could

- do this, but Yugoslavian broadcasting, as
it is to- -day, cannot.

Let us hope that
Yugoslavia will soon give its population
an adequate service.

THE RADIO INDUSTRY

HE first service station dealing exclusively
with the installation and maintenance of
car radio receivers was opened last week by the
Philco concern on the Great West Road.
<> % > <
The B.T.H. Company have just installed a
10-watt gramophone amplifving equipment at
the Birmingham factory of Messrs. J. B. Brooks
and Co., Ltd. The purpose of this installation
is to provide music for the factory operatives
while at work, and it is hoped that this will
help to counteract the tiring effects of mass-
production repetition work accompanied by

machine noises. The experiment will be
watched with interest.
S

The price of the Kolster-Brandes receiver,
Type K.B.444, reviewed in our issue of May
25th, is 12 guineas, and not 11 guineas, as
stated.

< G < <

An interesting technical pamphlet received
from Marconi’s Wireless Telegraph Co., Ltd.,
of Electra House, Victoria Embankment, Lon-
don, W.C.2, describes a series of portable pre-
cision frequency meters, in which extraordinary
precautions are taken to reduce the possibility
of error, and to provide for accurate reading
of the scales.

<> < <>

CATALOGUES RECEIVED

S. Smith and Sons (M.A.), Ltd., Cricklewood
Works, London, N.W.2.—Radio accumulators.
Tele-Radio Supplies, 305, King's Road,
Chelsea, London, S.W.3.—List of components.
British Rola Company, Ltd., Minerva Road,
Park Royal, London, N.W.10.—List of loud
speakers; also leaflets describing suitable ex-
tension loud speakers for all well-known sets.
Harwell, Ltd., The Sessions House, Clerken-
well Green, London, E.C.1.—T.M.C.-Hydra
condensers. ' o

<>
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THESE columnns arereserved for the publication
of matter of general inlerest arising out of
problems submitted by our readers.
Readers requiring an individual reply to their
technical queslions by post are referred {o “ The
Wireless World "’ Informalion Bureau, of which
brief particulars, with the fee charged, are to be
found al the foot of this page

Loud Speaker Position

A QUERIST, who is attempting to remove

the last vestige of hum from his A.C.
mains set, tells us that the background is
-greatly improved by removing the loud
speaker from the cabinet, and asks for our
comments.

This reduction of hum is probably cb-
tained only at the expense of bass repro-
duction. By removing the speaker from
the cabinet, its baffle area is reduced to
practically zero, and so it is understandable
that low-frequency notes corresponding to
mains hum should be reproduced at much
less strength.

Almost Everything Wrong

HERE is sometimes a veritable string of
components in the anode circuit of a
detector valve, and it would seem that many
amateurs find it fatally easy to wire some
of them in their wrong relative positions.
For instance, the circuit shown in Fig.
1 (a), which represents part of a diagram
submitted for criticism, contains two errors.
In the first place, the blocking condenser
C through which impulses are applied to the
succeeding L.F. amplifier should not be
connected on the ‘‘live’’ side of the H.F.
choke, which will thus be rendered ineffec-

No Allowance for Smoothing

WE recently published a query relating

to the use of a set primarily designed
for A.C. mains with an H.T. accumulater
battery. Now another correspondent, writ-
ing on the same subject, asks whether it will
be advisable to obtain an H.T. battery giv-
ing the same voltage as the rectifying equip-
ment of the original set.

Actually, the accumulator voltage may be
appreciably lower, for the reason that no
smoothing will be required, and consequently
there will be no loss of voltage in the choke.
The high-tension battery should therefore
have the same voltage as the smoothed out-
put of the original set.

Carrier-borne Interference

S most readers are aware, ‘‘ modulation
hum "’ is a peculiar form of interference
which manifests itself only when the re-
ceiver is tuned to an incoming carrier wave.
Disconnect the
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aerial, or tune the
set to a ‘‘channel ”’
in which no trans-
mission is taking
place, and the per-
sistent background
noise will disappear.

A well-known and
successful method of
attacking the trouble
(so far as A.C. sets
are concerned) is the
fitting of a screened
primary power trans-
former, in which a
metal shield is inter-
posed between the
primary and the
various  secondary
windings. A querist,
who has gone to the
length of making
this alteration to his

ANODE
BY-PASS
CONDENSER

(a)

(® . own receiver, is dis-
appointed to find

Fig. 1.—What is wrong ? Diagram (a), representing the anode circuit
of a detector valve linked to the succeeding amplifier by resistance
coupling, contains two errors, which have been corrected in diagram (b).

tive in restricting the amount of H.F.
energy applied to the L.F. amplificr.

Next, the anode by-pass condenser,
which is intended to improve the ctficiency
of the detector circuit by reducing anti-
reaction feed-back, cannot do this job pro-
perly if connected to the anode of the valve
through a path of high impedance. It should
be joined directly to the anode.

. The correct connections of the detector
anode circuit are shown in Fig. 1 (b).

that the modulation
hum still persists,
and asks us to sug-
gest his next step.
It is possible that the smoothing for the
H.FF. stages of the rcceiver is inadequate,
but we think it more likely that the trans-
former screening has been virtually *“ short-
circuited '’ by an incorrect arrangement of
the mains connection to the receiver. If
this connection is allowed to pass in close
proximity to the tuned circuits or their wir-
ing, the screen cannot be expected to have
any good eflects, as the interference will be
induced direct into the recciver circuit.

Wireless World, Jume 15tk, 1934.

Balanced Aerial Circuit
W’E are asked to say if it is possible
to devise a simple method of control-
ling the input from aerial to receiver from
virtually zero up to maximum; it is stipu-
lated that the method employed shall have
the smallest possible effect on the tuning
of the closed circuit.
We doubt if the conditions imposed can
be satisfied better (at any rate, more simply).
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Fig. 2.—A spzcial form of “ bridge ”’
coupling circuit.

than by the balanced input circuit shown
diagrammatically in Fig. 2. This arrange-
ment, which is fairly well known, has often
been used for various purposes, and will
probably meet our querist’s needs.

The functioning of this system of coupling
is not difficult to understand. A centre-
tapped aerial coil, L1, in inductive relation-
ship with the tuned secondary coil Lz, is
shunted by a pair of *‘ balancing "’ conden-
sers, C1, C2. A balance can be struck by
setting the values of these condensers at the
same capacity, so that currents flowing in
the aerial-earth circuit divide themselves
equally between the two sections of the
tapped coil Li. The ““sense’’ of thesc
windings is such that the magnetic fields du:
to these currents will cancel out, and there
will be no transference of energy to Lz.

To increase the amount of energy trans-
ferred to the secondary, the input circuit is
progressively unbalanced by altering the
setting of either Cr or C2; a very small
change in capacity will produce a big in-
crease in transferred energy, and so tuning
1s not sensibly upset.

The difficulty in devising a practical
scheme of this sort is that all coupling other
than magnetic must be avoided if a good
‘“ zero "’ is to be obtained.

The Wireless World
INFORMATION BUREAU

HE service is intended primarily for readers

meeting  with difficulties in  connection
with  rcceivers  described in The Wireless
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be by letter to Tihe
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service.

Personal interviews are not given by the
technical staff, nor can technical enquiries be
deas. with by telephone.



Wiveless World, Jume 15th, 1934.

BROADCAST BREVITIES

Droitwich and Why

’I‘AKE away one Diesel generating set
and . . . where are you? If Mr. Noel
Ashbridge had one more Diesel generating
set he could open Droitwich to-morrow,
but he lacks that Diesel generating set.
Consequently, the Droitwich inaugural cere-
mony cannot take its place among those
other big social events of ‘‘the Season,”’
like Goodwood or Cowes. However, the
first test signals may be expected within a
month.

(2 T S G v

The I.B.U. in London

\/VHO would be a delegate to the Con-
ference of the International Broadcast-
ing Union? Perhaps I should say: Who
would not? Apart from some incidental
discussion on wavelengths and propaganda,
the coming week seems to offer a round of
pleasure for the lucky delegates.

A Midsummer Night’s Dream

To-day they visit the P.O. International
Trunk Exchange, and are to be féted in
the evening by the Postmaster-General at
Lancaster House. To-morrow they witness
a rehearsal of ‘A Midsummer Night’s
Dream ' at Broadcasting House, and then
proceed to the Aldershot Tattoo.

A B.B.C. Banquet

Monday will see the party at Droitwich
and Washford Cross, while on Tuesday even-
ing they will be taking the boat from West-
minster to Greenwich, dropping in at the
Tower of London to witness the Ceremony
of the Keys. On Wednesday they will be
photographed in the morning, and will finish
up in the evening with a banquet given by
the B.B.C. at Grosvenor House.

Not a Picnic

Actually the Conference is not such a
picnic as appears at first sight, for the
agenda stipulates sixty hours of solid dis-
cussion. The pleasure jaunts will, in reality,
be a merciful relaxation after the tension
which invariably develops at an inter-
national conference. Every delegate is con-
scious of a burden of responsibility as repre-
sentative of, perhaps, millions of his fellow-
countrymen.
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Are Landladies Fair Game ?

IS the Post Office launching an attack on
the seaside landlady? At all events, it
is significant that the direction finding vans
are spending July in a tour of the south
coast towns, including Brighton, Worthing,
Bexhill, Eastbourne and Hastings, where it
is known that many professional hostesses
add wireless to the amenities of their estab-
lishments.

A Nice Summer Job

By the way, I can think of few pleasanter
summer-time jobs than that of a Post Office
D.F. man on the south coast. The work is
not particularly arduous. In fact, it is
almost literally that of ‘‘ keeping up appear-
ances’’ first in one place and then in an-
other, with a little waggling of the frame
aerial to keep one’s hand in and impress
the natives.

By Our Special Correspondent

A Neglected Art

LTHOUGH the B.B.C. is busy making

more programme records for sale to
stations in the Dominions and Colonies, it
is neglecting one form of recording which
has proved effective and popular on the
Continent. I refer to mobile recording in
0O.B. work, which the Germans have ex-
ploited so successfully that Russia is now
copving them.

A Lesson from Russia

Tuning in to Moscow the other night at
11.30 I heard a vivid and realistic running
commentary of a march past by the Red
Army. The item was obviously recorded
because, quite apart from the unlikelihood
of a Red or any other colour army parading

Only a mobile recording plant could
manage this cheaply and effectively. Why
does the B.B.C. ignore this method?
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The Pageant of Pariiament

HE closing scene from the Pageant of

Parliament, which is to be relayed to
National programme listeners on July 2nd
from the Albert Hall, will include the pro-
cession of ‘‘ The People of To-day.” to
the accompaniment of The Knightsbridge
March, by Eric Coates, played by
Callender’'s Band. A resumé of the
Pageant will be given by a B.B.C.
announcer. Next follows ‘°Assembly of
Peers and Peeresses,”” with orchestral
accompaniment. ‘‘Non Nobis Domine,”” a
new poem by Rudyard Kipling, to music by
Roger Quilter, will be sung by members: of
the Royal Choral Scciety.

AMERICAN RADIO DRAMA. This photograph, taken at a New York broadcasting station,

reveals the difference between the technique of British and U.S. radio drama.

Multi-studio

presentation is practically unknown in America, where all the participants—actors, orchestra
and ‘‘ effects '’ staff—are concentrated before a few microphones monitored at a control panel.

the streets at that time of night, there were
helpful interpolations by the announcer in

the studio, cuts in the broadcast and some

skilful selection in the microphone ‘‘ shots ™’
which made the item more effective.

Scope for an ‘“ O.B.” Recording Van

Why does the B.B.C. neglect the possi-
bilities of a mobile recording van? Those
O.B.s which are ‘“canned’’ by Blattner-
phone involve lengthy preparation and
cumbrous land line arrangements, the re-
cording plant being at headquarters. With
a car installation Mr. Gerald Cock and his
lieutenants could range the country for
““sound snapshots,” many of them done
on the spur of the moment.

Sound Flashes Daily

I should like, tuning in one evening after
the Second General News, to hear a Flying
Squad chase up Regent Street, an author’s
speech at a ‘‘First Night,”” the arrival of
the Flying Scotsman at King’s Cross, a clash
between speakers and audience in Hyde
Pasrk, and other sound flashes, each very
short, but all serving to give a vivid impres-
sion of the day’s activities.

Motor Cyclists’ Day -

’I‘O—DAY (June 15th)—a Crimson Letter

day in the calendar of the motor cyclist
—sees the broadcasting of the Senior T.T.
race in the Isle of Man at 12.30. This is the
most important of the three Manx Tourist
Trophy races, being open to engines of 500
c.c. The race to-day will be described by
Major Vernon Brook from the Grand Stand,
by James L. Finigan from Craig-na-Baa,
and by Victor Smythe at the Ramsey hair-
pin bend.

R B I ]

A Dead Microphone

LAST week’s mishap, which resulted in
Lord Derby talking for some minutes
by himself to a dead microphone, had a
precedent some years ago at Savoy Hill. A
noted singer gave a recital lasting half an
hour before a microphone which had been
switched off before he began. By a mis-
take in the control room the red light
remained on.
Fortunately, the singer, who shall be
nameless, is still in ignorance of what hap-
pened. :
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News of the Week

Music with the Milk
RESLAU now. claims to be the

earliest riser among Euro-
pean broadcasting stations. Regu-

lar gramophone recitals are now
given at 5 a.m. for the benefit of
farm workers who usually break-
fast at that time.

Higher Power from
Germany

THE high-power  Langenberg
transmitter is expected to re-
sume service at the end of the
month with 100 kW. in the aerial.
The present transmissions are con-
ducted with the old 17 kW. ap-
paratus.

Breslau and Heilsberg  will
shortly increase their power to
100 kW., operating with anti-
fading aerials.

Munich, now operating on 100
kW., will employ its new anti-
fading aerial for the first time in
the course of a week or two.

Current Events

Solo in Unison

UR  French contemporary,

L’Antenne, rteports having
seen a portrait presented by a
famous radio artiste to a friend.
The dedication ran: “‘ From Mlle.
X., whom you will hear singing
in unison from the State stations
on Tuesday, May 29th.”’

International Broadcasting
Union

IN addition to wavelength prob-
lems and questions of radio
propaganda, we understand that
the Imnternational Broadcasting
Union is devoting time during the
present General Assembly in Lon-
don to the subject of the Luxem-
bourg station.

Despite recent attempts to boy-
cott the station, German firms
have recently bought ‘‘ time on the
air”’ at Luxembourg to a con-
siderable extent, and this will

in Brief Review

distance listeners. No reflection
was intended on the transmitter
fraternity.

Non-stop Broadcasting

HAT is claimed to be a record

in continuous broadcasting
has been set up by the new Portu-
guese station at Bacarena, Lisbon,
which, incidentally, is of British
construction. During tests a con-
tinuous broadcast was made for
103 hours. Over 1,000 gramophone
records were played, and various
O.B.’s—concerts, banquets, and
conferences—were relayed.

Retort to Criticism

PRESS protests in  Brussels
against the construction of an
expensive ‘‘ Radio House'’ have
been met with the retort that it
is no economy for the National
broadcasting services to be run
with the present inadequate accom-

INTERNATIONAL BROADCASTING UNION IN LONDON. Grosvenor House, Park Lane, where the
delegates ar2 now holding their Annual General Assembly.

Transmitters in the

Field

VER forty portable amateur

transmitting stations partici-
pated in the R.S.G.B.’s sccond
National Field Day last week-end.
Some worked on 20 and 40 metres
only, and others exclusively on 8o
and 170 metres, additional points
being obtained when another port-
able station was worked in prefer-
ence to a fixed one.

Amateurs all over the world
showed interest in the event, and
in Switzerland particularly several
portable stations operated, thus
making available valuable extra
points to British stations which
contacted them,

Prison for Pirates

ONVICTED wireless pirates in

Germany numbered 176 dur-
ing the first quarter of 1934. In
five cases the culprits were sent to
prison for periods ranging up to
three weeks.

probably lead to a raising of the
ban on the printing of Luxem-
bourg’s programmes in German
jeurnals.  With German, as well
as French and Belgian support,
Luxembourg becomes a greater
power to reckon with during the
coming winter, particularly as the
Union may be called upon to dis-
cuss a doubling of Luxembourg’s
power to 500 kilowatts.

The London meeting of the
Union opened on Tuesday last,
June 12th, and will continue until
next Wednesday, June zoth.

The Globe Circler

IT is regretted that in our recent
reference to an editorial ap-
pearing in the May number of the
Globe Circler, the organ of the
International DX'’ers Alliance, it
was stated that criticism was
directed towards amateur trans-
mitters. As the extract showed,
the writer’'s remarks concerned
‘“ DXers *'— in other words, long-

modation for studio and staff. At
present the control rooms and cer-
tain of the studios are housed in
the National Radio Institute and
are separated by offices. The main
studio is in an old dancing hall in
a neighbouring building.

The projected Radio House
promises to be one of the most up-
to-date of its kind in Europe.

German Broadcasting Trial

EVERAL former German broad-
casting officials are defendants
in a suit to be heard before the
Berlin Courts in about a week’s
time. It is alleged that irregulari-
ties occurred in connection with the
sale of the old Broadcasting House
and the construction of the present
building in Berlin.

Sixteen persons have been
charged, among them being Dr.
Mueller, a former dcpartmental
chief of the German broadcasting

organisation, and Herr Wilhelm
Wagner, who still holds a position
at the Reichssender, Berlin.

It will be recalled that Dr.
Bredow, the Post Office Radio
Commissioner, and Dr. Magnus,
former managing director of the
broadcasting system, have been in
custody since last autumn await-
ing trial on a corruption charge.

Electric Prompter
at Runnymede

MANY of the spectators at the
opening performance of the
Runnymede Pageant, on Satur-
day, must have wondered how it
was possible to convey cues and
stage directions to the 5,000 per-
formers taking part. ® Actually
this was effected by means of a
special arrangement of screened
microphones and a dozen concealed
Philips loud speakers.  Some of
the loud speakers were sunk in the
turf 35 feet in front of the audi-
ence with their backs to the spec-
tators’ stands; in this way the
voice of the ‘‘electric prompter ”’
reached the players, but was in-
audible to the audience. Ampli-
fication was also used for the Pro-
logue and Epilogue, the only
speaking parts in the pageant; a
microphone was secreted in the
‘“plumage’ of the two-seater
‘““swan’’ which formed the sym-
bolical car of the ‘' Spirit of
England,”” played alternately by
Dame Sybil Thorndike and Lady
Forbes-Robertson.

Institute of Wireless
Technology

OUBLED office accommodation

and the extension of library
facilitics reflect the progress of the
Institute of Wireless Technology
in the past few months. Additional
space is now available for country
and overseas members  visiting
London and wishing to make use
of the Institute’s facilities.

We learn that the Institute ex-
aminations for Associate Member-
ship and Associateship, which are
held bi-annually in June and No-
vember, are attracting attention
from many parts of the world.
Entries for the June examinations
this year are double those of 1933.
The headquarters of the Institute
are at 4, Vernon Place, Southamp-
ton Row, London, W.C.1.

Human Generator

HE tale of the week comes
from Athens, where, it is re-
ported, a student has been found
with the ability to light electric
lamps and wireless valves simply
by rubbing them between the
palms of his hands.
He should prove an ideal com-
panion in the country with an all-
mains portable.

More Swiss Listeners
WISS radio listeners totalled
289,135 at the end of April
last, making an increase of 12,000
during the year.

Page 415 follows after the Programme Supplement
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Wavelength

(Stations with an aerial power of 50 kW. and above in heavy type)

Tuning

Station. kofs. | poitiBE | Metres | kW. Station. kefs. | poiE | Metres | kW.
Kaunas (Lithuania) 155 |.......... 1935 1 Valencia (Spain) 850 [.......... 352.9 1.5
Brasov (Roumania) .. .. .. .. 160 (.......... 1875 20 Strasbourg (France) 859 |.......... 349.2( 15
Huizen (Holland).  (Kootwijk, 50 kW. after | 160 |.......... 1875 7 Poznan (Poland) 868 l.......... 345.8| 16
3.40 p.m.) (V.A.R.A. and A.V.R.O. Pro- i London Regional (Brookmans Park) 877 |eveeeeunn. 342.1| 50
grammes.) Graz (Austria). (Relays Vienna) 886 [.......... 338.8{ 7
Lahti (Finland) . 166 |.......... 1807 40 Limoges, PTT (France) 894.9(.......... 335.1 0.5
Moscow, No. 1 (U.S.S.R.) V74 ool 1724 | 500 || Helsinki (Finland) o895 |l 335.2] 10
Radio Paris (France).. 182 f.....e.u..s 1648 75 Hamburg (Germany) .. .. e U B 1 S 331.9( 100
Istanbul (Turkey) . .. .. .. 185 |.......... 1621 5 Radio Toulouse (France) 913 |.......... 328.6| 10
Konigswusterhausen (Deutschlandsender) { 191 |.......... 1571 80 Brno (Czechoslovakia) 922 ... 325.4) 32
(Germany). Brussels, No. 2. (Flemish Programme) 932 |.......... 321.9| 15
Daventry National 200 |.......... 1500 30 Algiers (Algeria) 941 ... 318.8| 12
Ankara (Turkey) 200 |.......... 1500 7 Goteborg (Sweden). (Relays Stwkholm) 041 |.......... 318.8| 10
Minsk (U.S.S.R.) . 208 [.........n 1442 | 100 Breslau (Germany) . .. 950 |.......... 315.8; 60
Reykjavik (Iceland) . 208 {ooooi.... 1442 | 16 {| Poste Parisien (France) 959 [.......... 312.8] 100
Eiffel Tower (Paris) .. >1 1 2 PR 1395 13 Grenoble (Irance) .. 968 |.......... 309.9| 20
Motala (Sweden). (Relays Stockholm) 216 |.......... 1389 30 West Regional (Washford Cross) 977 Joveuiiinnn 307.1} 50
Warsaw, No. 1 (Poland) . 223 |....ooi..n. 1345 | 120 Cracow (Poland) 986 |.......... 304.3| 2
Luxembourg .. ) L. Genoa (Italy). (Reluys T urm) 986 |.......... 304.3; 10
Kalundborg (Denmark) (Relays Copenhagen) Hilversum (Holland) (KRO and NCR I') 995 [..oiiieinnn 301.5| 20
Leningrad (US.S.R.) . .. .. .. (TkW. till 5.40 p.m.).
Oslo (Norway) .. Bratislava (Czechoslovakia) .. . 1004 |.......... 298.8! 13.5
Madona (Latvia) North National (Slaithwaite) 1013 |.......... 296.2| 50
Moscow, No. 2 (U.S.S.R.) Konigskerz (Germany) .. .e 1031 201 60
Rostov-on-Don (U.S.8.R.) Parede (Portugal) . . 1031 f.......... 291 5
Smolensk (U.S.S.R.) . Rennes, PTT (France) .. 1040 {.......... 2885{ 2.5
Geneva (Switzerland). (Relays Sottens) Scottlsh National (Falklrk) . 1050 }.......... 285.7) 50
Moscow, No, 3 (U.S.S.R.) .. Bari (Italy) .. .. . e 1039 |.......... 283.3| 20
Boden (Sweden) . Bordeaux-Lafayette .. 1077 ... 278.6) 12
Ostersund (Sweden) Zagreb (Yugoslavia) . 1086 [.......... 276.2 0.7
Oulu (Finland). . Falun (Sweden) 1086 |......:... 276.2 2
Oufa (U.S.8.R.) Madrid, No. 2 (E AJ'Y) 1095 §.......... 274 7
Hamar (Norway) Naples (Italy). (Relays Rome) 1104 |.......... 2711.7 1.5
Innsbruck (Austria). (Relays Vzenna) Radio Vitus (Paris) .. R T B U & D 269.5 2
Ljubljana (Yugoslavia) . A Kosice (Czechoslovakia). ( Relays Prague).. [ 1113 (.......... 269.5 2.6
Viipuri (Finland) 2 Horby (Sweden). (Relays Stockholm) 112090.......... 237.7 10
Bolzano (Italy) . Belfast . 1122 j.......... 267.4 1
Wilno (Poland) . . Nylregyhaza ( Hunga.ry) 1122 {.......... 267.4 6.2
Budapest, No. 1 (Hungary) 546 |.ieieennn. 549.5| 120 Tarin, No. 1 (Ttaly) 1140 j.......... 2832y 17
Beromunster (Switzerland) (Schwelzerischer 556 |.......... 539.6] 60 London National (Brookmans Park) 1149 |.......... 261.1] 50
Landessender). West National (Washford Cross) 1149 {.......... 261.1} 50
Athlone (Irish Free State) 565 ... 531 60 Moravska-Ostrava (Czechoslovakia). . 1158 |.......... 259.1| 11.2
Palermo (Italy) .. 565 [.......... 531 4 Monte Ceneri (Switzerland) . 1167 |.......... 257.1| 15
Miihlacker (Stuttgart) (Germany) 574 |.ivveien.. 522.6| 100 Copenhagen (Denmark). (S.-w. Stn 31 51m) 1176 |....o...... 255.11 10
Riga (Latvia) . [57:% J IR 514.6} 15 Frankfurt (Germany) 1195 |.......... 251 17
Agen (France) .. 583 |......... 514.86| 0.8 || Trier, Cassel, Freiburg-im- Brersgau and | 1195 |.......... 251 —
Vienna (Bisamberg) (Austrla) . 592 ..., 506.8| 120 Kmserslautern
Radio Maroc (Morocco). (S.-w. Stn., ., 48 m. ) 601 [.......... 499.2 8.5 || Prague, No. 2 (Czechoslovakia) 1204 [.......... 249.2 5
Sundsvall (Sweden). (Relays Stockholm) .. 601 |.......... 499.2| 10 Lille, PTT (France) 1213 |.......... 247.3 5
Florence (Italy). (Relays Turin) .. 610 }.......... 491.8; 20 Trieste (Italy). (Relays Tunn) .. 1222 j.......... 2455 10
Brussels, No. 1 (Belgium). (French - Pro 620 |.......... 483.9| 15 Gleiwitz (Germany). (Rclays Bfeslau) 1231 |.......... 243.7 5
gramme.) Cork (Irish Free State) 1240 |.......... 241.9 1
Lisbon (Portugal) 629 (.......... 476.9| 20 Juan-les-Pins (France) 1249 (.......... 240.2 2
Trondheim (Norway) . 629 |.......... 476.9 1.2 || Rome, No. 3 (Italy) 12568 |.......... 238.5 1
Prague, No. 1 (Czechoslovakla) 638 |..........| 470.2] 120 San Sebastian (Spain). . . 1258 |.......... 238.5 3
Lyons, PTT (France) .. .. 648 |.......... 463 15 Niirnberg and Augsburg (Germa,ny) 1267 |.......... 236.8 2
Cologne (Germany) .. 658 f.......... 455.9| 60 Bodd, Stavanger and Kristiansand (Norwn.y) 1276 |.......... 235.1 0.5
North Regional (Slaxthwa.lte) 668 |.......... 449.1{ 50 Dresden (Germany) .. . 1285 (.......... 233.5 1.5
Sottens (Switzerland) (Radro Suisse Romande) 677 [.......... 443.1| 25 Aberdeen . 1285 J.......... 233.5 1
Belgrade (Yugoslavia) 686 |.......... 437.3 2.5 || Linz, Klagenfurt and Salzburg (Austrm,) 1204 |.......... 231.8 0.5
Paris, PTT (France) .. 695 |.......... 431.7 7 Danzxg (Relays Heilsberg) . 1303 f.......... 230.2 0.5
Stockholm (Sweden) .. 704 |.......... 428.1| 55 Swedish Relay Stations 1312 |.......... 228.7 0.25
Rome, No. 1. (Short-wave 8tatwn, 25. 4 metres) 718 |l 420.8! 50 Budapest, No. 2 (Hungary) . 1321 {.......... 227.1 0.8
Kiev (U.S.S.R.) . .. .. oqoT22 | 415.5| 100 Hanover, Bremen, I‘lensburg, Stettin and | 1330 [.......... 225.8 1.5
Tallinn (Estonia) 52 S PR 4104 20 Magdeburg.
Seville (Spain) . . 781 (.o........ 410.4| 1.5 || Lodz (Poland) .. . .| 1339 17
Munich (Germany) . 740 J.....ee... 405.41 100 - Montpellier, PTT (France) . 11339 5
Marseilles, PTT (France) 749 ..., 400.5 5 Bordeaux Sud-Ouest (France) . 1348 1
Katowice (Poland) .. 758 ........ .. 395.8| 12 Dublin .. .. . . 1348 1
Midland Regional (Da.ventry) B A [N 391.1| 25 Milan, No. 2 (Italy) . 1348 4
Toulouse, PTT (¥rance) ki £ T I 386.8 2 Turin, No. 2 .. . 1357 0.2
Leipzig (Germany) .. 785 foiieee... 382.21 120 Warsaw, No. 2 (Poland) . 1384 2
Barcelona, EAJ1 (Spain) 795 ...l 3774 b5 Lyons (Radio Lyon) (France) .. 1393 5
Lwow (Pola.nd) (Belays Warsaw) 795 |l 377.4 16 Tampere (Finland) .. . .. 1420 . 1.2
Secottish Regional (Falkirk) . 804 |.......... 3731 50 Newcastle .. .. . 1429 X 1.
Milan (Italy). (Relays T'urm) 814 [.......... 368.8| 50 Béziers (France) 1431 . 2
Bucharest (Roumania) 823 {.......... 3645, 12 Minsk (U.S.S.R.) .. . 1438 6| 100
Radio, LL (Paris) .. 831.9].......... 380.5 2 Fécamp (Radio Notmandxe) 1456 208 10
Moscow, No. 4 (U.SS.R.) 832 .......... 360.8 100 Pecs (Hungary) 1465 {.......... 204.7 1.25
Berlin Funkstunde. (Slwrt-wave Stalwns,) 841 |.......... 356.7| 100 Bournemouth . .. .. .. 1474 {.......... 203.5 1
16.89, 19.73, 25.5, 31.38 and 49.83 metres. ) Plymouth N . .. 1474 |l 203.5! 0.3
Bergen (Norway) .. . . 850 |.......un. 3529, 1 Nimes (France) . . 1492 |.......... 2011 0.2
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DISTANT RECEPTION NOTES

Programmes from Japan? The Best European Stations

been at work experimentally for some

days now. One can usually pick it up
from about 10 p.m. onwards, and the trans-
missions come in with wonderful strength
and excellent quality. Portugal will eventu-
ally have three useful broadcasting stations:
the long-waver for North Portugal, the
Lisbon station, and Parede.

Budapest is not usually well heard just
now, except at the week-ends. The reason
is that the main 1zo-kilowatt transmitter is
temporarily out of action, repainting of the
great aerial masts being in progress. In the
meantime the old 18-kilowatt plant is being
employed, and this is not sufficiently power-
ful to provide good reception over here until
after dark. S o

Japan is undertaking a recasting of her
broadcasting service. Whea it is completed
the system will include three great stations
of 100 to 150 kilowatts and a number of
smaller- relays in various parts of the
country. It is quite possible that we shall
hear something of the big stations at cer-
tain times of the year.

I wonder how many readers remember an
extraordinary evening six or seven years ago
when Japanese stations, then using not more
than 2z or 3 kilowatts apiece, were clearly
and strongly received by many listeners. It
was supposed at the time that the reason
for this freak was that the times of dawn
in the one country and dusk in the other coin-
cided, and that conditions were otherwise
particularly good. One wonders which path
round the world the waves took.

PORTUGAL’S new National station has

Dodging the Atmospheric

Atmospherics, which were mentioned in
these notes a month ago as having been a
nuisance, have continued to be trouble-
some on two or three evenings each week
on the average until the present time. I
wonder how many readers possessed of sets
with built-in frame aerials and automatic
volume control have discovered that this

kind of interference can often be dodged
successfully?

Owing to the action of the A.V.C., there
is little or no variation in the strength of a
wanted signal when the frame is turned
quite considerably from the optimum posi-
tion. Atmospherics frequently come from
a well-marked region, and if this is not on
a prolongation of an imaginary straight line
joining transmitter and receiver, it may be
found that, by turning the frame to the
minimum position for atmospherics, the de-
sired transmission can be brought in with
good volume and free from interference.

On the long waves conditions are a good
deal better than they were. Huizen is now
quite free from the background previously
caused by Brasov, and other stations which
are not usually interfered with are Radio-
Paris, Zeesen, Motala, Luxembourg,
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Kalundborg, and Oslo. The Scandinavian
stations, ‘however, - are ‘not' reliable at
present, since they show great variations in
strength from day to day.

There is certainly not the falling-off in
signal strength at the top of the medium
waveband that we have experienced in pre-
vious summers. Budapest’s weakness has
already been explained, and the only other
station seriously affected is Vienna.- Bero-
miinster (which has postponed its closing-
down for enlargements), Athlone, Stuttgart,
Brussels No. 1, Prague, and Lyons PTT are
all fine transmissions. Florence, too, is
usually good. ’ )

Cologne is always worth attention, though
liable to variations in strength. Sottens is
not so well heard as it was. Paris PTT,
Stockholm, Rome, Munich, and Leipzig all
provide excellent reception. Marseilles has
been very well heard of late.

Other recommended stations are Milan,
Berlin, Strasbourg, Radio Toulouse, Ham-
burg, Brussels No. 2, Breslau, and Bor-
deaux. D. EXER.

Che Diarp of an Ordinary Listener

The Temptation of Opera: English Music from the Continent

amid a blaze of atmospherics.

On June 1st conditions were better,
and I picked up the latter part of an in-
teresting concert of modern music by the
Station Quartet at Milan, which included an
Intermezzo for . harp, flute, clarinet and
strings by Ravel, and three pieces for
pianoforte and strings by Pick-Mangiagalli
which I hope to hear again. Luxembourg
was also transmitting a good concert of
which I heard German’s ‘“Nell Gwyn”’
suite and two compositions by the conduc-
tor, Pensis, all of which came through well
and proved most enjoyable. Later in the
evening Rome gave a very good selection of
varied records.

I sat down to listen on Saturday evening
fully intending to avoid opera, but found

THE merry month of May departed

ORANGES AND RADIO. The slender antenna of the Seville broadcasting station perched

high over the town’s house tops.

Local programmes are a special feature of this Union

Radio transmitter.

the excellent performance of Puccini’s
““Turandot ’ from Rome was coming in so
well and proving so exciting that I held on
to that station for a long time, occasionally
going over to Breslau, which was giving a
good general orchestral concert which in-
cluded a selection from Puccini’'s ‘“La
Bohéme,”” Waldteufel’s fine waltz ‘‘ Estu-
diantina,” and later a relay of the European
concert by the Madrid Philharmonic
Orchestra. On June 3rd I heard the excel-
lent concert of English music given from
Prague, in honour of the King’s birthday,
which included Hamish MacCunn’s over-
ture, *“ Land of the Mountain and Flood,’’
and Stanford’s Irish Symphony, while later
on, after opera and serious music had ceaséd,
I found I had still enthusiasm enough left
to appreciate the military band music from
Juan les Pins.

When I Switched Off

I thought the Luxembourg programme
very attractive on- Monday evening. The
station orchestra, which was, as usual, con-
ducted by Pensis, gave us Amadei’s
‘““Invano,”” Liszt’s Preludes, and a Suite
from Delibes’ ‘“La Source.”” These were
followed by a fine recital of Italian operatic
songs by Marie-Terése Grosfils-De Cuyper,
of which I heard an aria from ‘‘La
Bohéme,”’ and the ever popular soprano
solo from Rossini’s ‘* Barber of Seville.”” 1
must admit that I switched off when the

" singer began the Intermezzo from ‘‘Caval-

2

leria Rusticana,’”” as I am rather prejudiced
against words being set to purely instru-
mental music.

On Tuesday of last week I listened for a
time to the Military Band concert from
Rome, and was again struck with the excel-
lent playing of Marchesini’s musicians.
After that I went over to Monte Ceneri,
where the station orchestra were giving a
most creditable performance of Mozart’s
Symphony in E flat, and thence to Huizen,
where the K.R.O. Boys entertained us with
light music, which included some of the
best male voice part-singing I have heard
for a long time. The jazz, too, I could
listen to with the greatest pleasure.

CALIBAN
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Dario Super S
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High Selectivity at a Reasonable Price

FEATURES
T able-model superheterodyne for A.C. Mains.
single-diode-tetrode second detector—power pentode

Type.
triode oscillator—screen-grid I.F. amplifier
output valve. Full-wave valve rectifier.

Controls.
on-off switch. (3) Waverange switch. () Tone confrol switch. Price.—£14 14s. Makers.—
Impex Electrical Ltd., 47, Victoria Street, London, S.W.1.

Circuit.—H.F. penlode first detector—

(1) Tuning. (2) Volume conirol and

superheterodyne principle of recep-

tion is the difficulty which designers
often experience in eliminating whistles and
other background noises generated within
the receiveritself. It hasto beadmitted that,
taking the class as a whole, this criticism is
not without some foundation, but the de-
signers of the set under review have clearly
demonstrated that the problem can be satis-
factorily solved without necessarily increas-
ing the cost of production. A meticulous
search over both wavebands failed to reveal
a single self-generated second channel or
harmonic whistle. It is, perhaps, significant
that the functions of first detector and
oscillator bave been assigned to separate
valves, the detector being an H.F. pentode
and the oscillator a small power triode.

The aerial circuit comprises a band-pass
filter in which the capacity coupling is auto-
matically adjusted to the correct value on
each waveband. A steep-slope screen-grid
valve is employed in the I.F. stage, and, as
in the case of the aerial filter, the LEF. trans-
formers are Litz-wound. A frequency of
420 kc/s, which lies between the medium
and long wavebands, has been assigned to
the I.F. circuit.

The second detector is a single-diode-
tetrode, and is arranged to supply A.V.C.
bias to the I.¥. amplifier. Pick-up terminals
arc connected to the amplifying portion of
the valve, and the volume control cperates
on both radio and gramophone. The coup-
ling between the detector-amplifier and the
power pentode output valve is resistance-
capacity, and the anode feed to the former
stage is thoroughly smoothed and decoupled
by a resistance-capacity network.

The moving-coil loud speaker is of the

ONE of the few disadvantages of the

permanent-magnet type, and terminals are
provided for an extension loud speaker.
The H.T. supply is smoothed by a separate
choke and two electrolytic condensers, and
the rectifier is of the full-wave type.

The range of the set is good, and in this
respect it can hold its own with any four-

off tune, and on long waves Konigswuster-
hausen is easily tuned in clear of Daventry
and Radio-Paris. In view of the fact that
only a single I.F. stage is employed, this
is a fine, performance which can be defin-
itely attributed to the efficiency of the
coils used in the tuned circuits.

T h e automatic

2nd DETECTOR VALVE TE444
RECTIIER VALVE FW1

-OUTPUT,_VALVE TE434

MAINS . VOLTAGE
ADJYSTMENT

TUNING CONTROL

i sWorld| WAVE.RANCE SWITCH

IF. AMPLIFIER ' VALVE TE524

OSCILLATOR VALVE TE Q94

volume control is far
more effective than
might be anticipated
in view of the fact
that it is applied only
to the LF. wvalve.
Its extension to the
first detector might
conceivably overcome
the tendency to over-
loading which was ob-
served on very strong
signals. This over-
loading is, of course.
outside the scope of

the manual volume
control, which is con-
05%1'&'0“ nected after the
second detector, and
it is necessary to

make use of the alter-

General view of the chassis.

stage superheterodyne (neglecting the oscil-
lator) which we have so far tested. The
sensitivity is equally good on both wave-
bands, and reception from the long-wave
stations is notable for its clarity.

On the score of selectivity the performance
is definitely above the average. In Central
London the London National and Regional
transmitters are completely lost at 12 ke/s

The tuning scale, although small in
diameter, is accurately calibrated and easy to read.

native aerial tapping
(not shown in the cir-
cuit diagram) when
receiving a nearby station. It was found
with this tapping that although full volume
can be obtained from London Regional, the
input from the National transmitter was
hardly sufficient to fully load the output
valve, and some form of input volume con-
trol would seem to be desirable. However,
it is only in isolated circumstances that
these difficulties might be expected to arise.
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The single-diode-tetrode second detector and the separate oscillator valve are interesting features of the circuit.
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Dario Super Six—

In view of the high selectivity of the
tuned circuits it was gratifying to find that
the quality of reproduction did not suffer
appreciably from side-band cutting, and
with the tone control switch in the normal
position an excellent balance of tone was
obtained with really good bass going down
to at least 70 cycles. In the ‘‘mellow”’
position the top cut-off appears to be in the
neighbourhood of 2,500 cycles, but it is only
rarely that this position will have to be used,
as background noise, which alone justifies
the fitting of a tone control, is in general less

Wilreless
Worrld

than one usually associates with a super-
heterodyne receiver.

The tuning scale is very accurately cali-
brated and is easy to read, the long-wave
scale being drawn on a smaller radius than
the medium wave. This goes far to remove
the impression of flat tuning on long waves
which is experienced with a wavelength
scale equal in length to the medium wave-
band. The cabinet design is simple and
dignified, and a safety plug for the mains
is incorporated in the back panel, which is
secured by quick-action fasteners instead of
the usual wood screws.

New Apparatus

Reviewed

Latest Products of the Manufacturers

GOODMANS “ GRILLE ”” LOUD
SPEAKER

THE mechanical design of this unit has
received more than usually careful at-
tention. The chassis is a heavy gauge steel
pressing in which a lip has been turned oveér
at each of the perforations to give additional
strength. Protection is afforded to the dia-
phragm by a chromium-plated grille which
covers the suspension .at the edge, where it
is most liable to damage from mishandling.
Greater freedom of movement is ‘obtained
by locating the edge of the diaphragm be-
tween resilient felt pads.

The bass response is exceptionally good
for.a diaphragm having an effective area of
only 6} inches, and the balance of tone
would do justice to units of much larger size
and price. The fundamental diaphragm re-
sonance is at 70 cycles, and subsidiary peaks
were noted at 150, 3,000, and 5,500 cycles.
These are not serious enough, however,
to obtrude under working conditions. In
the upper register the response is good to
8,000 cycles, after which it falls gradually.

“ Grille ”’
moving-coil loud speaker.

Goodmans permanent magnet

The reproduction generally is clean and
crisp, with a broad bass foundation which is
not usually found in permanent magnet
units of this size.

The makers are Goodmans (Clerkenwell),
Ltd., Broad Yard Works, Turnmill Street,
London, E.C.1, and the price is 42s.

GARb AUTOMATIC LIGHTNING
ARRESTER

RAHAM-FARISH, LTD., Masons Hill,
Bromley, Kent, have developed a new
lightning arrester to replace the original
Gard model, and although the general prin-

New Gard Lightning Arrester ; its com-
pactness can be gauged from the one watt
Ohmite resistance.

ciples of the device are similar, in the new
model greater precautions are taken to pre-
vent surface leakage during wet weather.

It is fitted with a dome-shaped cowl de-
signed to throw the rainwater well clear of
the lower or earth terminal, while the insu-
lated barrel, into which are screwed the two
connecting studs, is protected by a brass cup
extending well up into the cowl.

As with the earlier model, this new
lightning arrester should be fitted outside
the building, with the top terminal joined
to the downlead and the set, while the lower
one is taken direct to an outside earth.

It is small and unobtrusive, measuring
only 24in. longx1itin. in diameter overall,
and under normal conditions does not affect
reception in the least. Yet it provides that
measvure of protection so necessary when
electrical storms are in the vicinity.

Its price is 2s.

NEW W.B. VALVE HOLDER

HITELEY - ELECTRICAL RADIO
Y CO., LTD., Radio Works, Victoria
Street, Mansfield, Notts, have introduced a
baseboard-type valve holder for the new
Mullard AC/DC valve fitted with side con-
tact studs on the base in place of the cus-
tomary array of pins. The valve holder
measures 2§in. in diameter, and -has eight
spring contacts carried in slots moulded on
the inside of the recess into which the base
of the valve fits.
The contact studs, and likewise the slots,
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are not equally spaced, so the valve cannot
be inserted until they are all in correct align-
ment, but as a further precaution against
accidental contact the springs are not car-
ried the full length of the slots, but finish

W.B. valve holder for the new Mullard
AC'DC valves with contact studs.

about {sin. down. The springs are hairpin-
shaped and splay outward when the valve is
inserted. They are light and strong and
make a perfectly satisfactory contact
throughout, yet the valve slides in smoothly
and without undue pressure. It is provided
with terminals, and costs 1s. 9d.

NO-MAST AERIAL EQUIPMENT

THE greatly improved sensitivity of
modern receivers, coupled with the
trend towards the use of high power f{or
broadcast stations here and abroad, has made
it possible to obtain good reception from all
the worth-while stations with quite a short
aerial. As a result, the familiar inverted L
pattern having a considerable horizontal
span can be replaced by a good vertical one
without loss in efficiency ; indeed, an im-
provement will often accompany the change
since serious overloading is thereby avoided.
The No-Mast aerial, marketed by the Cen-
tral Equipment, Ltd., 188, London Road,
Liverpool, provides a satisfactory alterna-
tive to the older pattern, as it is neat, effi-
cient, and casy to erect. It consists of a
vertical portion terminating in a brush of
stout copper wires embedded in a porcelain

No-mast aerial with fixing and
stand-off brackets, nails and
lead-in tube.

Fo

insulator supported in a galvanised wall
bracket. This is fixed by four nails to the
highest available point, such as a chimney
stack, and a stand-off bracket with an in-
sulated eyelet is provided to keep the down-
lead clear of the guttering and the wall.
An ebonite lead-in tube is included in the
equipment, and the price complete, includ-
ing about so0 feet of stranded phosphor-
bronze wire, is 10s. 6d.
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Letters to the Editor

What is

What is a Radio Engineer?

’I‘HERE has been some correspondence in
your columns recently regarding °ser-
vice engineers’’ and their capabilities, but
I think we cannot even argue about technical
qualifications in radio until we can answer
the question, ‘‘ What is a radio engineer? "’
The Institution of Electrical Engineers is
accepted as the representative body of the
electrical profession, and recently a wireless
section of the Institution was formed for
the benefit of those members of the Institu-
tion who are interested in wireless.

Memberslip of tie Institution of Electrical
Engineers carries with it, however, no indica-
tion whatever of qualifications to entitle a
member to describe himself as a radio en-
gineer ; in fact, a large percentage of the
membership to-day would probably find it
difficult to distinguish one type of valve
from another!

Unfortunately, as things are at present,
the Institution of Electrical Engineers is
hindering rather than helping matters, for
the Institution is taking no steps to define
the qualifications of a radio engineer, and yet
the Institution would not, I believe, be pre-
pared to allow its members to support any
other Institution which might be established
for this purpose.

Perhaps the Institution still continues to
regard radio as no more than a branch of
electrical engineering ; but it should be re-
membered that no radio engineer to-day
could regard membership of the Institution
as setting any seal upon his qualifications in
his profession. = RADIO ENGINEER,

London, S.W.1. Unchartered.

Star Items of Broadcasting

WAS much interested in vour editorial

comment of May 25th on the need for
advance notices of the B.B.C.’s best pro-
gramimes. )

The policy you advocate is the one which
is consistently followed by the Manchester
Evening Chronicle, which has been running
a daily broadcasting feature for over ten

years. A point has always been made of
noting ‘‘star’’ turns a week or two in
advance, and drawing special attention

cach evening to outstanding events in the
Regional and National programmes, with
only very occasional reviews of something
that has taken place.

The same policy has been followed in con-
nection with the Daily Dispaich, from the
same office. F. HORN,

Radio Editor.

Manchester. Allied Newspapers, Ltd.

I READ your Editorial of May 25th with
much interest, because I have long
insisted that in order to do justice to
B.B.C. programmes the listener must plan
his listening in advance. Actually this can
be done by perusing the Radio Times on
a Friday, when, after all, two days remain
before the particular week for planning
commences.

'Surely it shows the greatest contempt
for the world’s best wireless programmes,

a Radio Engineer?

Star Items of Broadcasting : Balance and Control : A.V.C. for Superheterodynes

The Editor does not hold himsel!f reponsible for the opinions of his correspondents

and also, of course, our receivers, if we
cannot even afford the time of a quarter of
an hour a week in selecting the most pleas-
ing items. Really, just imagine the
chances of picking on something pleasing,
when you switch on at random! Too
many listeners that I know do this very
thing, and seem surprised that at the won-
derful moment the B.B.C. have actually

. chosen to broadcast an unsuitable item for

a particular listener! Why, that listener in
his conceit expects that at any given
moment the B.B.C. will naturally please
him above any others.
E. L. CUMBERS,
Hon. Scc., The Croydon Radio Society.

Modern Sound Film Technique

THE attention of our clients, British

Acoustic Films, Ltd., of Film House,
Wardour Street, W.1, has been called to an
article in your issue of June 1st headed
‘" Modern Sound Film Technique. The
British Acoustic Full-Range System. By
A. L. M. Douglas.”” This article was pub-
lished without our clients’ knowledge, and
they request us to state that thev cannot
accept responsibility for this description of
their equipment, which was not authorised
or approved by them.

FAITHFULL OWEN & FRASER,

Solicitors.
€t. Michael’s Alley, Cornhill,
London, E.C.3.

Balance and Control

I WAS glad to see in your issue of
May 25th that there was apparently
something wrong with the Command Per-
formance ”’ broadcast so far as ‘‘ balance
and control”’ was concerned.
Personally, I thought at the time that it
was a disgrace to British broadcasting, but
with typical Northern modesty was content

to ascribe it to deficiencies in my receiver,
feeling sure that the B.B.C. could not be
at fault.

I do not quite appreciate why all the fuss
should be made about the broadcasting of
the B.B.C. Dance Orchestra.  They are
very ordinary at any time, and my reception
of them did not suffer to any great extent
from their normal performances. My com-
plaint was in respect of the other turns,
especially Jack Hylton’s Band. We know
they are good, but their finale with the
military band was mutilated and blasted
out of all recognition! LOUIS J. WOOD.

Halifax.

A.V.C. for Superheterodynes

IN connection with your articles in The

Wireless World of May 4th and 11th on
the subject of a new form of amplified
A.V.C. for superheterodynes, it may be of
interest to your contributor and to your
readers to know that we have been using
the combined detector and A.V.C. valve cir-
cuit on both our superheterodynes for the
past year. This circuit gives an admirably
level curve with only two controlled valves,
the output level being adjustable by the
size of detector anode by-pass used (up to
o.coo1j. We agree, however, that this
circuit (or the wvariation employing a
Westector) is entirely unusable on a straight
set, the detector overloading seriously at
200 m.

We were surprised to note that your con-
tributor bewails the absence of a valve suit-
able for this circuit; our type A.V.C.2 (for
battery sets) and A.C./A.V.C. (for mains)
have been on the market for nearly a year,
and give a marked improvement (gain of
some 10 d.b.) over a diode-triode owing to
the reduced damping on the I.F. circuit.

M. T. CALLENDER,
Research Department, Lissen, Ltd.
Isleworth, Middlesex.

The SINGLE-SPAN A.C. RECEIVER and the

QUALITY
AMPLIFIER

For advance details
see page 405 of this
issue.



418

UNBIASED

Is Wireless Harmful?

AFEW weeks ago (May 25th) I .ap-
pealed to readers to assist me in the

‘delicate case of a small boy who had been -
so far. demoralised by the evil influence -
of “the wireless’” that he had descended -

“to the level of a cinema-addict. So far

from obtaining help, however, I have been
overwhelmed by correspondence seeking .

my aid and quoting other instances. of

to be the source of all evil.

One good 'lady, for whom my . heart
bleeds, complains that since the gift of a
long-distance receiver to her son and heir
he has developed a morbid desire to go
into unwholesome details about the
wretched gardener’s boy and his passion
for pens, and has rapidly risen from an
ignominious position at the bottom to the
premier place in the French class. “‘Such
an unnatural desire for learning French,”’
says my correspondent, ‘‘can only point
to one thing—namely, the desire to hear
and understand the rather doubtful forms
of entertainment which I feel sure must
be radiated from these terrible foreign
stations.”

Another distracted mother is even more
emphatic in her denunciations of radio,
and more particularly of its offspring, tele-
vision. It is clear from her letter that she
knows nothing about television or, for that
matter, ordinary broadcasting, for, as I
have written to tell her, such things as she
describes are never broadcast and, in any
case, no television is radiated from Paris.

What I Meant

EN thousand thanks to the hordes of
indignant Welsh readers who have
written to me complaining that I referred
to a certain village in their fair princi-
pality as Llanfairpwllingogwgoch' instead

of Llanfairpwllgwyngyllgogerychwyrndro-
bwllllandisiliogogogoch. _

Actually, of course, I did nothing of the
sort. When I said Llanfairpwllingogw-

By
FREE GRID

So much the worse
for the sportsman.

.....

cases where “the wireless”’ is supposed - goch I meant Llanfairpwllingogwgoch and

not Llanfairpwllgwyngyllgogerychwyrn-

* drobwllllandisiliogogogoch, asthey seem to

think. It is perfectly true that such a place
as Llanfairpwllgwyngyllgogerychwyrndro-
bwllllandisiliogogogoch does exist and it is
equally true that the B.B.C.’s precious
pronunciation committe¢ funked Llanfair-
pwllgwyngyllgogerychwyrndrobwllllandis-
iliogogogoch just as much as they funked
Llanfairpwllingogwgoch, but this delin-
quency on the part of the committee is no
reason for supposing that I was so ignor-
ant as to write Llanfairpwllingogwgoch
when I meant Llanfairpwllgwyngyllgo-
gerychwyrndrobwllllandisiliogogogoch.

Big Game

I DO not profess to be any judge of the
ethics of sportsmanship and so I can

- offer no opinions as to the rights and

wrongs of the controversy which has re-
cently been raging apropos the shooting
of lions from moving cars.

There is, however, a certain method of
shooting big game adopted by some so-
called sportsmen which, in my opinion,
certainly calls for severe censure, involv-
ing as it does the prostitution of wireless.

The facts were brought to my notice by
an eminent photographer who has long
pursued the hobby
of obtaining close-
ups of lions feeding
their young and
other examples of
life in the raw. This
he does by ‘‘plant-
ing’’ wvarious cam-
eras near lions’ dens,
birds’ nests, ele-
phants’ eyries, etc.,
upon which they
are carefully
focused. The camera
‘““triggers’ are
coupled up to a
simple magnetic
relay actuated by a
short-wave receiver.

Funked it.

My friend then
takes up a safe
perch on a tall

tree from which he can command a
view of his ““ planted ”’ cameras and, with
the aid of a pair of powerful binoculars,
can choose the most appropriate time for

Wireless World, June 15th, 1934.

I should per-

actuating each camera.
haps mention that the various receivers
are all attuned to slightly different wave-
lengths in order to avoid the simultaneous
triggering off of all the cameras.

Point-Blank Range

It appears that he has not been too cir-
cumspect in imparting this information,
and the result is that certain so-called
‘“sportsmen’’ have pirated the whole
scheme. By substituting sporting rifles
for the cameras they have been able to
shoot their quarry at point-blank range
and thus bring home a record and very
mixed bag at no danger to their wretched
skins. .

I feel so strongly upon the matter, as I
am sure you do also, that if I can get the
necessary financial assistance I shall pro-
ceed to the scene of action armed with a
short-wave transmitter and take a fiendish
delight in firing off all their engines of
destruction from a suitable place of con-
cealment. If it should so happen that I
accidentally fire at a moment when one of
the sportsmen is passing in front of a
muzzle . . . well, so much the worse for
the sportsman.

That Vest Pocket

ALADY signing herself ““ Sweet Seven-
teen’’ has written to me vigorously
protesting against my frequent use of the
term ‘‘ vest pocket portable’’ to describe
the small ‘“headphones’’ portable which I
frequently carry about with me in order
not to miss the gems that the B.B.C. may
be scattering at any given moment.

““Certain camera manufacturers,” she
writes, ‘“make use of a similar term to
describe certain of their products. This
pernicious practice,” she continues, ‘‘is
grossly misleading, as surely men cannot
have pockets of such a size in their vests?
In fact,” she adds, ‘I have always been
under the impression that, as in the case
of my own sex, men have no pockets at all
in their vests.”’

I have written to her deeply deploring
this looseness of expression on my part
and explaining the matter fully to her, and
I trust that she will allow the unfortunate
incident to close.
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EDITORIAL COMMENT

Quality : The B.B.C.
Replies

A Re-assuring Statement from
the Chief Engineer

N the correspondence columns of
this issue we publish a letter
from the Chief Engineer of the
B.B.C., which contains state-

ments of tremendous importance to
broadcasting at the present time, and
holds out real hopes for the improvement
of quality of reproduction in the future.
The letter is prompted by the Leader
in our issue of June 1st, entitled “ No
Compromise with Quality.” Mr. Noel
Ashbridge points out “ that more
attention is given to high quality
broadcast transmission in this country
than in meost others, and that the
policy of the B.B.C. in this respect has
never been changed.”

We hope that nothing that we have
said has been interpreted as a criticism
of the policy of the engineering side of
the B.B.C. in their efforts to put out
the highest possible quality from the
transmitters. We would be the first
to recognise the persistent efforts of
Mr. Ashbridge and his colleagues in
carrying out this ideal.

We wish to take this opportunity
of expressing our satisfaction at the
persistent efforts of the B.B.C. in the
direction of quality on the trans-
mitting side, but this only serves to
strengthen our case that something
must be done on the receiving side to
take advantage of what the trans-
mitters can give us.

In his letter Mr. Ashbridge assures
us that “ all the regional transmitters,
as well as the associated apparatusin
control rooms, are capable of reproduc-
ing a frequency range of 50 to 9,000
cycles per second, with a loss of less
than 3 decibels.” We may be justified

in asking the question whether this
effort on the part of the B.B.C. is to
be wasted, or if we can we look for
some efforts by receiver manufacturers
in the near future to give the public the
benefit of what the B.B.C. engineers
are taking so much trouble to make it
possible for them to enjoy.

We do not think that we are in any
way exaggerating the position if we
say that the commercial receiver of
to-day is up to the average standard
if it reproduces frequencies from 75 to
4,500 cycles per second. A year or
two ago the Bell Telephone Labora-
tories performed some experiments
with the object of determining the
frequency ranges required for the
faithful reproduction of speech, music
and certain noises. The result of that
investigation was the discovery that
the highest audio frequencies were
necessary for proper reproduction of
musical instruments, that even an
upper cut-off at 10,000 cycles had a
slight effect on the tone quality of
most instruments, but that a cut-off
at 5,000 cycles definitely impaired the
quality of all musical instriuments except
the large drums.

Mr. Ashbridge, in his letter, vigor-
ously supports our plea for variable
selectivity in receiver design, for this
enables full advantage to be taken of
present transmitter quality for local
station reception, whilst giving the
required selectivity to avoid adjacent-
channel interference where such inter-
ference is up to a strength sufficient to
give trouble at the higher frequencies.

The greatest interest will be taken
by many of our readers in the final
paragraph of the B.B.C. letter, for here
we are told that for some time past it
has been intended to reconsider the
question of the transmission of a range
of audio frequencies when the Droit-
wich station becomes available for
this purpose.



By W. T. COCKING

HE performance of the Push-Pull
Quality Amplifier' reaches such a
high standard that it is difficult
to see in what way it could be

improved. So far as the reproduction of
speech and music is concerned it so nearly
approaches perfection in its freedom from
amplitude, frequency, and phase distortion
that the ear could not detect any improve-
ment. The amplifier, of course, is only
one link in the chain, and loud speakers,
gramophone pick-ups, and microphones,
are so notoriously defective that it is not
possible to claim even a close approach to
perfection for a complete reproducing
system from microphone to loud speaker.

In view of this, it is often argued that
there is no point in reducing distortion to
a minimum in any one portion of the ap-
paratus, for some distortion will in any
case be present. Except in the case of fre-
quency distortion, when by luck or de-
sign the defects of one piece of apparatus
may compensate for the defects of another,
however, it can be seen that an improve-
ment in any individual link in the chain
will effect some improvement in the over-
all performance, even if it is not as great
as it would be were all stages to be im-
proved equally. The total distortion must
be very great indeed, or the ear very in-
sensitive, if even a small reduction in
the distortion introduced by one piece of
apparatus is not to give an audible im-
provement in the quality of reproduction.

Purity of Reproduction

In spite of the defects in other portions
of the equipment, therefore, the use of a
really distortionless amplifier leads to a
very evident increase in the purity of re-

" The Wireless World, May 11th and 18th, 1934,
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production, as those who have put the
Push-Pull Quality Amplifier into action
can testify. The applications of this am-
plifier are many and varied, but only its
use for gramophone reproduction has so
far been dealt with at any length. It is
probable that the equipment will be more
widely used for broadcast reception, and
it is certain that it will then show up to
most advantage, for the average broadcast
programme is technically of higher quality
than a recording.

Although some notes on the use of the
amplifier on radio have been published,
it 1s felt that many would welcome the
description of a receiver suited to its
characteristics. So far as freedom from
distortion is concerned, the Single-Span
Receiver? is ideally suited to the amplifier,
and the only modifications necessary to it
are connected with the attainment of push-
pull output. This receiver is fitted with
variable selectivity, and it is largely this
which makes it so suitable for quality re-
ception, since when the control is in the
position of minimum selectivity side-band
cutting reaches a very small figure. For
distant reception, however, where side-
band cutting.is essential if interference is
to be avoided, the selectivity can be
greatly increased.

The circuit diagram of the modified re-
ceiver is shown in Fig. 1, and it will be
seen that the early circuits have not been
altered in any way. The changes occur in
the second detector and A.V.C. circuits.
A 50,000 ohms coupling resistance Rb is
included in the anode circuit of the MHD4
valve, and a further 50,000 ohms resist-
ance Ra is fitted to provide decoupling in
conjunction with the 8-mfd. electrolytic
condenser Cc. The output to one side of
the push-pull amplifier is taken from the
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eception with the Push-Pull

Oualz'ty

Amplifier

records. So far as the latter are concerned,
the Push-Pull Quality Amplifier meets all
requirements, and in this article full details are
grven of the modifications needed to “The Wireless
World > Single-Span Receiver for using it with this
amplifier to provide an equal performance on radio.

HE attainment of the highest
standard of reproduction is
essential to the complete enjoyment
of both broadcasting and gramophone

Modifying the Single-Span Receiver

anode of the MHD4 valve. The output
for the other side of the amplifier must be
of equal value and of opposite phase, and
is obtained by inserting a 50,000 ohms re-
sistance in the cathode lead. -

In the original design one diode was used
for the detector, and the other for A.V.C.
purposes. Owing to the high resistance
in the cathode lead which must now be
used, however, one of the diodes cannot
be employed to provide A.V.C. The two
diodes are connected in parallel, therefore,
and act only as the detector. A Westector
is used for A.V.C., and is fed through the
0.0002-mfd. condenser Cd—its load resist-
ance R15 being returned to negative H.T.
At the high frequency used in this receiver
the Westector is hardly as efficient as a

RS é
20,0000

R1
2500
L1 - po L2
25C0 EUUU.
2 2
Lf s
C1Z=3 C2e2g
o 9
(=] (=}

07"..1."0'1mfd

|||‘%

* The Wireless World, April 13th, 20th, and 27th,
1934,

Fig. 1.—The complete circuit diagram of the modified 7
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thermionic rectifier. Partly because of
this, and partly because the L.F. amplifi-
cation is slightly higher, the delay voltage
has been reduced to 3 volts. It is im-
portant to note that the low-capacity type
WX Westector be used ; the older type W
1s not suitable.

Tone-Correction

The only other major change necessary
is to the H.T. feed, for the mains equip-
ment of the amplifier provides some 245
volts for operating the receiver, which re-
quires only 200 volts for the early stages.
The MHD4 valve is fed from the full
supply, but a 1,500 ohms resistance Rd is
included to drop the voltage for the other
stages. .

It will thus be seen that the additional
components required to effect the altera-
tion are few in number. Neither the power
unit of the original Single-Span Receiver,
nor the feeder unit of the Push-Pull
Quality Amplifier, is required, of course.

order to maintain the bass response with a
negligible loss. At high frequencies the

amplifier characteristic is nearly flat, and

FREQUENGY

5 T T T 11 M
RESP HIE ON GRAMOPHONE ‘ | |
@ Lt o '
4 0 ,'/ =+
8 NRESPONSE ON RADIO l T . . )
O — A view of the receiver unit.
1 1 [ ]! The electrolytic condenser is
i
| :
% 100 1000 10 000

there is little in the

detector circuits to

Fig. 2.—The dotted curve shows the overall responss of the MHD4
valve and the amplifier for gramophone operation, while the full line

curve illustrates the performance on radio.

the response fa'ls by only 3.5 db.

The initial adjustments which the re-
ceiver requires are identical with those of
the original set, so that it is unnecessary
to repeat the trimming instructions, and
those who build the modified receiver
should refer to the article in The Wireless
World for April 2oth, 1934.

The coupling condenser Cf in the diode
circuit has been increased to 0.1 mfd. in

produce a loss. The
tuned circuits, how-
ever, iIntroduce a
certain degree of
sideband cutting, in spite of the selectivity
without reaction being only moderate. A
small degree of tone-correction, therefore,
has been introduced. This is provided by
the o.coor-mfd. condenser Ce in shunt with
the 1-megohm resistance Re, in combina-
tion with the volume control resistance R13.

The action of a circuit of this nature is
extremely simple, for R13 with Ce and Re

Even at 10,000 cycles
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form a voltage divider, the ratio of which
varies with frequency. At low frequencies
the reactance of Ce is very high compared

i the only new component on the upper side of the base.

with the resistance of Re. The proportion
of the rectified voltage fed to the triode
grid, assuming the volume control to be set
at maximum, is thus governed by the ratio
of R13 to the sum of Re and R13. In this
case it is 250,000/ 1,250,000, or one-fifth.

At high frequencies the reactance of Ce
is low compared with the resistance of Re,
so that the resistance plays a negligible
part. If the reactance of Ce is also low
compared with the resistance of R13, prac-
tically the full rectified voltage is de-
veloped across R13 and applied "to the
triode. Actually, theloss at high frequencies
is only some 10 per cent. to 20 per cent.
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The changes are chiefly in the circuits of the MHDy4 valve : a Westector is now used to provide A.V.C. and is fed through the
correction is introduced by the resistance Re and the condenser Ce.



q22 Mf%ﬂ%%gﬂd JUNE 22nd, 1934.

PRACTICAL WIRING DIAGRAM
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Full details of the modifications may readily be gleaned from these drawings.. It should be noted that flexible leads are
brought out for the two output connections.
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Radio Reception with the Push-Pull Quality

Amplifier—

This degree of tone-correction provides
nearly perfect compensation for the side-
band cutting, and the full line curve of
Fig. 2 shows the degree of perfection ob-
tained. The dotted curve shows the charac-
teristics of the L.F. circuits alone, and re-
presents the performance on gramophone ;
from 20 cycles to 10,000 cycles the devia-
tions are less than 1.2 db. On radio the
losses at the extremes of the frequency
range are slightly greater. At 20 cycles
the response falls by about 1.5 db., the
slight increase being due to the losses in
the additional L.F. coupling. At 10,000
cycles there is a loss of 3.5 db., while there
is a rise of about 1.2 db. at 2,000 cycles.
On radio, therefore, the characteristic is
flat within 4.7 db. over the complete
range.

The Dct:ctor

It is very doubtful whether the most
critical ear can detect a change of 6 db.
at the extremes of the frequency range, so
that for all practical purposes the perform-
ance can be considered as satisfactory,
from the quality viewpoint, on radio as on
gramophone. The improvement in per-
formance obtained with this apparatus
may best be realised when it is remem-
bered that ordinary present-day equipment
may show a loss of 20 db. or more at only
5,060 cycles.

When reaction is used in order to in-
crease either the sensitivity or the selec-
tivity, the sideband cutting is increased,
and the overall response naturally droops
at the highest frequencies. This is advan-
tageous rather than otherwise, for it is only
the strongest stations which are likely to
be received at sufficient strength to be free
from interference from the adjacent chan-
nel with such a well-maintained high-fre-
quency response. TFor weaker stations it
is necessary to sacrifice quality somewhat
in order to obtain freedom from sideband
splash and the steady heterodyne note
caused by the beating of adjacent carriers,
and this is accomplished by means of the
selectivity control.

1

E A full-size blue prinl of the wiring diagram
! isavailable from the Publishers, Dorsel House,

| Stamford Street, London, S.E.1. Price Is.6d.

i post fre”

It may be remarked that the use nt
tone-correction lowers the sensitivity of
the set, since about one-fifth of the detec-
tor output at low and medium frequencies
is thrown away. This is inevitable with
nearly all systems of tone-correction, but
it does not mean that the sensitivity is any
lower than with the original Single-Span
Receiver, for a higher degree of L.F. am-
plification is now employed

The loss, in fact, is an advantage, rather
than otherwise, for the triode section of
the duo-diode-triode requires an input of
only 0.254 volts RM.S. or 0.359 volts
peak for an output of 4 watts to the loud
speaker. With the tone-correction in cir-
cuit the detector output with 8o per cent.
modulation must be 0.359x5=1.795

Wireless
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volts peak, and this will be provided by a
detector input of about 1.8 volts R.M.S.
Even this input is rather small for com-
pletely distortionless detection, but in prac-
tice this is unimportant, for the detector
input is determined by the strength of the
signal, and with a local station it is held
at a high level by the A.V.C., the excess
in the detector output being thrown away
in the volume control. In the case of a
weak signal, of course, the detector input
may become smaller. Any distortion
which may then occur, however, is rela-
tively unimportant, because such signals
are usually accompanied by a background

An under view of the receiver.
upper part of this illustration.

of atmospherics or man-made static, and
because the distortion, if audible, would
occur only on the deepest modulation.

LIST OF PARTS
Additional Components Reguired.

Metallised Resistances, 29,000 ohms 1 watt
Ra, Rb, Rc Dubilier
Metallised Resisiance, 1,5¢0 ohms 3 watts Rd Dubilier
Metallised Resistance, 1 megohm 1 watt Re Dubilier
Electrolytic Condenser, & mfds. 440 volts €3 Y.C.C.
Fixed Condeasers, 0.0001 mfd, Ca, Ch,
T.C.C. Type “M "
T.C.C. Tubular

©

O -

Fixed Condanser, 8.1 mfd.
Fixed Condens2r, 90,0002 mid. ©d, T.C.C. Type “ M ”»
Westector Type “ WX

Componants formerly used, but no longer required.
Fixed Condenser, 0.0005 mid 26,

-

—

The changes are chiefly in the 18s.
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On test the upparatus proved fully the
theoretical points which have been dis-
cussed in tulb article, and the quality of
reproduction  was outstanding in ali
respects. Th: sensitivity and selectivity
proved adequate for the reception of the
stronger Continental transmissions, and
mains hum was quite inaudible

The Function of the Receiver

In conclusion, it may be remarked that
the apparatus Is not intended for the con-
firmed distant listener who wishes to re-
ceive any and cvery foreign station. A

= more selective and
sensitive set giving
a lower standard of

reproduction  will
meet his require-
ments better. The

equipment is in-
tended for thos=
whose aim it is to
obtain the bzst pos-
sible quality of re-
production {rom a
limited number of
stations. Thz lis-
tener who will toler-
ate no distortion,
and who relies prin-
cipally upon his
local station, but
who wishes to re-
ceive somz of the
more important of
distant statons
when the local pro-
‘grammes are not to

his taste, will find
that the Single-Span
Receiver with the
Push-Pull  Quality
Amplifier  exactly
meets his require-
ments.

BOOK REVIEW

Elements of Radio

Communication, 2nd
Edition, by J. H.
Morecroft.  Pp. 256
+ xii.  Published by
J. Wiley and Sons,
New York, and Chap-
man ‘and Hall, 171,
Henrietta Street, Lon-
don, W.C.2. Price
6d. net.
This book forms an
intreductory volume
to more comprehensive works, such as the
author’s ‘‘ Principles of Radio Communica-
tion.”” - It is easy to read, it contains only
the simplest mathematics, and in it will be
found an elementary account of nearly
everything of interest to workers in radio.
Five years have elapsed since the first
edition was published, and the advance in
wireless technique is reflected in the large
amount of new material added to the book,
such as valves with multiple grids, analysis
of speech sounds, micro waves, automatic
volume controi. The utility of the book has
been increased by the addition of a large
number of illustrative problems. R.T.B.



124

Wireless World, June 22nd, 1934.

The Whole Spectrum

How All the Wavelengths are Allocated by Nature

E are all well accustomed these
days to complaints about an
overcrowded ether. And

really it is quite true that the
very full—so full, indeed,
natural wavelength
allocations actually overlap. When
we complain of the weaknesses of
the Lucerne Plan, it is easy to forget
that our wireless wavelengths form quite
a small part of the whole field of radia-
tion and that broadcasting waves, in par-
ticular, are a very small part indeed of
the whole active spectrum.

The word ‘‘spectrum’ (from a Latin
word meaning ‘‘to see’’) appears to have
been used first by Newton to denote the
effect which he obtained of breaking up
a beam of sunlight into its constituent
colours, a process which we now know t
be decomposing it into its different wave-
lengths or frequencies. While the word
is thus primarily of optical significance,
it is now frequently used in relation to
other phenomena which can be expressed
in wavelengths or frequencies, and that
is how we shall use it here.

Taking this view, a remarkable feature
of the scientific progress of the past fifty

ether is
that some of the

E become so accustomed to thinking of wavelengths as
applied to wireless that it may be well to be reminded
of the fact that radio frequencies occupy only a comparatively

small part of the whole spectrum of radiating waves.

The

present article reviews our existing knowledge of the spectrum
and its composition.

to which the eye responded as light. It
was not till more than twenty years later
that Hertz discovered the electrical
method of producing these waves and
established the basis on which practical
wireless radiation has since been built.
At about the same time, also, as the
early days of practical wireless, Réntgen
discovered X-rays, and the Curies dis-
covered radium, and gave the great im-
petus to the study of radio activity, to
which Lord Rutherford and the Cambridge
School have since contributed so much.
As a result, we now have a fairly com-
plete picture of all the frequencies and
wavelengths that go to make up the whole
spectrum of ether radiation. The extent
of our present knowledge is shown in
Fig. 1. The frequencies and wavelengths
are marked off in logarithmic scales be-

A view of the transmitter
and, in the distance, the re-
ceiver used in the two-way
telephony transmissions
carried out between France
and England on 18 centi-
metres by the International
Telephone and Telegraph
Laboratories in the spring
of 1931.

years has been the increase of our know-
ledge of the whole spectrum of radiation.
The first great contribution was that of
Clerk Maxwell, who in the middle of last
century published his classical theory—
based chiefly on mathematical reasoning
—that light was of the nature of an electro-
magnetic radiation. He also showed that
it should be possible to create electricaliy
waves of a similar character and travel-
ling with the same velocity, although pos-
sibly differing in wavelength from thosz

cause it would be quite impracticable to
show by any other method the extra-
ordinary width of the values to be covered.

The scales, of course, conform to the
general relation that: —Wavelength x Fre-
quency = Velocity (of light) =3 x 10"
centimetres per second.

The classification of the various types
of radiation shown is based on their
normal method of use or (what is really
the same thing) the normal method of
their detection or appreciation that is

available to us. The most striking
feature of the range illustrated in Fig. 1
is the relatively smooth manner in which
the various types shade off into each other,
just as the colours of the rainbow shade
into each other within the narrow range
of the visible spectrum. And yet,
strangely enough, taking the spectrum as
a whole, this is least true of the boundaries
of the visible range, which are relatively
well marked. This is because the human
eye responds to wavelengths or fre-
quencies falling within almost exactly a
2 to 1 range. Since this 2 to 1 range, or
ratio, is that comprised within the octave
of musical usage, the same name is usually
applied in the case of the wide spectrum,
and the range of the eye is frequently
referred to as the ‘“visible octave’ or
something of that kind.

The Ether ¢ Keyboard ”’

The scale of frequencies in Fig. 1 is
shown throughout in cycles from 10° = 1
cycle per second, and that of wavelength
in centimetres, above and below the value
of 10° =1 cm., since the centimetre is
the unit usually employed in basic scien-
tific measurements and calculations. As
wireless readers are well aware, the waves
of radio practice are usually specified in
metres. It is also usual with wavelengths
which are minute fractions of a centimetre
to use another unit, known as the Ang-
strom, named after the Swedish scientist
who introduced it, and equal to one-ten-
millionth part of the centimetre.

As a matter of interest, also, there is
added to Fig. 1 a scale of octaves with
the visible octave as its zero reference.
The other ranges of radiation are then
shown in octaves above and below it, like
the keyboard of a gigantic piano, with
numerous octaves stretching above and
below the familiar middle octave in which
the less musically gifted among us grop-
ingly trace out familiar melodies with one
finger.

The Visible Octave

Since the visible octave forms the be-
ginning of our knowledge of the spectrum
and is, indeed, the one with which man
has been longest acquainted, it is shown
in extenso in Fig. 2. This consists of all
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Fig. 1.—The

whole spectrum as we know
it to-day.
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the colours of the rainbow shading off
from one to the other in the manner
familiar to us all since childhood, the
difference between the various ‘colours
being simply that of their respective wave-
lengths. In Fig. 2 we see that a wave-
length of just below 4,000 Angstroms
(forty millionths of a centimetre) is about
the limit of the shorter waves which pro-
duce on the retina of the eye the sensation
of violet colour. Twice this wavelength,
about 7,700 Angstroms, produces the
sensation of red, with all the intermediate
colours ranged in the order shown. These
wavelengths correspond to frequencies of
just over 750 million millions (7-5 x 10'!)
for the violet extreme, and approximately
half this value for the red limit of the
octave.

Fig. 2, taken also in conjunction with
Fig. 1, shows how the visible octave shades
off at one end into the actinic or ultra-
violet range, and at the other to the infra-
red—the former concerned with chemical
activity such as that of photography, and
the latter with radiant heat. Incidentally,
the visible octave is a good example of
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actually with a slight overlap between the
longest wave in the X-ray group and the
shortest of the ultra-violet that have been
measured. The X-ray group at the other
end shades off into the “* Gamma’’ rays
of radio activity, with again a slight over-
lap, as shown, between the extremes that
have been measured in each category.
For a long time the shortest waves of the
““Gamma’’ group represented the limit of
the known spectrum. More recently, how-
ever, Prof. Millikan and others have dis-
covered a highly penetrating type of radia-
tion the origin of which is at present not
very clearly known. With a gap between
the known limits of the ** Gamma ’’ group,
this type of radiation occupies the approxi-
mate position shown in Fig. 1 as * Cosmic
rays.”” This region has not been other-
wise explored, nor has the region beyond
it. But that is no reason why some field
for its utility may not yet be found. Cer-
tainly he would be a bold man who, in
these days, would write ‘“finis”’ to the
present spectrum.

Again reverting to our reference point
of the visible octave and continuing to

- 2
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>
T T T T T T 1 T
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WAVELENGTH (ANGSTROM UNITS)

Fig. 2. --The visible spectrum, which includes all thz colours of the rainbow.

the division of the spectrum into groups
determined more or less by the means of
their utilisation or detection. The sun’s
radiation reaching the earth contains a
large range of wavelengths running up
into the “‘invisible light”’ of the ultra-
violet and down into the infra-red. The
eye, however, only responds to the limited
range to which it is, as it were, ‘‘ tuned,”’
behaving, in fact, like a good band-pass
filter passing a 2 to I range of frequency

with fairly vertical cut-off walls at its .

boundaries.

Reverting to Fig. 1 for consideration of
our complete spectrum, going down in
wavelength (and up in frequency) from
the visible octave, we pass through. the
ultra-violet range. This is primarily con-
cerned with chemical effects such as those
of photography and with effects on the
human body which in the past few years
have brought into prominence the various
types of ‘‘artificial sunlight” lamps.
These are designed to have a spectrum
running well into the uvltra-violet, and are
enclosed in envelopes of quartz or other
material, which freely transmits the ultra-
violet wavelengths, whereas ordinary glass
cuts them off. It is for this reason, also,
that attention 1s being devoted to the
special types of window glass, in order to
permit the passage of as much as possible

of the sun’s ultra-violet rays which normal .,

window glazing cuts off. Shorter still than
the ultra-violet comes the X-ray range,

longer wavelengths (lower frequencies),
the next longer waves are the infra-red
of radiant heat. But again the fluid state
of our present scientific knowledge is illus-
trated by the very recent developments
which have been made in the utilisation
of this group in new photographic
methods, allied with the fact that they
have been shown to penetrate atmospheres
(such as fog) which are opaque to the
ordinary visible rays. Here again is an
extension of invisible light.

The Electrical Spectrum

Up to a dozen years or so ago there
was a gap between the longest waves of
the infra-red family and the shortest
waves set up by electrical means and,
therefore, to be regarded as coming into
the radio group. More recently, however,
waves of eight-thousandths (8 x 10?) of
a centimetre have been produced as
damped oscillations. Although these are
definitely in the category of laboratory ex-
periments, they do run up, as shown in
Fig. 1, into the region belonging normally
to the infra-red.

Various other short-wave essays have
also been made on a laboratory scale, but,
coming to more practical radio waves, the
shortest continuous waves capable of
modulation that appear to have been
generated bring us to the quite respectable
wavelengths of 10 to 20 centimetres. For
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a long time reception of such waves had
only been effected cver a distance of six
miles or so. About three years ago there
was a successful demonstration of two-
way telephony over the English Channel
between paraboloid reflectors on the cliffs
of Dover and on the cliffs about Gris Nez
in France, and the apparatus used
on the English side is shown in the
photograph. A service on this wavelength
has more recently been inaugurated
between Lympne and the French coast in
connection with aircraft services, while
the Post Office has also a service on a
somewhat similar very short wavelength
across the Bristol Channel supplementing
the cable service.

But more of this in connection with our
more purely radio spectrum!

From the point of 18 or 20 centimetres
onwards to 20,000 or 30,000 metres the
wireless spectrum is effectively complete.
Much of the range below 10 metres is not

Wireless .
Worrld

yet in practical use, but it represents an
amazing number of working channels if
it can be turned to useful purposes.

Fig. 1 carries on the spectrum into the
audio range—indeed, right down to 1 cycle
per second. This 4s not truly an ether
spectrum so far as concerns useful radia-
tion at these frequencies, but it is never-
theless a logical extension from the higher
electrical frequencies and represents a
natural enough continuum. The division
between radio and audio at 10 kilocycles
is quite arbitrary. Many of the higher
harmonics of sounds exceed the normal
10 kc. point. Similarly, the limitation of
radio at a nominal wavelength of 30,000
metres (10 kc.) does not mean that longer
waves could not be radiated. It meérely
means that they have not, in fact, been
practically used, and present tendencies
make it unlikely that they will be. Nature,
however, continues to use them—try tun-
ing a receiver to 40,000 metres, and you
will at least get plenty of atmospherics!

The London Conference

Behind the Scenes at the U.LR. Meeting
By a Special Correspondent

HOULD one expect much of an Annual
SGeneral Assembly of the International
Broadcasting Union? Better to expect
little and avoid disappointment. As the
only ‘‘outsider”’ to gain access to the
various chambers and corridors at Gros-
venor House during the actual session, I
can assure readers of The Wireless World
that any visions of bustle and despatch, of
enterprises of great pith and moment, were
totally illusory.

The atmosphere was that of a nursing
home. It was in a carpeted corridor cutside
a boudoir converted into a typing office that
I met Mr. Ashbridge, chief engineer of the
B.B.C.

““ Nothing has happened,”” he confided to
me, ‘‘but we are waiting.”’

London, where they spoke to their respective countries.

‘“Nothing c¢an happen of very great
interest to British listeners? ”’ I ventured.

Mr. Ashbridge smiled. ‘‘Well, anything
may happen. We are watching ~'—here he
turned to Mr. Cecil Graves, chief of the
B.B.C. Empire and Foreign Department—
‘“we are watching, because there is no say-
ing what an hour may bring forth.”’

Mr. Graves concurred, and in so doing re-
flected the sentiments of every member of
the Conference. M. Braillard, head of the
Technical Commission, was also among the
‘“ watchers and waiters.”’ »

French, I found, was the universal lan-
guage. It was in French that the Commis-
sion Juridique was arguing through clouds of
smoke on the first floor. It was in French
that the Technical Commission wrangled for

Fhoto. * The Times.”
On Friday last the delegates visited the International Telephone Exchange at Faraday Building,

In the photograph are seen (left to

right) Mr. Arthur R. Burrows, Secretary-General ; Mr. L. W. Hayes, B.B.C. engineering staff ;
Dr. Schwaiger (Austria) ; Dr. von Boeckmann (Germany); M. Dovaz, of the U.LLR staff, and,
wearing 'phones, Dr. Hubmann (Germany).

JUNE z22nd, 1934.

four hours over the question of a kilocycle
change between two mid-European stations.

Consequently, I was not surprised when
Mr. Arthur Burrows, the Secretary-General,
‘declared that the sixty hours allotted for
discussion were not enough.

‘“ There is really nothing to report,”” he
said, ‘“but we are very busy. We shall
have to sit on Sunday.”’

And he rushed off to dictate a memoran-
dum to a French secretary. Mr, Burrows
scemed the busiest person at the Conference.

Perhaps, however, we have expected too
much. This was not a Conference to re-
adjust wavelengths or to bring about other
revolutionary changes. It was the ordinary
annual assembly, the business of which was
concerned mainly with the clearing up of
the year’s accounts, financial and other, to
enable the members to assure each other
of their continued reliance on international
comity, and to re-clect the officers and
commissioners

In addition to the Legal and Technical
Commission meetings, there were discus-
sions of the Rapprochement and Relay
Sections.

Some of the items orr the agenda were
left untouched, as, for example, the ques-
tions of political propaganda and copyright,
and there was the comedy of the long vigil
by two Luxembourg representatives eager
to champion their station’s wavelength.
They need not have come, for Luxembourg
did not enter into the picture! There was
no time!

The London assembly differed from others
in one respect. Of its kind, the publicity
released by the B.B.C. was fairly adequate,
but at best it was spoon-fed news. The
B.B.C.’s proprietary attitude was unjusti-
fied, and reached such lengths that the
photographs taken in the Canference rooms
were reserved in this country for the Cor-
poration’s own journals, while being free for
publication abroad.

Thus, readers of a penny paper in Por-
tugal could get inside glimpses of the Con-
ference denied to British listeners not
subscribing to the publications of the B.B.C

The Radio Industry

HE HARKEN ELECTRICAL CO., LTD.,
of 18a, South End, Croydon, Surrey, have
sent us a leaflet describing their new type of
short-wave converter, which employs a heptode
frequency changer and includes several other
inferesting technical features.
< e <

Lvery broadcast receiver is likely to stund in
need of internal adjustment or repair at some
time during its life.  Speaking on the subject
of ‘“Service’’ at a luncheon held in London
last week, Mr. A. A. Rowse, Managing
Director of Telsen Electric Company, Ltd.,
expressed the interesting view that it is not
enough for a manufacturer to take ull pos-
sible steps against breakdowns; he should
definitely design his sets for easy *‘servic-
ing,”” and his company proposed to follow
this plan. Mr. Rowse’s co-hosts at the
Telsen luncheon were Lt.-Col. C. E. Jewels,
D.S.O., M.C., Mr. Armitage, and Mr. Rupert
Collins.

S

The newly ecstablished firm of Northern But-
teries, Ltd., recently mentioned in these notes,
have now started production. Elaborate pre-
cautions are being taken at c:ch stage of
manufacture to eliminate faulty material or
workmanship.

The fourteenth annual Exide Battery Con-
vention, which ended last week, was held this
year at Scarborough.
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THE SUPERHETERODYNE —Adjusting the Oscillator Padding Condenser

URING the last two or three years
the straight set has been very
largely displaced by the super-
heterodyne on account of the

much greater selectivity obtainable, and
also because of a degree of simplification.
As regards certain of the circuits em-
ployed in receivers of this type, gang-
ing is carried out in exactly the same
manner as in a straight set, and the
problems involved are in no way differ-
ent. In the case of the oscillator circuit,
however, the problems are totally
different, and both the underlying theory
and the practical method of ganging
have to be modified.

There are two general methods of achiev-
ing ganging in a superheterodyne—in one
an ordinary gang condenser is used in con-
junction with padding condensers, while
in the other the gang condenser is of a
special type in which one section contains
specially shaped plates. This latter circuit
is now the more commonly used, since
greater accuracy of ganging is possible
and the initial adjustments are simpler.
The padding circuit, however, is still used
in many commercial receivers ; it would be
used in constructional receivers if for any
reason, such as the choice of an unusual
value of intermediate frequency, a shaped
plate gang condenser were inapplicable,
and it is used in all superheterodynes on
the long waveband. Tt is proposed, there-
fore, to deal with the padding circuit first,
and to leave the shaped plate gang con-
denser method of ganging a superhetero-
dyne until a later section of these articles.

The Oscillator Circuit

In a straight set the requirement is that
all the tuned circuits must be tuned to the
same frequency or wavelength, so that
ganging is readily achieved through assign-
ing identical values to the effective induct-
ance and capacity of each circuit. In the
superheterodyne, however, only the
signal-frequency circuits require to be
ganged in this manner, and the oscillator
circuit must always be tuned to a fre-
quency higher or lower than that of the
others by the intermediate frequency. In
practice, the oscillator is always tuned to
a higher frequency.

The most common value of intermediate
frequency is 110 ke /s, so that if the input
circuits of the receiver are tuned to 1,500
ke/s, the oscillator must be tuned to
1,610 ke/s. Similarly, when the input cir-
cuits are tuned to 550 kc/s, the oscillator
must be tuned to 660 kc/s. This brings
many difficulties in its train, for it is ob-
vious that the frequency ratio in the case
of the oscillator circuit is smaller than in
the case of the signal-frequency circuits.
The difference between the maximum and

HE problems involved in obtaining single-control tuning are rather
different in the ordinary superheterodyne from those found with

the siraight set.

Special arrangements are needed in order to keep

the oscillator and signal-frequency circuils with their correct frequency

displacement.

Two methods are commonly employed, and in this

article will be found details of the operation and adjustment of the
system involving a padding condenser.

minimum frequencies, of course, is the
same, but the ratio of minimum to maxi-
mum frequency is different. It is this
ratio that is important, for the frequency
ratio depends upon the capacity ratio in
the tuned circuit, and, since the gang con-
denser is assumed to have identical sec-
tions, this will be constant in all circuits.

The padding condenser of a superheterodyne

is usually of the semi-variable type and is

adjusted once and for all when satting up
the receiver.

With a maximum frequency of
1,500 kc/s and a minimum frequency of
550 ke /s for the signal-frequency circuits,
the frequency ratio is 2:73-1, so that the
capacity ratio should be 7.45-1. In the
oscillator circuit the maximum frequency
is 1,1610 kc/s with a minimum of 66o
ke/s, and the frequency ratio becomes
2.44-1, and the capacity ratio need be
only 5.96-1. Since the capacity ratio is
fixed by the construction of the gang con-
denser, it is obvious that we shall have
to restrict the ratio artificially. It will be
remembered that in the section dealing
with the ganging of straight receivers a
warning was given about the use of an
excessively large value of stray capacity
in a tuned circuit, since this led to a re-

striction of the tuning range. Such a
restriction, however, is here necessary, and
the obvious course seems to be to increase
the stray capacity of the oscillator circuit
to the requisite extent, while reducing the
inductance of the oscillator coil in order
to maintain the correct maximum fre-
quency in this circuit.

Correct ganging at two points in the
tuning range, one at each end of the band,
is readily obtainable in this manner, but
unfortunately at all other points the gang-
ing is widely inaccurate. Some other
means of restricting the range is thus
necessary. Now the capacity of two series-
connected condensers is less than that of
the smaller, so we can try placing a suit-
able value of fixed condenser in series with
the variable condenser of the oscillator cir-
cuit. This will obviously reduce the effec-
tive maximum capacity, and hence the
capacity ratio. In general, the series con-
denser makes hardly any difference to the
minimum capacity of the gang condenser
section, so that, in order to reach the high-
est frequency, the oscillator inductance
must be reduced to a lower value than that
of the signal-frequency circuits.

The Padding Condenser

The arrangement will perhaps be clear-
est from the diagram of Fig. 1, in which
L, C, and Cr represent the tuning coil,
variable condenser, and trimmer of one
of the signal-frequency circuits, the
arrangement being in no way different
from an ordinary straight set. In the oscil-
lator circuit the inductance has a lower
value Lo, but the variable condenser Co
is identical with C of the signal-frequency
circuits. The correct frequency displace-
ment of the oscillator circuit is obtained by
assigning the correct values to Lo, the pad-
ding condenser C2, and the parallel trim-

«
c2
Lo
« Co
oot L

Fig. 1.—A signal-frequency circuit can be
represented by the coil L and tuning con-
denser C, with a parallel trimmer C1. The
oscillator tuning condenser Co is identical
with C, but Lo is smaller than L and a
padding condenser Cz is introduced.
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ming condenser C3. Strictly speaking,
completely accurate ganging is obtainable
with this circuit at three points only in the
tuning range, but with careful design the
errors at other portions of the range can
be made negligible.

| PADDING

OLlTlcoNDeEnsER

Instead of using a semi-variable condenser

adjustable over a fairly wide range for pad-

ding, a very small adjustable condenser is

sometimes used in parallel with a fixed
condenser.

The values assigned to the various com-
ponents depend upon the value of the in-
termediate frequency employed, and are
readily calculable from known formulz.
Such formule would be out of place in a
booklet of this nature, but those interested
can obtain full information from 7he Wire-
less Engineer.* When L has the usual
value of 157 mH, Lo normally becomes
about 126 mH., and C2 some 0.001/0.002
mfd. for an intermediate frequency of
110 kc/s.

Although it is a matter of interest to cal-
culate the exact values required for the
components, this is of little practical
value, for it is usually necessary to start
with approximate values and adjust them
experimentally. It is safe to assume that
the coils have the correct inductance
values, and that no adjusting is required
here, for it will be the usual practice to
employ a set of matched coils. The
problem of adjusting the ganging, there-
fore, resolves itself into that of adjusting
the signal-frequency trimmers C, the
oscillator trimmer C3 and the padding con-
denser Cz of Fig. 1. For the moment we
shall assume that the intermediate-fre-
quency circuits are adjusted to their cor-
rect frequency, whatever this may be.

The first step is to set the padding con-
denser C2 at maximum, and then to ad-
just the trimmer C3 to a probable value,
say, about one-half of its capacity. A
station should then be tuned in on as low
a wavelength as possible, certainly below
250 metres, or 1,200 kc/s. The trimmers
on the signal-frequency circuits must next
be adjusted for maximum signal strength,
as determined by the loudest signals or by

the maximum deflection of a visual tuning ~

indicator, as explained in the section deal-
ing with straight sets. Should one or more

* <« QGanging the Tuning Controls of a Super-
heterodyne Receiver,” by A. L. M. Sowerby, M.Se.,
The Wireless Engineer, February, 1932,

Wireless
World

of the signal-frequency trimmers have to
be fully screwed up or fully unscrewed,
the oscillator trimmer is set at the wrong
value. When one of the signal-frequency
trimmers is fully screwed up, therefore,
the oscillator trimmer should be unscrewed
slightly, and the station retuned at a
slightly lower dial setting, and this process
should be repeated until a definite opti-
mum setting for each trimmer is secured.
Should one of the signal-frequency trim-
mers be fully unscrewed, of course, the
process must “be reversed——that is, the
oscillator trimmer must be screwed up a
little and the station retuned at a slightly
lower dial setting. No attempt should be
made to adjust the oscillator trimmer at
this wavelength other than in the manner
described.

The tuning dial should now be so set
that a station on a wavelength of come 500
metres, or slightly less, would be received
if the circuits were ganged. This will
usually correspond to a dial setting of
some 80° on a 100° dial, or 144° on a 180°
dial. The condenser C2 should now be
unscrewed until a station is heard. If no
station can be received, try again with a
slightly different dial setting.

JUNE 2:z2nd, 1934.

In practically all superheterodynes the
dial settings are determined by the con-
stants of the oscillator circuit, so that it is
useless to try and gang the set by an ad-
justment to the oscillator trimmer alone;
whenever any adjustment is made to the
oscillator trimmer or padding condenser,
another adjustment must be made simul-
taneously. When a station has been
found, therefore, the capacity of C2 should
be altered with one hand, while the capa-
city of the variable condenser is changed
in the opposite direction with the other
hand, so that the station is kept in tune.
Thus, Cz should be slowly reduced, while
the dial setting is increased to maintain the
station in resonance. If signals increase
in strength, this process should be con-
tinued until a point is reached after which
a further continuation reduces signal
strength. The correct combination of set-
tings is that leading to the greatest signal
strength.  Should the reduction in Cz
initially lead to a reduction of signal
strength, of course the process should be
reversed, and C2 increased while reducing
the dial setting.

(To be continued.)

Visual Tuning Indicator

New Cossor

has recently been placed on the

market by Cossor. It consists of a
narrow glass bulb about three inches long,
fitted with a bayonet-type base con-
taining three electrodes. When the correct
potentials are "applied to these electrodes a
faint glow can be seen at the bottom of
the tube, but when the anode potential in-
creases the glow rises up the tube. Varying
the anode potential of the tube, therefore,
causes a column of light to rise and fall in
the tube.

In practice, the cathode is connected to a
point on a voltage divider about 30-40 volts
positive with respect to negative H.T. The
priming electrode is connected to negative
H.T. through a resistance of some 0.25-2
megohms. The neonl tube anode is joined
either directly or through a resistance Rz

Q- TUNING indicator of the neon t‘ype

1H.T. +

R1
1,000-10,000

CATHODE

PRIMER

+ 3Q/40V.

Circuit arrangement for incorporating the
tuning indicator.

Neon Tube
to the H.T. end of the intervalve coupling
of one of the valves controlled from

the A.V.C. system. Decoupling must be
included in the anode circuit of this valve,
and the resistance will usually be as high as
possible, consistent with other requirements.

On tuning in a sig-
nal the A.V.C. system
applies a negative bias
to the controlled valve,
with the result that the
anode current falls,
Owing to the inclusion
of the decoupling re-
sistance Rx in the
anode circuit, however,
the anode voltage rises,
and the anode potential
of the neon tube also
rises. The net result of
tuning in a signal is
that the column of light

nses by an  amount
which is greater the
greater the signal
strength. Tuning,

therefore, is carried out
for maximum height of
the column of light.

In some cases the re-
sistance Rz may not
be needed, but if it be
found that the light fills
the tube on a weak sig-
nal, it should be given a
value of some 10,000-
30,000 ohms. The tube
normally passes a cur-
”’”t,Of 3 mA, a.'nd it tuning indicator.
requires a potential of
at least 160 volts for its operation. The
tube is priced at 4s. 6d., and it fits a two-
contact bayonet holder of motor car type.

Cossor neon-type
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IT is hardly an exaggeration to say that
a few years ago it was only a ques-
tion of time before the primary winding
of an L.F. transformer developed an
intermittent lack of continuity.
then the technique of transformer manu-

facture has developed

Tracing enormously, and
Transformer  faults are compara-
Faults tively few and far
between. But some-

times they do still develop, and so it is
worth while to draw attention to a method
of testing which is efficacious in locating

TRANSFORMER
UNDER TEST

(o o e e s e e oy

RECEIVER

w

PICK-UP [k
~TERMINALS

)

|
g

Fig. 1.—-Sensitive test for transformer
primary defects.

a defect in its early stages—while there
is only a minute break in the wire, which
causes intermittent cracklings, but not a
total failure of signals.

For the test to be described, one needs
an accommodating friend with a set fitted
with pick-up terminals and known to be
in good working order. The procedure is
to remove the suspected transformer from
one’s own receiver, and to join it to the
pick-up terminals of the testing set in the
manner shown in Fig. 1. A dry-cell bat-
tery—a 44-volt flash-lamp battery will
generally do—is joined across the primary
terminals, and if everything is in order
no sound should be heard in the loud
speaker beyond the initial click on com-
pleting the primary battery circuit. If,
however, the primary winding be defec-
tive, even slightly, minute variations in
the battery current flowing through it will
take place, voltages will be introduced
into the secondary, applied to the ampli-
fier, and magnified to such an extent that
they will become audible as loud crack-
lings in the loud speaker.

It is sometimes worth while going to the
length of applying to the primary ter-
minals such a voltage that will drive
through the winding the same value of
current as it passes in normal service;
by doing so, the test is made more con-
clusive. :

Since .

Simplified Aids to Better
Reception

FROM more points of view than one, the
grid circuit ot a detector valve is a
danger point; it is, in effect, the first link
in the chain of L.F. amplification, and any
spurious voltages applied at this point will
be amplified to the fullest extent, and so
are likely to cause in-
terference. It is, for
example, highly desir-
able that the radio-
gramophone change-
over switch (which is, of course, in the
detector grid circuit) should be kept as far
away as possible from wiring which
carries mains current. It would be
highly injudicious to combine this switch
with the mains on-off switch unless very
special precautions were taken.

A Vital
Point

IT has already been pointed out that a re-
sistance of quite a small fraction of an
ohm cannot be tolerated in wiring that is
common to the heater circuits of a number
of A.C. valves; the current flowing in such
a circuit is very much greater than in any

other section of a wire-

Wiring less receiver, and the
the loss of voltage will be
Heaters considerable unless

care be taken.

In two-unit receivers, where the power
transformer is mounted at some little dis-
tance from the receiver valves, it is a good
plan to use, for the inter-connecting lead,
ordirary ‘‘ 15-amp., flex,”” which is sold by
most electrical dealers for wiring heavy-
current domestic appliances.

N the ‘““Hints and Tips’’ section of
The Wireless World for June 8th it
was stated that a series-connected diode
circuit offers the advantage of needing
less filtering in order to prevent the appli-
cation of H.F. energy to the L.F. ampli-

fier which succeeds it.
Diodes

Unfortunately, how-
and H.F. ever, .one cannot
Filtration always avail oneself

of this advantage; for
instance, in a ““straight’’ set with ganged
tuning it is hardly practicable, for the
reason that the ganged condenser which
tunes the circuit feeding the diode must
normally be earthed, and thus the load re-
sistance would be short-circuited.

A satisfactory way of overcoming this
difficulty is indicated in Fig. 2. Instead
of feeding the diode direct from the pre-
ceding tuned circuit, it is connected to an

%3
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aperiodic secondary winding, the tuned
coil being inserted in seriés with the anode
of the preceding valve.

An ordinary H.F. transformer turned
““back to front’’ (i.e., with the tuned
secondary used as a primary) is quite suit-
able for this purpose. The average com-
mercial transformer designed to have a .
step-up ratio of about 1: 2 will then have
a step-down ratio of 2: 1; this is about
right for a diode connected in the usual
manner, and, apart from other advantages,
results may actually be better from the
point of view of energy transference than
the normal direct connection.

DECOUPLING

PRIMARY WINDING
AS UNTUNED
SECONDARY

Fig. 2.—Feeding a diode from a ‘ reversed *’
H.F. transformer, the secondary of which is
used as a tuned-anode coil.

As an alternative to this scheme, it is
practicable to employ an ordinary H.F.
transformer in a tuned grid circuit, fed
from an H.F. choke inserted in series with
the anode of the preceding H.F. valve.
The normal primary winding is again used
as a secondary in the manner described.

T has often been advised that, when
building an ‘““H.F.” receiver, the
ganged tuning condenser should be care-
fully earthed at more than one point. The
same principle may often be applied with
advantage when using commercial coil-
and-condenser tuning

Ready-made units or packs, especi-
Tuning ally if the units are to
Units be employed in cir-

cuits differing appre-
ciably from those customarily recom-
mended by their manufacturers.
These units are generally assembled on
a metal chassis, to which the extra earth-
ing connections should be made at any
convenient points, in addition to the
connection to the ‘“earth’ terminal.

¢
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News of the Week

Current Events in Brief Review

Receiver in a Lift

IFTS are so frequently accused

of causing interfercnce with
wireless reception that it is pleasant
to learn that a receiver has been
installed in a lift of a big build-
ing in Brussels. According to a
Paris correspondent, reception is
excellent both when the lift is in
motion and in reposc.

150kW for Deutschland-
sender
AN order has been placed with
the Telefunken Company for a
new 150-kW. long-wave station to
replace the existing Go-kW. plant
of the Deutschlandsender, Berlin.
Post Office engineers are now
searching for a new site in the
Berlin suburbs.

Ultra-short Waves in
Flying School
LTRA-SHORT waves are being
used to teach air pilots at the
Orly Flying School, France. The
‘planes are cquipped with trans-

mitter-receivers and  permanent
aerials consisting of duralumin
tubes. Pupils in flight can com-

municate by telephony with the
ground or with other "planes with-
out any manipulation of the wire-
less apparatus. The range varies
from 15 to 50 miles, according to
the height of the ’plane. During
the concluding stages of a flying
course the instructor remains on
the ground while directing his
pupil with a running commentary
of advice by wireless.

A Belgizn ‘“ Warning "’
HE DBruss«ls journal Peuple
has issued a warning against

the alleged ““danger’ that the
National Broadcasting Tnstitute

may lose ils iundependence as the
result of ‘‘certain Ministerial pro-
jects.””  According to the paper,
the Post Office cavisages the com-
plete annexation of the broadcast-
ing service.  Moreover, it s
alleged that certain of the monets
received from wireless licences is
devoted to non-wircless activities,
and readers are warned that it is
proposed to utilise some of the
- cash to subsidise the Theatré de
la Monnaie, Brussels, and the
Antwerp Opera.

The Belgian public might note
that British listeners have long
helped to subsidise opera in this
country besides consenting to the
use of some of the licence fees for
purposes far divorced from radio.

Japanese 5-year Plan

THREE 150-kilowatt  broad-
casting stations at Tokio,

Osaka and Kyosho are the latest
projects of the Japanese Broad-
casting Company, and alreadv
State credits have been granted
amounting to approximately
£1,623,000. From ten to fifteen
Regional stations on lower power
are included in the scheme, and
according to the contracts the
work will take approximately five
years.

The Silent City

CCORDING to a new ‘‘anti-
noise”’ law drafted by the
Turkish Ministry of the Interior,
gramophones and wireless sets in
Constantinople must not be used
unless the window is shut. The
police are empowered to levy fines
on the spot.

Blow for Esperante ?

HE E.LLA.R.—the [Italian
broadcasting  organisation—

is credited with a scheme for
regular broadcasting in Latin. It

Broadcast Advertisemeénts
Condemned

RESOLUTION condemning

broadcast advertising  was
put before the zoth International
Congress of Press Associations at
Brussels last week., The resolu-
tion ran: ‘“ This Congress is of the
opinion that advertisements are the
legitimate sphere of newspapers,
and urges newspapermen, whether
proprictors or journalists, to use
their influence to prevent the
advertisements

dissemination of
over the air.”

CALLING THE WORLD ON SHORT WAVES.

The radio camp of

G5CV and G6YK, near Amersham, Bucks, on the recent National Field

Day of the Radio Society of Great Britain. Amateurs all over the world

participated by reporting the signals of the forty or more British
portable stations taking part.

is belicved that such transmissions
would have an international ap-
peal, as Latin is intelligible to
scholars in all parts of the world.

Madrid Calls the World

HE TInternational Short Wave

Club has arranged a special
world Dbroadcast for short-wave
listeners from EAQ Madrid from
00.00 to 00.30 B.5.T. on Monday,
July 2nd, the wavelength being
30.40 metres. Reports of recep-
tion will be welcomed by the
Club’s  European and Colonial
representative, Mr. Arthur L.
Bear, 10, St. Mary’s Place, Rother-
hithe, London, S.E.16.

‘« Honest ”’ Pirates in
Russia

UNE 1sT marked the opening

of a campaign against Russian
radio pirates. The scheme arose
out of the discovery that, whereas
0,200,000 Trtoubles should have
been recvived {rom radio licences
on May 15th, only gr1,111 roubles,
or 15 per cent., had come in. An
army of young Communists is now
being mobilised to ferret out the
dishonest listeners and ‘“ 1o advise
the honest oncs, who are numerous,
to pay now.”’

Slow Morse on Atlantic
Flight

LL short-wave listencrs who
can read Morse should keep
watch when Mr. John Grierson
makes a flight during July from
London to Ottawa via Iceland,
Greenland and Hudson’s Bay. A
short-wave transmitter, operating
on about 40 and 20 metres, will
give the machine’s position every
thirty minutes. Morse will be
transmitted at six words per
minute.
Those hearing the plane should
telephone details to the Air Minis-
try in Londomn.

R.S.G.B. Comes of Age
O MARK the twenty-first

anniversary of the forma-
tion of the Incorporated Radio
Society  of Great Britain,

which occurs on July sth next,
the T. and R. Bulletin for June
takes the form of a special birth-
day number, It includes a con-
gratulatory message from the
Society’s  patron, H.R.H. the
Prince of Wales, besides contribu-
tions from many past presidents
and other prominent members
such as Sir Oliver Lodge,
Senatore Marconi, Brig.-General
Sir Capel Holden, Sir Jan Fraser,
Dr. W. H. Eccles, Mr. Rene Klein,
Mr. Leslie McMichael, and Mr.
Gerald Marcuse.

Reference is made 1o the an-
nouncement in The Wireless World
of August, 1913, of the birth of
this now flourishing organisation.
The original title was “* The Lon-
don Wireless Club.”’

Radio Messages to Yachts

O enable yacht owners who are

cruising to receive telegrams
by radio telephony, the General
Post Office has introduced a new
Radio Telegraph Secrvice.  The
yacht owner whose wvessel s
equipped with a sensitive wireless
receiver and special alarm clock,
can reccive messages handed in or
telephoned to a postal telegraph
office.  The message is sent out
from the coast station on a wave-
length of 177.5 metres. It is
broadcast twice during the first
five minutes of the scheduled
period of watch keeping. The ser-
vice will be available to all Post
Office coast stations ¢xcept Rugbyv
and Portishead. Messages to coast
stations are charged at the ordin-
ary inland telegraph rate. The
charge for the transmission by the
coast station will be 6d. a word
for a double transmission in any
scheduled period.

No Sponsored Programmes
for Czechs

ESPITIE several recent cfforts

te introduce advertising into
the Prague broadeasting pro-
grammes, the Czecho-Slovakian
Broadcasting Company has re-
affirmed its belief in the complete
prohibition of trade propaganda
at the microphone.

Page 431 follows after the Programme Supplement
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PRINCIPAL BROADCASTING STATIONS OF

Arranged in Order of Wavelength

(Stations with an aerial power of 50 kW. and above in heavy type)

xxiit

EUROPE

Station. Kois. | poolE | pretres. l W, Station. ko/s. | poonii® | Metres. | kW.
Kaunas (Lithuania) 155 |.......... 1935 7 Poznan (Poland) . 868 |.......... 345.6| 16
Brasov (Roumania) .. .. .. .. 160 {.......... 1875 20 London Regional (Brookmans Pam) 877 |oeeii.... 342.1| 50
Huizen (Holland). (Kootwijk, 50 kW. after | 160 [.......... 1875 7 Graz (Austria). (Relays Vienna) 886 |.......... 338.8 7
3.40 p.m.) (V.A.R.A. and A.V.R.O. Pro- Limoges, PTT (France) 895 |.......... 3352 0.5
grammes.) ‘ Helsinki (Finland) 895 |.......... 335.2{ 10
Lahti (Finland) . 166 |.......... 1807 40 Hamburg (Germany) .. 904 [.......... 331.9| 100
Moscow, No. 1 (U.S.S. R ) 174 ..., 1724 | 500 Radio Toulouse (¥rance) 913 |.......... 328.6| 10
Radio Paris (France).. 182 f.......... 1648 75 Brno (Czechoslovakia) 922 [.......... 325.4 32
Istanbul (Turkey) .. .. .. .. 185 .......... 1621 5 Brussels, No. 2. (Flemish Pr ogramme) 932 |.......... 321.9| 15
Konigswusterhausen (Deutschlandsender) | 191 |.......... 1571 60 Algiers (Algeria) 941 |.......... 3188 12
(Germany). Goteborg (Sweden). (Relays Stockhoim) 941 |.......... 318.8{ 10
Daventry National 200 f....000n.n 1500 30 Breslau (Germany) .. .. 950 |.......... 315.8| 60
Ankara (Turkey) 200 f...o.o.nn 1500 7 Poste Parisien (France) 959 |.....o.e.n 312.8| 100
Minsk (U.S.S.R.) .. 208 |...0o...n 1442 | 100 Grenoble (France) . 968 |.......... 309.9, 20
Reykjavik (Iceland) . 208 f........nn 1442 16 West Regional (Washford Cross) 977 |eevinnnnen 307.1| 50
Eiffel Tower (Paris) .. 215 ...l 1395 13 Cracow (Poland) 986 |.......... 304.3 2
Motala (Sweden). (Relays Stockholm) 216 |.......... 1389 30 Genoa (Italy). (Relays Tunn) 986 .......... 304.3| 10
Warsaw, No. 1 (Poland) . 223 |...ieeennn 1345 | 120 Hilversum (Holland). (KRO and NCR V) 995 |.......n.. 301.5| 20 .
Luxembourg . 230 |..........1 1304 | 150 (7 kW. till 5.40 p.m.).
Kalundborg (Denmark (Relaya C’openhagen) 238 |.....ee.nn 1261 75 Bratislava (Czechoslovakia) . .. 1004 |.:........ 2988 13.5
Leningrad (U.S.S.R.) . 245 ... 1224 | 100 North National (Slaithwaite) . 1013 {.......... 296.2| 50
Oslo (Norway) .. 260 |.......... 1154 80 Konigsherg ¢Germany) . 1031 e 291 60.
Moscow, No. 2 (U S. S R ) .. 3 N D 1107 | 100 Parede (Portugal) 1031 |.......... 291 5
Rostov-on-Don (U.S.8.R.) .. 355 |.......on 845 20 Rennes, PTT (France) .. 1040 |{.......... 288.5| 2.6
Smolensk (U.S.5.R.) . 364 [.......... 824 10 Scottish National (Falkirk) .. 1050 [.......... 285.7| 50
Geneva (Switzerland). (Relays Sottens) 401 |[...... ... 748 1.3 || Bari (Italy) . .. . 1059 |.......... 283.3F 20
Moscow, No. 3 (U.S.S.R ) . 401 |.......... 748 | 100 Bordeaux-Lafayette .. 1077 |.o..ooeel. 278.8| 12
Boden (Sweden) . 413.5]...... ... 728 0.6 || Zagreb (Yugoslavia) .. 1086 [.......... 276.2 0.7
Ostersund (Sweden) 413.5).......... 7268 0.6 |{[. Falun (Sweden) 1086 |.......... 276.2| 2
Oulu (Finland). . 431 |.......... 696 2 Madrid, No. 2 (EAJ 4) L. 1095 |.......... 274 7
Oufa (U.S.S.R.) 436 [.......... 688 10 Naples (Italy) (Relays Rome) 1104 |.......... 2117 1.5
Hamar (Norway) 519 |......o..s 578 0.7 || Madona (Latvia) 1104 J.......... 271.7] 20
Innsbruck (Austria). (Relaye Vzenna) 519 [.......... 578 0.5 || Radio Vitus (Paris) - R I B 6 & 2 DO, 269.5 2
Ljubljana (Yugoslavia) 527 ..., 569.3 5 Kosice (Czechoslovakia). ( Relays ngue) FRUR 0 3 1 £ S e 269.5 2.6
Viipuri (Finland) 527 |.....ovines 569.3| 13 Belfast . R I § 5> R 26740 1
Bolzano (Italy) 536 |.......... 559.7 1 N; ylregyhaza (Hnngary) 1122 . ........ 267.4 6.2
Wilno (Poland) 536 {.......... 559.71 16 Horby (Sweden). (Relays Stockholm) 1131 f.......... 265.3| 10
Budapest, No. 1 (Hungar ) 546 |.......... 549.5! 120 Turin, No. 1 (Ttaly) 1140 A 7
Beromunster (Switzerland) (Schwexzerlscher 556 {...ieaennn 539.6| 60 London National (Brookmans Park) 1149 50
Landessender). West National (Washford Cross) 1149 50
Athlone (Irish Free State) 565 |[.......... 531 60 Moravska-Ostrava (Czechoslovakia). . 1158 . 11.2
Palermo (Italy) - 565 |.......... 531 4 Monte Ceneri (Switzerland) . 1167 . 15
Miihlacker (Stuttgart) (Germany) 574 | 522.6| 100 Copenhagen (Denmark). (S.-w. Stn 31.51 m) 1176 |.......... 255.1| 10
Riga (Latvia) . 583 |.......... 514.8| 15 Frankfurt (Germany) 1195 |.......... 251 17
Agen (France) . 583 f.......... 514.6| 0.6 || Trier, Cassel, Freiburg-im- Brelsga.u and | 1195 |....i..L. 251 —
Vienna (Blsamberg) (Ausirla) . 502 f....iie... 506.8| 120 Kaiserslautern,
Radio Maroc (Morocco). (8.-w. Stn., 48 m. ) 601 1.......... 499.2| 6.5 || Prague, No. 2 (Czechoslovakia) 1204 5
Sundsvall (Sweden). (Relays Stockholm) . 601 |.......... 499.21 10 Lille, PTT (France) 1213 5
" Florence (Italy). (Relays Turin) . 610 [.......... 491.8| 20 Trieste (Italy). (Relays Twr m) .. 1222 10
Brussels, No, 1 (Belgium). (French Pro-| 620 |.......... 483.9| 15 Gleiwitz (Germany). (Relays Brealau) 1231 5
gramme.) Cork (Irish Free State) 1240 1
Lisbon (Portugal) 629 |.......... 476.9| 20 Juan-les-Pins (France) 1249 240. 2
Trondheim (Norway) . 629 {.......... 476.9 1.2 || Rome, No. 3 (Italy) 1258 5 1
Prague, No. 1 (Czeehoslovakla) 638 f.......... 470.2( 120 San Sebastian (Spain). . 1258 238.5 3
Lyons, PTT (France) . 648 |.......... 463 15 Niirnberg and Augsburg (Germany) 1267 2368| 2
Cologne (Germany) .. 658 |[.......... 455.9| 60 Bodd, Stavanger and Kristiansand (Nonva.y) 1276 |.......... 235.1 0.5
North Regional (Slaithwalte) 668 |[.......... 449.1| 50 Dresden (Germany) 1285 §.......... 233.5| 1.5
Sottens (Switzerland) (Radxo Suisse Roma,nde) 677 |.......... 443.1| 25 Aberdeen 1285 (.......... 233.5 1
Belgrade (Yugoslavm) . 686 {.......... 437.3 2.5 |[{ Linz, Klagenfurt and Salzbnrg (Austna.) 1204 ... .....,. 231.8 0.5
Paris, PTT (France) . .. . 695 |.......... 4317 17 Danzig. (Relays Heilsberg) . 1303 |.......... 230.2| 0.5
Stockholm (Sweden) -. 704 |......... 426.1! 55 Swedish Relay Stations . 1312 |.......... 228.7 0.25
Rome, No. 1. (Short-wave statwn, 25.4 metres) 713 |l 420.8! 50 Budapest, No. 2 (Hungary) .. .. Lo 1821 ..., 227.1 0.8
Kiev (U.S.5.R.) .. .. . 722 ..ol 415.5] 100 Hanover, Bremen, Flensburg, Stettin and |. 1330 {.......... 225.8] 1.5
Tallinn (Estonia) 731 ...l 410.4] 20 Magdeburg.
Seville (Spain) . . 730 |o......... 410.4| 1.5 || Montpellier, PTT (France) 1339 |.......... 224 5
Munich (Germany) .. 740 |.......... 405.4| 100 Lodz (Poland) . . 1348 |.......... 222.6 1.7
Marseilles, PTT (France) 749 [.......... 400.5 5 Bordeaux Sud- Ouest (Fra,nce) 1348 |.......... 222.6 1
Katowice (Poland) .. 758 |.iiiae... 395.8| 12 -Dublin .. .- . 1348 [.......... 2226| 1
Midland Regional (Daventry) 767 ... 391.1| 25 Milan, No. 2 (Italy) 1356.5].......... 221.2 4
Toulouse, PTT (France) i (O 3866 2 Turin, No. 2 .. 1365 |.......... 219.8| 0.2
Leipzig (Germany) .. 785 |l 382.21 120 Warsa.w, No. 2 (Poland) 1384 |.......... 216.8 2
Barcelona, EAJ1 (Spain) . .. 789.8(.......... 379.8 5 Lyons (Radio Lyon) (I‘ra,nce) 1393 .......... 215.4 5
Lwow (Poland). (Relays Warsaw) .. 795 [.......... 377.4] 16 Tampere (Finland) . 1420 {.......... 211.3 1.2
Scottish Regional (Falkirk) . 804 [.......... 373.1| 50 Newcastle 1429 |.......... 2096 1
Milan (Italy). (Relays Turm) 814 |.......... 368.6| 50 Béziers (France) 1429 209.9 2
Bucharest (Roumania) 823 [.......... 364.5| 12 Radio, LL (Paris) . . .. 1435 |.......... 209 2
Moscow, No. 4 (U.S.S.R.) .. 832 f.......... 360.8| 100 Minsk (U.S.S.R.) . . .. 1438 |.......... 208.6{ 100
Berlin Funkstunde (Short-wave Smlwns,) 841 |.......... 356.7| 100 Fécamp (Radio Normandxe) .. 1456 |.......... 206 10
16.89, 19.73, 25.5, 31.38 and 49.83 metres. ) Pecs (Hungary) 1465 |.......... 204.7 1.25
Bergen (Norway) . 850 |.......... 352.9 1 Bournemouth .. 1474 V... ... 203.5 1
Valencia (Spain) 850 |.......... 352.9! 1.5 || Plymouth 1474 oLl 203.5| 0.3
Strasbourg (France) 89 |.......... 349.2| 15 Nimes (France) 1492 |.......... 201.1 0.2
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The Short Wave World

reported in the last instalment of these

THE spell of good condlhons that was
notes proved to be rather short-lived.

It was unfortunate for the National Field:
Day organised by R.S.G.B. on June gth:

and 1oth that most American signals were
conspieuous by their absence. Some very
good contacts were established, however, on
the 8o- and 160-metre bands, one of the
Surrey stations working a Newfoundland
amateur on 8o metres.

A prophecy made in these¢ notes last
autumn would appear to have come true—
that, when conditions generally are bad, 8o
metres or thereabouts appears to be the
“optimum ”’ wavelength.” This will only
hold good for a limited period. Probably

by this time next year 40 metres will be the -

brightest spot in the short-wave spectrum,

Reverting to National Field Day, it may
be noted, ‘in passing, that the average
amateur transmitter- takes to ‘‘ Field’’ work
like a fish to water! Some of the spectacles
seen.at the variou$ impromptu stations sug-
gest a degree of ingenuity and audacity not
usually suspected among ‘‘ hams.’”

One of the principal ingredients of a field
station appears to be a motor car which is
gradually stripped of its electrical equip-
ment. In one such case the car batteries
were being used for running a generator;
the head lamps were used throughout the
night suspended at various angles over the
transmitter, and the electric horn was used
next morning for broadcasting the latest
news to visitors!

Quite. apart from this, the dynamo was
pressed into.  service for recharging the
accumulators, and at meal times the general
aspect of the car resembled that of a very
large dumb-waiter.

It should be understood that the deroga-
tory remarks about conditions apply chiefly
to the amateur bands, which naturally suffer

““metres.
~ band always used to be the famous W2XAF

more changes than do the short-wave broad-
cast bands. On the latter most of the better-
known stations continue to come in well.
 The outstanding transmission from the
U.S.A. during the past fortnight has been
WiXAZ (Springfield, Mass.) on 3I.35
The best station on the 3r-metre

at Schenectady, but the use of aerial systems
directional for the Byrd expedition has
naturally reduced their strength in this
country by such an amount that they are
hardly worth listening to.

On the 49-metre band, atmospherics have
been very troublesome of late, but W8XK
(Pittsburgh) and W8XAL (Cincinnati) have

‘both been reliable and strong. The tremen-

dous list of Colombian broadcasting stations
continues to grow, but just at present con-
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ditions are better for the U.S.A. than for
South America.

Two of the Venezuelans, YV1BC on 49.08
and YV5BMO on 49.42 metres, have been
received once or twice, and sometimes reach
quite a good strength.

Letters from a reader in South Africa are
rather enlightening. In this country it is
somewhat natural for us to think of short
waves in terms of ‘‘ America.”” In South
Africa they think first of Europe, and re-
ceive European stations that most of us in
England have never bothered to listen to.

The particular reader referred to finds
Zeesen and Radio Coloniale (Pontoise) both
stronger than Daventry, but he comments
very unfavourably upon their programmes.

It is interesting to note that the Empire
station has set them quite a new standard
of quality and announcing. A ballot recently
held in Durban resulted in an overwhelming
vote for the Daventry announcer as the best
on the air. MEGACYCLE.

</Cbei Diary of an

ESPITE the prevalent sunspots and,
perhaps the drought, atmospherics

have recently been in less evidence;
and listening to distant stations has been
really worth while. After listening the other
evening to Moscow, where the aims and ob-
jects of the forthcoming Geological Expedi-
tions to the Arctic Regions were being set
forth, I met with an unexpected treat from
Radio Paris, where—if I understood the an-
nouncer aright—the orchestra, conducted by
Toscanini, were giving a splendid rendering
of Bach’s music. This may have been a
gramophone record, but it certainly sounded
well.

Poste Parisien- gave a very varied pro-
gramme on Friday, June 8th, which began, as
far as I was concerned, -with Oscar Strauss’s
‘“ Waltz Dream,’’ relayed from the Porte-
Saint-Martin Theatre, followed by a well-
chosen programme arranged for English lis-

R.S.G.B. NATIONAL FIELD DAY G5CV and G6YK are seen in action with the West London
District portable transmitter #éaf Amersham during the competition referred to above.

Ordinary Listener

teners by the International Broadcasting
Company. Rome was also coming in clearly -
with a Bizet concert by the Station
orchestra. Juan-les-Pins, which entertained
us later in the evening with an excellent pro--
gramme of light music, comes in so clearly:
that I am inclined to think it must have in--
creased its power beyond the modest 2 kW.
with which it is credited in both French and
English technical journals. :
On Saturday the Dresden Phllharmomc‘
orchestra gave a very interesting concert of
selections from operettas by Johann Strauss,
Suppé, Dellinger, and other composers,
which was relayed by Leipzig; = while
Deutschlandsender transmitted a good pro--
gramme from Brandenburg, in which the-
musical reputation of that town was fully'
maintained. ’
Monday of last week was mainly given’
up to commemorating the seventieth birth-.
day of that famous composer and conduc-
tor, Richard Strauss, the German stations
transmitting a performance of *‘ Der Rosen-
kavalier’ from the Dresden State Opera’
House, while both Warsaw and Kalund-
borg devoted their evening concert to his
music. Turning to somewhat lighter fare I
found the programme for English listeners
from the Poste Parisien quite entertaining,
especially a potpourri entitled ‘‘ Fifty Years
of Song,”” wherein my pre-war memory was
refreshed with such old favourites as ‘* Ta-
ra-ra-boom-de-ay '’ and ‘‘ After the Ball.”

French Music from Germany

The German stations revelled on Tuesday
evening in French music performed by the
Berlin Philharmonic orchestra, conducted by
Henri Busser, which included Gounod’s
Symphony in E flat minor, and Debussy’s
‘“ Petite Suite,’”” arranged by the conductor.
I was greatly struck with the fine singing of
Germaine Hoerner, whose clear voice came
out well in her selection of French songs.
During the latter part of the Berlin con-
cert I found that the penetrating notes of
jazz (to which I have before alluded) were
creeping in from ILondon Regional, so.
switched over to Radio Paris, where I found
dance music in full swing. Somehow .there
seems more life and piquancy in the French
than in the Anglo-American variety of jazz.
Their ‘“ crooners’’ are not afraid to sing, in
marked contrast to the emasculated wailings
with which our ears are so often assailed.

CALIBAN.
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Sir John Reith’s Guests
SUNDAY last was the only day on which
the delegates to the U.I.R. meeting in
London were ‘‘free.”” Some of them tock
the opportunity, piloted by Mr. Arthur
Burrows, the Secretary, to visit Sir Joha
Reith at ‘*“ Harrias,”’ the *“*D.G.'s’’ Beacons-
field home.

The gathering was pleasantly informal,
and the only official touch came at even-
tide, when, as the party drove out from the
lodge gateway, the village policeman stood
at the salute.

Last Days of “ No. 10’

“TYEFINITELY the last appearance’’

of the old No.10 studio under Water-
loo Bridge may be cxpected in the next few
weeks. Although the B.B.C. is fondly cling-
ing to this acoustically ideal building, it is
to be doubted whether with the coming
demolition of Waterloo Bridge it will be
possible to continue concerts in the ware-
house.

Pneumatic drills and falling masonry will
make daytime rehearsals impossible, and if,
as seems likely, the bridge breakers carry
on into the night, No.10o will have to be re-
stricted to recitals of modern music, to
which such interruptions add realism and
presumably charm.

Maida Vale Marvels

Meanwhile, the Maida Vale skating-rink
is being rapidly transformed into a Palace
of Broadcasting. The new studio is actu-
ally a building within a building, for the
original walls serve simply as a shell. The
new studio, equipped with the latest type of
sound-proof walls, will be the last weord in
broadcasting architecture.

Green Rcoms and a Restaurant

There will be a restaurant and gicen
rooms attached to the studio, besides a num-
ber cf offices, so that the new establishment
promises to be a Broadcasting House in
miniature.

It will not, however, replace St. George's
Hall in the matter of variety performances.
ol ©“wn ) )

Flagging Enterprise
HE flag department at Broadcasting
House was badly stumped last week on
the occasion of the sudden visit of Their
Majesties the King and Queen of Siam. Hap-
pening to be in the building at the time, T
rushed into the street to witness the solemn
unfurling of the Siamese standard ; judge cf
my disappointment on seeing only the
B.B.C. house flag, flippantly referred to as

the ‘‘Star and Garter.”

Gunfire ?

By the way, I suggest that distinguished
visitors should be greeted by gunfire repro-
duced by gramophone records on the loud
speaker over the clock.

Touring the Building

During his tour of the building the King
of Siam showed particular interest in the
light signals communicating between studios
and control room. Sir John Reith delighted
in showing the Queen the mysteries of elec-
trical recording, and Her Majesty, after
speaking a few words into the microphone,
listened to a reproduced version on the loud
speaker

By Our Special

Correspondent

A Programme
from Canada

AN interesting radio
debut occurs on

July  1st, Dominion
Day, when the Cana-
dian Broadcasting

Commission transmits
to Great Britain for
the first time. National
programme  listeners
will hear a programme
comprising a recital
by Percival Price, the
Dominion carillon-
neur, at Ottawa, selec-
tions by the Canadian
Grenadier Guards’
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Band at Montreal,
and the Mendelssohn
Choir of 1,000 voices,
relayed from Toronto.
It is hoped that Mr.
R. B. Bennett, Prime
Minister of Canada, wiil go to the Ottawa
microphone to broadcast a message to
British and Canadian listeners.

L T T T )

That Stratosphere Breadcast

WHY has the B.B.C. decided not to relay

to-day’s stratosphere broadcast? Major
William Kepner and Captain Albert Stevens,
ascending in the world’s largest balloon, are
going to the trouble of taking a midget trans-
mitter, and their messages are to be relayed
all over the American continent by the
medium- and short-wave stations, including
2XAF, Schenectady.

No doubt many Wircless World readers
need no help from the B.B.C. in picking up
such a transmission, but there are many
fclk in this country who could only experi-
ence the thrill of hearing a voice fifteen
miles above the earth by means of their
crdinary broadcast receivers.

Wanted : Originality

The ““0O.B.” department of the B.B.C.,
who must take the responsibility of reject-
ing this broadcast, appear to be suffering
from a sports complex. They will go to any
length, or, at least, as far the cable will
stretch, to give us those prearranged sport-
ing and military events which do not call
for very much originality and imagination.
Yet, when something really unusual offers
itself for a relay, the ** O.B.”” people appear
to be elsewhere.

A Man of the World

HRISTOPHER STONE, who celebrates

< on July 7th the seventh anniversary of
his first weekly broadcast of gramophone
records, is to give a recital for children on
July 21st in the Children’s Hour.

Mr. Stone claims, among other things, a
peculiar acquaintance with the racecourse,
for when he enlisted in 1914 he was sent to
Kempton Park, where for some time he lived
in a horse-box. His military experiences,
too, seem to be unique, for, during the War,
he commanded his battalion for a fortnight,
‘“at the end of which’’ (to quote his own

of British International Pictiires, Elstree,
plywood, the “effects’ men are grafting the sound of dancers’ feet
on to a silent film which they are watching on the screen.

« EFFECTS "’ IN A FILM STUDIO. The kinship between broadcasting
and film technique is shown in this photograph, taken in the studios

With the aid of shoes and

words) ‘‘it was hurriedly disbanded by the
War Office.”

L B Y I ]

A Band of Champions

ON July 16th National programme lis-
teners are to hear the Vancouver Kit-
silano Boys’ Band. This broadcast takes
place a few days after the band arrives in
England from Vancouver. The band, which
consists of forty boys whose ages range from
twelve to eighteen, during its six weeks’
stay will tour the principal South Coast
resorts and fulfil other engagements. It
has a splendid reputation behind it, having
scored such notable achievements as the
Eastern Canadian Championship (1931},
Pacific, North-West and British Columbian
Championship (1931, 1932, 1933), and the
World Championship at Chicago (1933).

[ T N~ I

Disccvercd in a Bookshop
"BEAUTY and the Jacobin,”” which is

to be heard by Regional listeners on
July s5th and by National listeners on July
6th, is not so well known as that other play,
“* Mousieur Beaucaire,”’ also by Booth Tar-
kington. John Inglis, who will produce the
play, discovered it in a boockshop some years
ago, and, by his instigation, it was produced
by amateurs. Mr. Inglis played the part
of Louis. He found it somewhat difficuit
to get hold of a copy as the play is now
apparently out of print, but eventually, with
the aid of the publishers, a copy was pro-
cured. Mr. Inglis, who joined the produc-
tion staff of the B.B.C. last January, has
already produced the broadcast of ‘‘ The
Dorsetshire Labourers’’ and ‘‘ The Sheffield
Outrages.”’

©w ©wn w n

Vacancy for a Loud Speaker

NEVV settees in the Broadcasting House
entrance hall on the side remote from
the enquiry desk make it necessary for the
receptionists to bawl like toast-masters,
especially when the caller is somnolent after
a long wait.

A public address system seems indicated.
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Collaro governor-controlled double
spring motor.

SING the figures quoted at the
end of the first part of this
article as a basis, and neglecting
the effects of accidental mechan-

ical imperfections, it will be interesting 10
compare the different systems of speed
control which are commonly used. These
comprise the mechanical centrifugal
governor which is used on both spring and
electric motors, and systems of electrical
control depending on the supply fre-
quency and employed in synchronous
motors.

The centrifugal governor,® which until
a few years ago was almost universally
used for controlling the speed of gramo-
phone motors, is shown in Fig. 7. Its
use dates back to the earliest days of the
gramophone, for it was introduced in 1877
by Stroh when he made a copy—but in-
corporating a spring motor—of the
original phonograph invented by Edison
in America earlier the same year.

Its action is briefly as follows. Imagine
a record to be placed on the turntable and
that the motor is allowed to gather speed.
The governor weights fly outwards and
through the springs, which are anchored

L The Engineer, February 9th, 1934, p. 142.

Wireless World, June 22nd, 1934."

urning the Record

Methods of Speed Control in Gramophone Motors
of Different Types

By E. C. WADLOW, Ph.D., B.Sc.

(Concluded from page 408 of the previous issue)

N the first part of this article the forces contributing to the

retarding torque on the turntable were discussed and  figures

given for values met with in practice. The concluding instalment

deals with the methods of speed control in current use and discusses
their relative advantages and disadvantages.

at one end, draw the disc and sleeve along
the spindle. In due course the rotating
disc comes into contact with the fixed
pad, but the speed still increases until the
pressure between the disc and

in Fig. 8. In this diagram the motor
torque is shown by the lines (A) and the
torque necessary to turn the record by the
line (B).

the pad reaches a value where

the energy being wasted in I w 600 IRENEEEEEEREE
friction at this point is equal || 2 500 TORQUE - TIME_GURVE ELECTRIC MOTOR | |
to the energy output of the || & A
motor. When the pick-up is || w_ 400 2z Q
; C ) 05 ba 2 TORQUE - TIME GURVE
lowered on to the record a £ mfégﬁs&,% A ERGLE T YRt Voo
certain amount of energy is J| =9 soo 25 95
required to drive the latter || 3= =35 o A
. S o00f=h 2o ||}
against the needle load, and f{ . Bl | Y [avinact Toraus
the speed falls slightly until < T‘JSL-;L&RN 12 INGH
here 1 duction of re- || 8 % ORQUE TOT T ~d_F
there 1s a reduction of a corre 2 TURNS RECOR 4
sponding amount in the power f| & o
- . ' e 4 5 6
dissipation at the governor TIME AFTER COMMENGCEMENT OF PLAYING (MINUTES)

pad. The power output of the
motor 1s utilised partly at the
needle point and partly at the
governor disc, the former
taking as much as it requires and the
latter having to deal with the excess. The
motor speed is thus dependent upon the
torque required to drive the record, the
motor torque and the sensitiveness of the
governor employed.

This state of affairs is illustrated for both
spring and electric motors, respectively,

(GOVERNOR WORM

MOTOR FRAME

WORM WHEEL

SLIDING. SLEEVE & DIST

SPEED REGULATOR

GOVERNOR SPINDLE

PIVOT BEARING

GOVERNCR
SPR%NGS

’

cvisass

WEIGHTS COLLAR FIXED TO

GOVERNDR SPINDLE

Fig. 7.—Constructional details of a typical centrifugal governor.

Fig. 8.—C.omparison of torque distribution in spring and
electric motors controlled by governors.

It should be realised, of course, that
the position of the lines (A) and (B) rela-
tive to one another, and also their shapes,
are not in any way fixed. Records differ
considerably in physical dimensions,
although of the same nominal size, i.e.,
12-inch, 10-inch, etc. Some idea of the -
range encountered will be obtained from
Table I. These are not extremes but are,

. perhaps, exceptional cases.

Torque Distribution

The shape of the ‘‘ torque-time’’ curve
for the spring motor will also vary, de-
pending chiefly on whether it has been
designed to play one, two, or more records.

In the case of the electric motor it is
assumed that the torque is constant. In
practice this is never so. A slight ripple
is always present. Other changes occur
in unison with fluctuations in mains
voltage, and with the temperature changes
in the coils of the motor, which gradually
heat up in use. However, these effects are
small and of secondary importance, and,
while being worthy of mention, cannot be
dealt with in detail,

Returning to Fig. 8, the amount of
power with which the governor has to deal
is given at any instant by the difference
between the ordinates of the curves (A)
and (B): For a spring motor it may be
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almost constant in amount as the two
curves may be arranged to fall away to-
gether, but with the electric motor the
power to be dissipated at the governor disc

increases as playing proceeds. This will
TABLE 1.
RANGE OF RECORD SIZES.
Max. Min.
Nominal Total Playing Playing
Size. Playing Radius. Radius,
Revolutions. Cms. Cms.
( () 408 14.7 4.7
12-inch | 1p) 275 14.5 7.5
L f(a) 270 12.0 4.7
10-inch | ;) 150 12.0 6.7

be accompanied by an increase in motor
speed.

The importance of using a sensitive
governor may be illustrated by taking
actual figures, and it will be assumed that
the speed has been initially adjusted
exactly to 78 r.p.m. with the needle track-
ing the grooves at the periphery of a 12-
inch record, that the initial motor torque
is 500 gm.-cms. in both cases, and that
the torque to drive the record is 220 gm.-
cms. at the periphery and 6o gm.-cms. at
the inside. The speeds under various con-

TABLE 1I.
ErFecT OF (GOVERNOR SENSITIVENESS ON
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For instance, Nancarrow? found that the
variation over a period of hours for 2
London supply was between —o0.182 per
cent. and +0.146 per cent.

This by itself, however, has been found
insufficient to guarantee good reproduc-
tion with synchronous motors, as imper-
fections in rotor and stator tooth spacings
air gap variations, and so on, still Ua\u
rise to small, but very ob]ectlonable
speed variations.

Fluctuations in Synchronous Motors

It may be mentioned also that even
without these imperfections, and with a
perfectly constant supply frequency, the
speed of a normal synchronous motor is
constant only as long as the load is cor-
stant. Suppose this mechanically perfect
motor to be running unloaded. If a re-
tarding torque is applied, for instance, by
placing the pick-up on the record, the turn-
table will momentarily slow down and
then continue to rotate at normal speed
again. If the load is removed the turn-
table momentarily speeds up, and then
continues to rotate at normal speed. When
loaded, therefore, the turntable is con-
tinually lagging behind the position it
would occupy if unloaded,
a change in load bcing

NPEED. :
TRED accompanied by a change

Variation in Speed.

Per cent. in the angle of lag. Th=

Condition of
Running.

Governor A.
Sensitiveness,
500 gm.-cms.
for 1 per cent.
Speed Change.

Type of
Motor.

Governor B.

er maximum angle by which
Sensitiveness, v

125 gm.-cms. the turntable may lag
for 1 per cent. : 7 N
Speed ‘Change.  Dehind the no-load posi-

tion is determined by the
number of poles on the rotor
and stator of the motor,
being equal to half the pole

Before lowering +0.44 (fast) +1.76 (fast)
Single- j needle.
spring Start of record Correct Correct
l End of record —0.20 (slow) —1.00 (slow)
Before lowering +0.44 (fast) +1.76 (fast)
s ( needle.
Electrie Start of record Correct (‘orrect
l End of record -+0.32 (fast) +1.28 (fast)

pitch.  Turntable speed
motors have either 76 or 77
poles for 50 cycle supplies®
so that the maximum angle
of lag in both cases is be-

ditions will then be somewhat as shown
in Table II.

These figures are also interesting as
showing the spring motor in a favourable
light. Properly designed and used it is
capable of giving better
results in respect of speed
than are obtainable with a
governor-controlled electric
motor, but if the spring is
weak or is insufficiently
wound the results may be
decidedly inferior.

With the advent of frequency-
controlled mains, synchronous
motors have been introduced for
record driving, and they present
new and interesting problems.
While they have to be started by
hand they need no mechanical
governor, which simplifies the
construction of the motor by
eliminating one of its most deli-
cate components. The speed is now de-
termined by the frequency of the alternat-
ing current supply. If this rises the speed
increases, and vice versa. But the fre-
Juency variation on controlled supplies is
very small indeed. as measurements show.

tween 2.3 and 2.4 degrees.
If this is exceeded the motor slalls and
comes to rest. The relationship between

applied torque and angle of lag for a par-
ticular motor is given in Fig. 9.
The effects of this lag,

and also of
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through a small angle about the axis of
the motor, and by making the moment of
inertia of the turntable many times that
of the stator. When this is done any
speed variations due to varying loads,
varying supply frequency, or to inaccu-

Simpson’s tumtable~speed synchroious
motor.

rate tooth spacing are taken up mainiv
by movement of the stator, which oscillates
to -and fro under the control of felt stops
or springs while the heavy turntable con-
tinues to run at an extremely ‘constant
speed.

Hysteresis Motors

The remaining system is similar in many
respects to the previous one. In fact, the
two are often grouped together, and the
term ‘‘synchronous’’ applied indiscrim-
inately to both types of motor. In this
second type there are no definite shaped
poles on the rotor, which consists simply
of a ring of magnet steel. Under suitable
conditions this ring can be made to rotate
exactly in step with the supply frequency
and the motor is self-starting. A strobo-
scope test shows that the load on this type
of motor may be increased up to a certain
amount without altering the specd of the

® The Electrician, July 29th, 1932.

% Nynchronous motors employing permanent
magnets must have an even numler of poles and
76 I)O]es gives the nearest possible speed to 78 r.p.m.
This is 78 95 r.p.m. and is roughly 1.2 per cent.
fast. When an odd number of poles may be used.
77 s pref(rlble giving 77.92 r. p.m. which is about

0.1 per cent. slow. This error is, of course, quite
negligible.

# British DPatent No. 379,065. Hammond
Clock Co.
w 1,200
- £
< /
£ 100
: B Bl ot AR 1
P 5
t?fr 8 ] RUNN‘NF\)‘ED
@ 2/’ \—op‘gﬂoa
EE B N S
wt 60 ] ‘“%“\0
« H - 2] P . ¢ > /’, vlof I
Garrard ‘“Universal’ motor---an ezample ez 17 T
of gevernor-controlled electric type. == 400 = AXIMU! *l HCE OF 4—
o 1 ROTCR WHIGCH N6Ecur
- P
- - A T T e M oTon
~ ~ d o 2]
imperfect tooth spacing and 8 2o A= TRAVELLING VAGNETIC FiEL
varying frequency, have been 3 e oF | THE 8 ATOR) i !‘ [
) & A
almost completely overcome « 0 o5 TG 70
by the simple expedient! of ANGLE (DEGREES)

arranging the stator of the
motor so that it can rotate

Fig. 9.—Curves showing angle of lag of a synchronous
turntable motor for various retarding torgues.
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Turning the Record—

rotor. If loaded beyond this critical
value the motor does not stop, as would
a synchronous motor with salient poles,
but it continues to run at a lower speed.
This, however, is merely of passing in-
terest, as the motor will be designed so
that during normal operation the critical
load is never reached, and the speed of
the rotor is then quite constant as long
as the frequency is unchanged.

This type of motor is essentially a high-
speed one, and has to drive the turntable
spindle through gearing. The most suit-
able gear ratio for a 50-cycle supply will
give a speed of 77.92 r.p.m. as with the
#77-pole synchronous motor to which refer-
ence has already been made. The neces-
sity for gearing is, however, unfortunate,
as indifferent or damaged gears may spoil
the performance of an otherwise excellent
constant speed and self-starting motor.

Governor Troubles

Several other methods of controlling
speed have been employed commercially
from time to time. In one, for instance,

a centrifugal device was used to make and
break the electrical circuit to the motor
in an attempt to keep the speed at a mean

A successful self-starting hysteresis motor—
the B.T.H. *“ Truspeed.”’

value. Others have employed motors
with almost constant speed characteristics.
These systems, however, have been un-
successful, and are not now in use.

Minor troubles are liable to occur with
the systems of speed control which have
been described, and one which is common
to both is sufficiently interesting to war-
rant brief mention.

In order to make the centrifugal
governor responsive to very small changes
in speed the friction between its moving
parts is reduced to a minimum. A
mechanism results which is very easily
excited by a periodic force having a fre-
quency near that of its natural frequency,
for frictional damping 1is practically
absent. Should such governor oscillations
set in, the speed naturally becomes very
variable, and the motor is useless for
playing. Several factors determine the
susceptibility of a governor to such oscil-
lations. They may usually.be cured by
oiling and softening the governor pad, and

Wireless
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by making sure that the disc is smooth
and polished.

A similar kind of trouble may occur with
non-self-starting  synchronous  motors,
such as have been described. The stator
of this type likewise has a natural period
of oscillation. It is sometimes found that
if the turntable and rotor is not brought
quite up to the correct synchronous speed
the stator will commence to oscillate and
the turntable to run in a jerky manner
at a speed below its correct speed. The
actual speed is determined by the ampli-
tude and frequency of the stator oscilla-
tion. The remedy is always to rotate the
turntable at starting up to, or just above,
#8 r.p.m., and to wait a few seconds be-
fore lowering the pick-up on to the record.
This allows the motor to fall into synchro-
nism while- free from external disturbing
factors.

A Thysteresis synchronous motor also
constitutes a self-oscillating system under
certain conditions. If a periodic disturb-
ing force, such as may be caused by a
damaged gear, a bent spindle, or, per-
haps, a damaged record, is present, per-
sistent ““ hunting,”” or periodic speed varia-
tion, may set in.

Finally, the question of measurement of
the effectiveness of the speed-controlling
system of any type of motor
may be touched upon. As the
user is not likely to have any
means of measuring torque,
reliance will generally have to
be placed on simple, compara-
tive tests. For these a stop-
watch and a stroboscope,
operated if possible from fre-
quency controlled mains, are
really essential. A stroboscope
having seventy-seven dots will
indicate 77.92 r.p.m. when the
dots appear stationary and the illumina-
tion is obtained from a s50-cycle supply.
As previously mentioned, the difference
between this and the recording speed is
quite negligible.

A comparison between two motors
having mechanical governors may be
made by playing over the same record on
each, and noting the speeds at the begin-
ning and end of the record. If possible
the same pick-up or saund box and its
associated arm should be used, and the
precautions which follow from the earlier
sections of this article should be adopted.

Alternately, a simple test is to measure
and compare the reductions in speed which
occur when the needle is placed in a groove
near the periphery of the same 12-inch
record driven by each motor in turn. Other
similar comparative methods are avail-
able, and may easily be improvised.

With  turntable-speed  synchronous
motors in good mechanical condition
nothing will be learnt from stroboscopic
tests as above described, for the speed
variations are quite negligible. Likewise,
with hysteresis motors the gradual drift
in speed between beginning and end of a
record is absent. With both types any
variation shown by a stroboscope will
generally indicate some mechanical im-
perfection. :
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As previously mentioned, damaged
parts, absence of or unsuitable lubricants,
and similar factors, may also cause speed
variations, and such defects are possible
in all types of motor. They are, how-
ever, unlikely to be present in new
motors. Speed variations due to them
are often more readily detected by careful
listening tests with suitable records.

SUMMARY

Recapitulating, it will be evident that
the variation in torque required to turn
the record while playing may vary within
very wide limits.

Faithful reproduction necessitates great
constancy of speed considered over both
long and short time intervals.

The necessary requirements are met suc-
cessfully by spring and electric motors
fitted with centrifugal governors, and by
types of synchronous electric motors
which have been developed specially for
the purpose.

Iotors having centrifugal governors
generally show a drift in speed as playing
of the record proceeds, the amount depend-
Ing to a very great extent on the sensitive-
ness of the governor. This drift is not as
a rule objectionable, and is inaudible if
less than 0.3 per cent.

Turntable-speed synchronous motors
show no drift in speed when running from
frequency-controlled mains. Their speed
remains very constant over long time in-
tervals; it is very free from rapid fluctua-
tions owing to the absence of gears, to the
employment of a heavy turntable, and to
their general mechanical simplicity. . If
the permanent-magnet rotor type of motor
is used the speed will be 1.2 per cent. fast.
This may be of importance where the
absolute pitch is required to be correct.

Hysteresis motors likewise show 1o
drift in speed due to varying loads. They
do not possess quite the mechanical sim-
plicity of the preceding type.

An impartial consideration of the two
principal methods of speed control leads,
therefore, to the conclusion that both are
capable of giving very good results, and
that both have a number of advantages
which prevents either from claiming a
marked supremacy. This is confirmed by
the availability of both types for the same
field of use. Actually, of course, the syn-
chronous type of motor can only be used
where there are 50-cycle alternating
current supplies, so that its field of appli-
cation 1s limited though increasing, where-
as governor-controlled motors are avail-
able for alternating current supplies of all
frequencies and for direct current supplies.
When spring-driven, the latter type cater
for battery and portable instruments as
well.

Finally, although accuracy of speed is
most important, no generalised recom-
mendation as to which is the best motor
can be made on this basis alone. Many
other factors, such as appearance, size,
available power supply, power consump-
tion, silence and cost, will have some in-
fluence on the choice, but these are points
which are outside the scope of this article.
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Letters to the Editor :

Quality : The B.B.C. Replies

The Editor does not hold himself responsible for the opinions of his correspondents

No Compromise with Quality

HAVE read with interest the ‘* Editorial

Comment "’ appearing in your issue
dated June 1st entitled ** No Compromise
with Quality.””  Evidently there is some
misunderstanding as to the attitude of the
B.B.C. on this question. .

It is fairly well known, I think, that more
attention is given to high-quality broad-
cast transmission in this country than in
most others, and that the policy of the
B.B.C. in this respect has never been
changed, although certain international
developments have made it impossible for
all listeners to take advantage of the whole
frequency band transmitted. Al the
regional transmitters, as well as the associ-
ated apparatus in control rooms, are capable
of reproducing a frequency range of from
50 to 9,000 cycles per second with a loss
of less than about 3 decibels. There are,
however, a few microphones still in use
which fall a little short of this, but these
are being replaced as rapidly as possible.
The only other exceptions are Daventry
5XX and the low-powered stations, all of
which are of comparatively old design, and
are also due to be superseded in the near
future.

So far as the transmission is concerned,
this performance may be reduced somewhat
by the line between the studios and the
transmitter, but all these lines are now
excellent, in many cases giving a cut-off
at the low-feequency end of the spectrum at

approximately 50 cycles per second, and at .

the high-frequency end at approximately
8,000 cycles per second.  Lines between
regional transmitters and local studios are
better than this.

The misunderstanding probably arises in
connection with remarks which have been
made concerning the international separa-
tion between channels. With a separation
of 9,000 cycles per second between stations
using high power it is seldom possible to
obtain faithful reproduction at the receiv-
ing end up to frequencies higher than
5,000 cycles per second during the hours of
darkness, unless a considerable amount of
interference from the neighbour stations is
tolerated.  In the vast majority of cases
this does not apply to daylight reception,
and it also does not apply where the field
strength of the wanted station is high. Due
mainly to the fact that a very large number
of listeners all over the country live in
areas of strong field strength, it is still
worth while sending out high-quality trans-
missions, and for this reason we have no
intention, at present, of depreciating the
quality.

It will be clear, therefore, that if it is
not possible {or every listener to obtain the
highest quality of broadcasting, it is not
the fault of the B.B.C. policy or plant, but
is due to the fact that it has become neces-
sary to adopt an international separation
between stations which, from a high-quality

Correspondence, which should be as brief as
possible, should be addressed to the Editor,
“The Wireless World,”” Dorset House,
Stamford Street, S.E.1, and must be accom-
panied by the writer’s name and address,

point of view, must be regarded as in-
sufficient.

With regard to the receiving end, it has
frequently been pointed out that high-grade
receivers should possess good audio-fre-
quency  performance, with variable selec-
tivity. The latter will allow the best pos-
sible reception in areas where it is not
necessary to adjust the receiver to a condi-
tion of high selectivity.

Finally, with regard to the transmission
of a range of audio-frequencies, we have for
some time past intended to reconsider this
question when the Droitwich station is
available. N. ASHBRIDGE,

Chief Engineer,
The British Broadcasting Corporation.

S manufacturers who, during the past

ten years, have assiduously and con-
sistently directed their endeavours towards
the attainment of realism in reproduction,
we have noted with considerable interest
your recent leaders on the question of good
quality reproduction in radio receivers, and
your comments on the attitude of manu-
facturers and the B.B.C. towards this ques-
ton.

Unfortunately, quality of reproduction in
a receiver and its price are interdependent.
The greater the realism the greater the cost
of the receiver. In this may be found the
prime reason for the attitude of the B.B.C.
and the majority of manufacturers towards
quality.  There are other factors which
have influenced quality—American design
and heterodyne interference, to mention
two—Dbut increasing revenue to the B.B.C.
and an expanding market for the manufac-
turer are the essential considerations, and
their attainment has been secured by
cheapening the commodity and placing it
within the reach of the mass of the com-
munity at the expense of good reproduc-
tion.

In the light of present-day publicity, one
might be forgiven for thinking that some
tacit agreement existed between the B.B.C.
and manufacturers for the avoidance of all

mention of fidelity in connection with radio
receivers.  Knife-edge selectivity—shadow
tuning—s5o0 stations for g guineas—bring the
world to your own fireside—this is the
burden of publicity to-day. This is what,
at a cost of some millions of pounds, the
public have been taught to expect from a
receiver to-day.  That the receiver should
reproduce the original sound with some
degree of fidelity is apparently of no import-
ance.

The public have been taught to judge the
mertits of a receiver upon a basis, which,
to the majority of them, is fundamentally
and instinctively wrong.  Some preof of
this may be adduced from the behaviour of
an average owner of a radio receiver. In
showing the wonderful receiver to his
friends, the number of stations, and all the
noiscs that go with them, is the criterion ot
performance. But in the quiet of the even-
ing, with only himself or the family to
please, it is the local station or one of a
half-dozen cof the more worth-while Conti-
nental transmissions, to receive which
neither knife-edge selectivity, shadow tun-
ing, nor the ability to drag in fifty stations
is necessary.

We do not think that the time has passcd
beyond recall for steps to be taken to en-
courage the public to demand realism in
reproduction, not only in this country but
throughout Europe, as we feel that in this
question is bound up the future of radio as
an entertainment medium, the future of the
radio industry, its financial security and
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FOR THE HOLIDAYS.

The Two-Unit Portable, des-
cribed in The Wireless World
of June 23rd, 1933, is an
interesting variant to the
conventional type of self-
contained set. Extreme port-
ability and ease of stowage
is secured by subdividing the
receiver into two inter-
connected units.

PR EENEYEREUSTNUNERERTANTISRECIOIY.

stability, and a future means toc cnd the
international scramble for channels.
May vour efforts to arouse public interest
in this matter proceed*with unabated vigour.
R. D. HENDERSON-DAVY,
Director, London Radio
Development Services, Ltd.

A Broadcast Frequency Scale

WITH reference to Mr. J. F. Marshall's
letter in your May 4th issue commend-
ing the suggestion that the B.B.C. should
radiate a ‘' frequency scale ”’ so as to en-
able listeners to check the frequency
response of their sets, I beg to say that [
am entirely in accord with Mr. Marshall on
this point. I would suggest that the broad-
cast should take place during the eveninyg
programme, say, at weekly intervals.
West Hartlepool. H. V. BROWN,
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NEW APPARATUS REVIEWED

Latest Products of the Manufacturers

EDDYSTONE SCREENING CABINET

AS it is advisable to completely enclose a
short-wave receiver in a metal screening
box, mainly with the view to the avoidance
of hand-capacity effects on the tuning, short-
wave listeners will doubtlessly be interested
to learn that a metal cabinet for this purpose
can be obtained from Stratton & Co., Ltd.,
Bromsgrove Street, Birmingham.

Eddystone die-cast metal cabinet for short-
wave receivers shown fitted with a slow-
~ motion dial and calibrated scale.

It measures 9#in. x8in.x8in., and is die-
cast in two halves from an aluminium-
copper alloy. The two pieces are hinged
at the back, and the two diagonal side joints
interlock when closed to give efficient
screening.

The cabinet is of adequate size to accom-
modate an average short-wave receiver or
an adaptor unit, and it can be obtained with
an escutcheon gap cut in the front for an
Eddystone dial or as a plain undrilled
cabinet. In either form the price is 27s. 6d.

LYONS B.A.T. SIDE-ACTION Q.M.B.
SWITCHES

CLAUDE LYONS, LTD., 40, Bucking-
ham Gate, London, S.W.1, have intro-
duced a new version of their Q.M. B. switches,
in which the lever mechanism is replaced by
a rotary action, the spindle passing through
the side of the switch casing. The internal
construction of the new type is identical
with that of the other style, and our
measurements show that there is practically
no difference in the self-capacity of the two
types.  This was found to be about 1.5
micro-mfds. for the on-off pattern.
These switches have a very low contact
resistance, that of the above specimen being
of the order of 0.003 ohm. These side-action

New pattern Lyons Q.M.B. switch fitted
with side spindle and knob.

rotary models are available as on-off, single-
pole double-throw, double-pole on-off and
double-pole change-over styles, the prices
being 1s. gd., 2s. 6d., 3s. 6d., and 4s. re-
spectively, including a bakelite knob one
inch in diameter.

EVERYMAN A.C. SUPER MAIN
TRANSFORMER

MAINS transformer for the above

Wireless World receiver has been sent
in for test by All-Power Transformers, Ltd.,
8a, Gladstone Road, Wimbledon, London,
S.W.19. This model is slightly wider at the
base than the one used in the original set,
but it can be accommo-
dated quite easily in the
space available by mount-
ing it with the terminal
battens at right angles
to the back of the
set.

The All-Power model
has a generous iron core
and the insulation is particularly good
throughout. = Examination of a specimen
bobbin reveals that each coil is layer-wound
and interleaved with thin non-hygroscopic
paper, and where it has been necessary to
wind two coils on one bobbin these are
separated by a fibre ring and the second
winding further insulated by binding tape.

On test this transformer gave the correct
H.T. voltage after smoothing, and both
L.T. supplies were only a shade over 4 volts
when giving their full load currents.
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All-Power

Transformer

Co.’s mains

¢ transformer for

Everyman A.C.
Super.
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The primary winding is tapped for A.C.
mains of from 200 to 250 volts, and provision
is made to adjust the input in 10-volt steps.
This winding is electrostatically screened.
The transformer is satisfactory in all
respects; it runs perfectly cool, there is no
audible hum due to looseness in the
assembly, and the price is 12s. 6d.

DENNIS PARISH RECORDERS
THESE machines, which are now passing

from the experimental stage into com-
mercial production, are notable for their
robust simplicity. The tracking device and
cutter arm are built up of heavy castings
and the lead screw is enclosed to protect it
from dust and record shavings. The turn-
table is driven by a motor of considerably
larger size than the usual clectric gramo-
phone motor and the drive is taken through
rubber belts. It is claimed that these, in
conjunction with the inertia of the turn-
table itself, give freedom from speed fluctua-

tions. A centrifugal governor is fitted on
the spindle of the intermediate driving
pulley.

The recording head used is of exception-

ally good quality, judging from the results
obtained from a test of the apparatus with
the firm’s own electrostatic microphone.
Some records were made of speech and
pianoforte playing—the latter always a
stringent test of recording apparatus—and
we can confirm that the standard reached
is much above that usually associated with
home-recording outfits. The cutter supplied
requires 2 watts, and a s-watt type is also
available for commercial work.

The skeleton recorder shown in the photo-
graph costs 15 guineas, including the cutter,
and a complete recording machine with car-

Dennis Parish recording
. machine. The tracker is
solidly built and the lead screw is enclosed.

bon microphone, A.C. mains amplifier, M.C.
loud speaker and play-back pick-up is avail-
able for £30.

Several alternative types of record blanks
are available and most of the component
parts of the machine may be purchased
separately. The makers are The Dennis
Parish Recording Studios, 49, Church Lane,
Hornsey, London, N.8.

SINGLE.SPAN COILS

THE Goltone coils for the Single-Span
Recelver are available in a kit of seven,
comprising the two coils for the aerial filter,
the oscillator coil, and the four I.F. coils.
They are wound to the specification pub-
lished in The Wireless World, and are well
finished ; the oscillator coil former is drilled
for attachment to the tuning condenser,
and the I.F. coils are provided with mount-
ing brackets. Soldering tags are fitted for
the connections, and both coils and tags are
clearly marked. The set of seven coils is

available at 10s. 6d.
A set of tuning units for this receiver is
also available, and this comprises a pair of

Goltone kit of Single-Span coils.

aerial coils, an oscillator coil with screening
can, tuning condenser, and slow-motion dial,
and four I.F. transformers, each consisting
of the appropriate coil, air-dielectric trim-
ming condenser, and screen.  This kit is
priced at 55s.

The makers are Ward and Goldstone,
Ltd., of Frederick Road, Salford, 6, Lancs.
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EDITORIAL

Repairs and
Adjustments

How Manufacturers Might Help

7" is quite safe to prophesy that

broadcast receivers will always

stand in need of occasional repair

and adjustment, but equally it
may reasonably be expected that, as
technique improves, the need for
“service” will become less frequent.
Until the time arrives when a break-
down becomes such a rare occurrence
that it will be considered economically
preferable to discard the set or unit
in which it occurs rather than to repair
it, problems of maintenance arc likely
to present difficulties.

In a recent public speech, the
Managing Director- of the Telsen
Electric Company put forward a point
of view (briefly reported in last week's
Wireless World) to which we think
attention should be drawn. He ex-
pressed the opinion that a manu-
facturer of receivers should not only
take all possible precautions against
the incidence of faults, but that he
should definitely plan the layout of his
sets with an eye to the convenience of
those who may have to repair and
adjust them in the future. It was
stated that the new season’s sets to
be produced by the speaker’s firm
were to be definitely designed on this
plan.

If this attitude were to become
general among set manufacturers, we
cannot help thinking that the average
standard of broadcast reception would
improve. A vast number of sets are
certainly operated in a chronic state of
maladjustment, if not worse, mainly be-
cause the simplest operation can be car-
ried out only with the greatest difficulty.
The checking of anode currents alone,
to mention one item of maintenance
that will periodically be necessary, or
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at any rate highly desirable, during
the life of every mains receiver, is a
task that often necessitates the removal
of the chassis from the cabinet and
the unsoldering of a number of con-
nections. It is appreciated that in
many cases such measurements can be
carried out with the help of anode
adaptors, but the present diversity of
valve bases militates against the
popularity of this method, and the use
of an adaptor sometimes prevents the
receiver from functioning in an entirely
normal condition.

It would be neither difficult nor
expensive to arrange accessible break-
in points in series with each anode
circuit, where a meter could be inserted
without waste of time. Similarly,
adjustments to the almost universal
type of self-contained receiver would
be facilitated if the loud speaker were
wired with longer leads than usual,
and preferably with leads fitted with
plug-and-socket connections rather than
with soldered joints. Accessible points
for the measurement of H.T. voltage
might also be provided.

Re-trimming Made Easy

Another point to which attention
might be directed is the accessibility
of the trimming condenser of the aerial
input circuit. The capacity of the
aerial with which a manufactured set
will ultimately be used may differ
considerably from  the arbitrary
standard chosen when making initial
adjustments in the factory. It is
common knowledge that the perform-
ance of most ready-made sets can be
improved to a worth-while extent by
retrimming the aerial circuit when
they are installed, but it is safe to say
that very seldom is this adjustment
carried out—either because the trimmer
is not get-at-able, or because it is
sealed up.
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My Home Set-

Local Stations Only : Separate Output
Valves and Loud Speakers for High and
Low Audio Frequencies

By F. L. DEVEREUX, B.Sc.

HE sets described in this series are not put forward

-as complete constructional designs, as their individuality

must of mecessity restrict their geneval appeal.

same time it is felt that rveaders who are accustomed io

evolving their own designs will find ideas which are well
worth incorporating in their sets.

N interest in the possibilities of high-
quality reproduction of instru-
mental music, and the fact that
Brookmans Park is less than five

miles away, were the two main factors
influencing the design of this set. The
most rudimentary of aerials gives an in-
put capable of loading a power grid de-
tector without H.F. amplification or even
reaction, so that one’s efforts could be
given entirely to the design of the L.F.
circuits and the sound reproducers.

A frequency range of 50 to 10,000 cycles
was decided upon and a volume level of
I to 2 watts was deemed to be sufficient
for the 19ft. by 12ft. room in which the
set was to be used. Instead of using a
push-pull output stage, it ‘'was decided to
accept the very small degree of harmonic
distortion which a single 5-watt Mazda
PP5/400 valve would give when run with
an input well within its rated capacity.
The real difficulty arose when it came to
finding a loud speaker capable of repro-
ducing the range specified at a price which
would leave a sufficient margin in the
funds available for the purchase of other
components required for the set.  The

At the

units, one for the lower
and middle registers and
one for the top. Accord-
ingly, for the lower fre-
quencies an old type of
energised B.T.H. moving-coil R.K. with
a plain paper diaphragm was acquired
through the medium of the ‘“Smalls”’
column, the object being to experi-
ment with new diaphragms, as the
field magnet has not undergone much
change in more recent models. A pre-
liminary test, however, showed that the
output was remarkably uniform between
200 and 3,000 cycles, but that the bass
resonance at 115 cycles was too high and
that there was a shrieking resonance at
4,200.  The latter could be dealt with
when the problem arose of dove-tailing the
frequency ranges of the two units, and the
middle register was so good that it was
worth the effort of trying to lower the
bass resonance before thinking of scrap-
ping the original diaphragm.

A Rejuvenated Loud Speaker

The obvious thing to try first was the
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to the rather stiff suspension. In the first
place, it was noticed that while the leather
in the surround was quite supple, the
glued joints of the four segments were re-
spounsible for a good deal of stiffness.
Small holes were, therefore, punched at
these points to weaken the material. The
diaphragm was, of course, removed from
the chassis for this operation and an
ordinary hollow punch was used with the
end grain of a block of wood as a foun-
dation. Before replacing the diaphragm
the three arms of the fibre centring spider
were cut away and replaced by thread
treated with rubber solution. On re-
assembling it was found that the funda-
mental resonance had fallen to 40 cycles
—just enough to give a little rise in the
bass at 50 cycles where the output trans-
former might be expected to tail off
slightly. In other respects the perform-
ance remained unaltered, so that, provided
the 4,200-cycle resonance could be dealt

only solution appeared to be to use two effect of reducing the restoring force due  with, the foundations of a substan-
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Fig 1.—Complete circuit diagram.

Standard values were assigned to all components other than the filters, particulars of which are given in Fig. 2.
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tially uniform loud speaker frequency
response were well and truly laid.

It was the desire not to disturb thesc
foundations that led to the adoption of
separate output valves for the two loud
speaker units. While it is quite possible
to design suitable circuits to work two
units from a single output valve, there is
always the possibility at the back of one’s
mind of mutual reaction between the clec-
trical characteristics of each unit, not to
mention the establishment of local reson-
ant circuits if the ““top’ loud speaker
happens to be of the ‘‘capacity’ type,
such as an electrostatic or piezo-electric
unit. With separ-
ate output vaives
one loud speakercan
be actually short-

The {undamental
resonance of the
moving - coil unit
was reduced from
115 to 40 cycles by
. cutting away the
@ overlapping seams
of the leather sur-
round and by re-
placing the fibre
centring spider by
rubberised thread.

RUBBERISED
THREAD

circuited  without
affecting the per-
& formance of the
other, and it is most
instructive to do this under working con-
ditions and hear the relative amounts of
power in the top and bottom registers.
The small-power amplifier follo\\mﬂ the
detector has for its load a resistance w thh
is the common terminating impedance for
the low-pass and high-pass filters leading

Wireless
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to the grids of the two output valves. By
first taking curves of each filter separately
under ideal conditions, it was proved that
the characteristics were not affected by
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to this stage should be arranged as the
volume control potentiometer. Incident-
ally, the absolute sound output at the cut-
off point cannot be estimated by inspec-

Underside of receiver showing high-pass (A) and low-pass (B) filters.

The coils are arranged as far as possible to be mutually at right-angles a.nd screening is

unnegcessary.

C is the smoothiny choke ; D, the com:ensating volums control

E, the H.F.

choke, and F, the programme switch.

using a common input load ; neither was
the shape of the curves appreciably
altered by the reduction of the input load
by the A.C. resistance of the valve, pro-
vided the output load of each filter was
maintained at its correct value.

The 1esistance terminating the high-
pass filter may be made a volume control
potentiometer to compensate for differ-
ences in the electro-acoustic efficiency of
the loud speakers and to ensure a smooth
change-over at the frequency of inter-
section of the two filters. If the low-fre-
quency output valve and loud speaker
happen to be the more sensitive, the grid
leak in the resistance capacity coupling

LF.QUTPUT
VALVE

DETECTOR
VALVE

COMPENSATING
VOLUME CONTROL

PROGRAMME SWITCH

RECTIFIER VALVE

HEOUTPUT VALVE

«— ¥ LF VALVE
“NATIONAL” TUNER

VOLUME
CONTROL

General view of the receiver chassis.

The separate band-pass filters are tuned by pre-set

condensers and the coupling is fixed.

tion of the curves, which are on a decibel
scale. Calculation shows, however, that
there will be a dip of about 3 db. in total
sound energy at 3,500 cycles, assuming
the residual outputs from both units at
that frequency to be in phase.

0281 H. 0'938H. 0281 H.
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"To-0075
mtd

00075
mtd
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0'00285 mfd 0 00285 mid

00043 o 0043
mid mid
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0756 H. 0756H. oS

e e

HIGH-PASS

Fiz. 2.—Electrical constants of high-pass
and low-pass filters designed for a cut-off
at 3,500 cyclzs.

The cut-off was made at 3,500 cycles,
to ensure the elimination of the 4,200-c/s
resonance in the moving coil and,
as a matter of interest, to keep the
fundamental frequencies of the various
instruments of the orchestra on the one
unit and the higher harmonics on the
other. Actually, the low-pass filter is the
same as that described in the issue of this
journal for November 1oth, 1933, and it
1s understood that complete filters to this
specification are obtainable from Messrs.
Wright and Weaire, Ltd. As the energy
in the high frequencies is low, a smaller
output valve may be used to feed the
‘““top "’ loud speaker and a Standard
Telephones PA1 was chosen on account
of its high mutual conductance and low
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A.C. resistance, the latter being important
when a ‘‘capacity ’ type of unit is em-
ployed.

Experiments are still proceeding with a
view to improving the high-note reproduc-
tion, but excellent results have been ob-
tained with the * Primustatic’’ unit and
a hybrid piezo-electric-driven small free-
edged cone. The quality with the high-
frequency loud speaker switched off is

o
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Fig. 3.-—Characteristics of high-pass and

low-pass filters taken in situ in the circuit.

quite intolerably muffled, yet the indi-
vidual contribution to the total effect
. sounds like little more than a faint twitter-
ing reminiscent of side-band splash.
The tuning arrangements could hardly
be simplified. Band-pass circuits are
necessary not only to ensure a good fre-
quency response, but to separate the
stations at so short a range. Pre-set con-
densers are used to tune each element, and
as each filter is required to work only at
one frequency, direct magnetic coupling
is employed, the correct separation be-
tween the coils having been found by trial
and error. A key switch of the tele-
phone type, which happened to be at
hand, is used to switch from one pro-

The dual loud speaker units are installed
in a bookshelf baffle.

Wireless
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gramme to the other, and the volume con-
trol is a differential condenser arranged,
in conjunction with a pre-set condenser, to
maintain a constant capacity across the
aerial coil tapping.

The loud speakers are installed in a
bookshelf, which when filled forms an
acoustically ‘“dead’’ baffle of consider-
able effective area. This is only required
by the low-frequency loud speaker which
is enclosed in a small box, open at the
back. The book shelves are backed with
plywood and stand away from the wall an
inch or two. Experiments have been made

JUNE 29th, 1934.

with sound-absorbing material between the
wall and the case, but no noticeable im-
provement was evident.

The results afford convincing proof of
the high standard of quality radiated by
the B.B.C., and when one of the older
types of microphone is used, say, in an
outside broadcast, the fact is at once evi-
dent. At all events, the work involved in
designing the necessary filters has been
well worth while, and one can now sit back
and really enjoy the programmes—at least
until the possibility of some better solu-
tion presents itself.

New Mazda Valves

Recent Development in Battery Valves

particular appeal to the battery user

will shortly be marketed by Mazda.
The first of these is the T.P.22, a combina-
tion of an H.F. pentode and a triode valve
in the same bulb. This valve is intended
to act as a frequency-changer, and it is
fitted with a g-pin base. It consumes 0.25
amp. at 2 volts for its filament, and is rated
for 150 volts on both anode and screen.

Under normal conditions, however, the
valve is recommended for use with an anode
potential of 120 volts, and with 6o volts
applied to the screen. The pentode anode
current is then 1.0 mA., and the oscillator
consumes a further 0.6 mA., the conversion
conductance reaching the figure of o.5
mA./v. The price is 18s. 6d.

The next valve in the series is a variable-
mu H.F. pentode, the VP.215, and this also
is rated for 150 volts on both anode and
screen. It is fitted with a 7-pin base, and
its filament consumes o.15 amp. At an
anode potential of 120 volts, the anode cur-
rent is only 1.1. mA., when 60 volts are
applied to the screen and a negative grid
bias of 1.5 volts is used. The mutual con-
ductance is rated at 1.8 mA./v.

The SP.215 is a non-variable-mu H.F.
pentode with similar voltage ratings. This
valve also has a 7-pin base, and it is intended
to act chiefly as a frequency-changer with
cathode injection, in which case the hetcro-
dyne volts should be 2.5 volts peak for a
conversion conductance of 0.65 mA./v. It
may, of course, be used as an H.F, or L.F.
amplifier in sets in which volume control
is not obtained by a variation of grid bias.
Both the H.F. pentodes are listed at 13s. 6d.

The Duo-diode-triodes

A duo-diode-triode, the HL.21.DD, 1s in-
cluded in the range, and separate filaments
are used for the diodes and the triode. The
total filament current is 0.15 amp., and the
triode is rated for 150 volts maximum anode
potential. It has a mutual conductance of
1.5 mA./v. with an A.C. resistance of
21,000 ohms.

The characteristics of the two diodes are
not the same, and one starts to pass current
at a negative potential of about 0.6 volt,
whereas the other does not become conduc-
tive until a positive potential of about o.4
volt is applied. The first diode is conse-
quently intended to act as a detector, while
the second is used for A.V.C. purposes. Ad-
ditional bias can be applied to increase the
delay, but with the diode load returned to

!- NUMBER of interesting new valves of

negative L.T. a delay of 0.4 volt is obtained
automatically. A second duo-diode-triode,
the L.21.DD, is also available ; the only dif-
ference is in the triode characteristics which
are suitable for a driver valve in Class *“ B’
operation. The A.C. resistance is 10,000
ohms, and the mutual conductance 1.8
mA. /v. The price of both these valves is
the same, gs. .

The last valve in this range is the QP.240,
a double-pentode output wvalve of the
quiescent push-pull type, fitted with a g9-pin
base. The filament consumption is 0.4 amp.,
and the valve is rated for screen and anode
potentials of 150 volts. The screens are
brought out to separate piuns in the base, so
that the pentodes can be matched by apply-
ing different screen voltages to the two
valves.

Latest additions to the Mazda range of
battery valves.

A system of grading is adopted in manu-
facture, and letters indicating the recom-
mended operating voltages for that particu-
lar valve are marked on the bulb. The valve
is used normally with an anode supplv of
135 volts and a grid bias of —10.3 volts.
The letter ““P’’ on the bulb then indicates
that 103.5 volts should be applied to the
particular screen to which it refers: Q indi-
cates 111 vVvolts; R, 118.5 volts; S, 126
volts; and T, 133.5 volts.

Under these conditions the anode-to-
anode load impedance should be 20,000
ohms, and the total quiescent anode current
is 3.8 mA. The power output is about 1,300
milliwatts, and the value is priced at
22s. 6d.
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The masts of the Rugby hith-power station.

More About the Spectrum

The Wireless Octaves

HE position of the wireless spectrum in relation to other forms of wave radiation was discussed in last

week’s 1issue.

This article deals exclusively with frequencies used in radio communication, and contains

much useful and practical information on the behaviour of different wavelengths under day and night conditions

RECENT issue discussed the whole
spectrum of known radiation and
showed the complete ether ‘* key-
board,”” with our ‘‘visible

octave "’ as its reference. The range of
wireless waves was shown as being from
30,000 metres down to 8 thousandths of
a centimetre (10 kilocycles to nearly
4 mega-megacycles). At the same time it
was also pointed out that the shortest
waves of this group were primarily of in-

terest as laboratory experiments and had
not yet entered the field of effective radio
communication. The spectrum of waves
in actual wireless use, therefore, begins in
the region of 10 or 20 centimetres. This
accounts for the difference in scope be-
tween our wireless spectrum in Fig. 3*
and that of Fig. 1 of the previous article.

* The figures in this article are numbered con-
secutively from thoss in ¢« The Whole Spectrum,”
in T'he Wireless World of last weok,

In Fig. 3 an attempt is made to show
the various ranges of waves now in
practical wireless use and their approxi-
mate classification. The scale of fre-
quencies and wavelengths is again in the
decades of logarithmic practice, and even
so it is extremely difficult to detail, in the
course of a single diagram, all the uses to
which the various bands of wavelengths
are put in practice. An approximate in-
dication of their various utilisations is,

THE RADIO SPECTRUM AND ITS CHIEF “LANDMARKS”
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however, given in the lettering associated
with the diagram. Some of the best-
known stations or services in the various
groups are also shown in their relative
positions.

Fig. 3 shows how completely the radio
spectrum is now filled up. The very
longest waves, perhaps, are not in use,
but wavelength allocations of 23,000
metres do appear in the list.  Quite a
number of other highly powered stations
are also located in the 18,000 metre region
along with the Rugby (telegraphy) station
marked in Fig. 3, and from this wave-
length downwards to about 13 metres the
allocations are practically continuous.

Characteristics of the Different
Wavelengths

Besides being distinguished by the type
of service for which they are used, the
various ranges of wavelengths are also dis-
tinguished by their physical characteris-
tics. Thus the long and very long-wave
group are characterised by their low rate
of attenuation, making them suitable for
reliable long-distance communication par-
ticularly, with the greatest uniformity by
day or by night. (The long-wave Rugby
station is receivable by British ships in
any part of the world.) These character-
istics still persist in the long-wave broad-
cast band, as is familiar knowledge to all
wireless listeners. Going downwards in
wavelength, below 1,000 metres, the
ground-ray signal becomes more heavily
attenuated and the signal returned from
the ionosphere becomes of greater import-
ance. By the time we are at the medium-
wave broadcasting band the attenuation
of the ground-ray is such as to give even
a powerful broadcasting station a useful
daylight range of only about 300 miles
(dependent largely on one’s personal
interpretation of ‘“useful ’’ in relation to
programme value). Little or no reflection
occurs from the Heaviside layer in the

Wireless
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daytime, but develops strongly at night,
and the vagaries of the indirect or *“ sky
wave are the cause of the fading of distant
stations.

Going still further down in wavelengths,
the increased attenuation of the ground-
ray gives a still more restricted daylight
range, and reflection from one or the other
of the ionospheric layers becomes of
greater importance. The region marked
in Fig. 3 as medium-short waves (from
about 200 to 8j5
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Since then various short-wave channels
have been added and are used whenever
possible because of their lower power
costs. The long-wave system still remains
the backbone of reliable communication,
and a wavelength allocation for another
long-wave channel has actually been
made. Roughly, five short-wave channels
appear (from published lists) to exist,
i.e., about 16, 20, 30, 44 and 60 metres
respectively, to be used simply according

metres) is one of little
use to amateurs and
is devoted to the
various services
stated, for which its
properties make it

suitable. This divi-
sion of ‘‘medium-
short’”” is a some-

what arbitrary one
as a step leading us
to the range below
85 metres or so
which can definitely
be called  short
waves. The ground-
ray falls off rapidly
and the ‘‘skip dis-
tance’’ comes into effect. The réle of the
ionosphere is then the important thing and
signals returned (presumably from the
Appleton layer) begin to reappear at
greater distances. Here, then, we get a re-
appearance of long-distance services, with,
however, the erratic behaviour associated
with short waves. The whole band from
85 to about 13 metres is, broadly, devoted
to various long-distance purposes, includ-
ing amateur communication.

The difference between the behaviour
of long and short waves is, perhaps, best
illustrated by the transatlantic telephony
services between this country and
America. The position marked in Fig. 3
at 60 kilocycles is the original one on
which the service was opened in 1927.

(3]

The short-wave aerial ‘‘ arrays

at Daventry, from which the British Empire Service is
radiated on a multiplicity of wavelengths.

The ultra-short-wave television aerial on Broadcasting House.

to whichever is found most effective at
different times of the day and different
seasons of the year. The services have
now been in operation for sufficient time
for an approximate schedule to be madec
up and the 2o-metre channel appears to
be used for the greater part of the day.

The various short-wave stations of the
Empire broadcasting system are also
marked in Fig. 3. GSB-C indicates twn
allocations in the 31-metre band, 31.55
and 31.3 metres, and GSD-E two in the
25-metre band, 25.53 and 25.28 metres.
GSH is the shortest of the system in the
13-metre region on 13.97 metres.

Where the Ether is Not Crowded

The region between 13 and 10 metres
is still thinly populated, and that below 10
metres is definitely a block of the ether
with a good many vacancies.  This is,
however, easily explained. At or about
thesc wavelengths definite changes occur
in the physical characteristics of the
waves. Some doubt appears still to exist
as to the exact point of change, but the
facts are fairly definite. ~ They are that
below 10 metres the waves do not appear
to be reflected from the ionosphere and
that the transmitter and receiver require
to have an optically clear paih between
them. A regular telephony service be-
tween Rome and Sardinia is conducted on
about 10 metres, but below this wave-
length there is little regular communica-
tion except over short distances.

The region of 7 metres is the one to
which attention is being devoted for the
exploitation of high-definition television.
This, of course, is due to the fact that
the width of side-bands necessary for
high-quality television cannot possibly be
accommodated on longer waves. The
severe restriction to an optical-path range
is a definite disadvantage of this region,
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but there seems no early possibility of a
good-quality television service except on
these limited local channels. Incidentally,
one advantage of this region in relation
to this purpose is not generally realised.
While range is undoubtedly restricted,
there is no echo from the ionosphere and,
therefore, no blurring of the image which
these echoes of short-duration impulses
would certainly produce. Perhaps this is
one of the sweet uses of adversity!
The general restric-
tion to a clear optical

. Wireless «
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about 18 centimetres inaugurated between
Lympne and the French coast is an ex-
ample of this use, as is also the use of a
similar service over the Bristol Channel.
Waves of about 10 centimetres are thus
the shortest now in any form of use, but—
as was suggested in the former article on
the whole spectrum—he would be a bold
man who would cry finis to a steadily in-
creasing spectrum,

In concluding a review of the whole
spectrum it is permissible to refer just
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tion circuit for a
valve oscillator no
longer functions, and special types of
oscillator have to’be developed. These
are the so-called ““ electronic *’ oscillators,
depending for their action on the path of
the electrons within the wvalve, which

"

chiefly govern the frequency generated:

STILL SHORTER WAVELENGTHS. A new

American ¢ micro-ray '’ telephony trans-

mitter operating on a wavelength of about
10 c.m. (only 4 inches!).

A valuable future field for waves of this
group appears to be in short-distance com-
munication, for example, over water
‘channels where the cost of cable becomes
serious. Transmission can be effected on
very little power, utilising reflectors of
reasonable size, and, so long as the path is
optically clear, fading appears to be com-
pletely absent. The recent service on

Fig. 4.—The gamut of audible frequencies.

briefly to the audio range. As was stated
in the previous article, although this is not
truly an ether spectrum, so far as concerns
useful ether radiation at these frequencies,
it is still a logical extension from the higher
frequencies, and represents a mnatural
enough continuum. It is quite arbitrary
to place the upper audio limit at 10 kilo-
cycles, since many of the higher harmonics
(contained especially in some of the more
transient ‘‘noises”’) run into values well
above this limit. Nevertheless, the range
of frequencies which is considered desir-
able for the perfect reproduction of all
speech and music and most transients is
between 30 and 10,000 cycles—a wider
range than we can hope to get without in-
terference with the present separation
between broadcasting stations.

The distribution within these limits of
most of the things to which we normally
listen is shown in the audio spectrum of

Fig. 4, and need not be further considered
here.

It is worth notic-

ing, however, that
while the eye only
responds to  one
octave (a 2 to 1

range of frequency)
the ear responds 10
eight or nine octaves
of air waves. It is
also to be noted that
although most of the
activity appears to
lie between 300 and
1,000 cycles, it has
been stated that the
greatest peak values
are amongst the
higher frequencies of
the thousands. This
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Ultra-short waves for point-to-point services:
Aerial for G.P.O. telephony link across the
Bristol Channel.

And what more of the spectrum? Does
thought-transference come within its
scope? Does spirit communication? Does
foretelling the future? Fortunately, per-
haps, they do not at present come within
the scope of wireless engineering !

D.F. ON FIVE METRES

Direction finding on five metres pro-
vided an interesting innovation when the
Golders Green and Hendon Radio Society
held their Field Day on Sunday, June
17th.  The sphere of operations was
Chipperfleld Common, Hertfordshire.
After a morning spent by members in
familiarising themselves with the operation
of ultra-short wave receivers, tests were
carried out in direction finding at various
distances from the transmitter.

The experiments showed that much
work has still to be done before 5-metre
sets can be regarded as trustworthy
direction finders. Both super-regenera-
tive and detector L.F. sets were employed.
It is proposed to hold another 5-metre
field day in September.

explains the need for
all the audio range
we can get.

Mr. Corfield operating the g-metre directional transmitter on
Chipperfield Common on June 17th. Good reception was main-
tained up to 3 miles.
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Vibration and Interference

CORRESPONDENT tells us that his

reception is normally free from elec-
trical interference, but a noisy background
of cracklings becomes evident when a heavy
motor vehicle passes his house.

As no mention is made of ultra short-
wave reception (which might be affected
by direct radiation from the ignition system
of the motor), we think it fair to assume
that a defect in the household electrical
system is responsible. Very probably there
is a loose connection in a switch distribution
box or fuse, and the effect of vibration is
to produce arcing at the faulty contact.

Transferred Aerial Capacity

HOSE who have {followed the present
serics of articles on ‘‘The Art -of
Ganging’’ hardly need to be reminded that
it is not quite sufficient that the induct-
ance values of all the tuned coils in the
set should Dbe identical. For instance, the

question of capacity transfer from one
circuit to another is a matter of some
importance; in particular, circuit align-

ment cannot be properly maintained on
both medium and long wavebands unless
care be taken to ensurc that the proportion
of aerial capacity transferred to the tuned
input circuit is the same on each band.
This condition is generally satisfied by
employing an aerial transformer (or auto-
transformer) which gives the same ratio of

MEDIUM-WAVE
TI0 4:1

RATIO
/ > >
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LONG-WAVE
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Fig. 1.—(a) Conditions for the maintenance
of circuit alignment on both wavebands, and
(b) the addition of a padding condenser C to
compensate for a discrepancy in the trans-
formation ratio on the long band only.

transformation on both bands, as shown in
Fig. 1 (a). Incidentally, when estimating
the number of aerial-circuit turng, it must
not be forgotten that the medium-wave
primary is in series with the long-wave
winding for reception on the latter band.

voblems

THESE columns arereserved for the publicalion
of matter of general interest arising oul of
problems submiltied by our readers.
Readers requiring an individual reply to their
technical questions by post are referred to ** The
Wireless World’’ Information Bureau, of which
brief particulars, with the fee charged, are lo be
found at the fool of this page

These remarks are prompted by a letter
from a correspondent whose ‘‘straight”’
receiver appears to be perfectly ganged on
the medium band, but gives signs of mis-
alignment when switched over to long
waves. It has been found that better long-
wave reception is ob-

Wireless World, June 20th, 1934.

of dry weather, receiver earthing systems
are likely to benefit from occasional water-
ing. Accusations of inciting to waste water
may be cvaded by saying that, electrically
speaking, there is no objection to using
water that is too dirty for other purposes!

‘ Diode Differences ”
REFERRING to a recent paragraph
under this heading in the ‘ Hints and
Tips "’ section, a querist asks us to explain
why the series-connected diode rectifier
passes less H.F. energy to the succeeding
L.F. amplifier, and so requires less H.F.

filtering, than the alternative parallel-
connected system.
This question may best be answered

briefly by reference to the skeleton dia-
grams given in Fig. 2. In diagram (a) the
basic circuit has been redrawn to show that
the valve and its condenser-shunted load
resistance may be considercd as forming
two limbs of a potentiometer jo:ned across
the source of H.F. voltage. So far as
unrectified H.F. energy is concerned, the
valve has a very much higher resistance
than the by-pass condenser, and so the

tained by making a
slight decrease in the

value of the trimmer
which controls the in-
put circuit. Of course,
it would be hopelessly
inconvenient to make
this adjustment when-
ever long waves are
being received, and we
are asked to suggest
how matters may be
put right. '

It would seem that a Q)
larger proportion of the
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aerial capacily is being
transferred to the tuned
circuit on the long than
on the medium band, and this would sug-
gest that the long-wave primary winding has
too many turns. It may be possible to
readjust this winding, and to do so will
afford the best solution of the problem.
But if this is inconvenient, we suggest as
an alternative the fitting of a semi-variable
condenser (of about 0.0005-mfd. maximum)
in the position shown in Fig. 1 (b). This
extra capacity should need only an initial
adjustment, and will probably improve
circuit alignment to a more than acceptable
extent without introducing appreciable loss
in other directions.

The Water Shortage

A READER who has just installed a

stationary petrol engine for working a
domestic water-pumping system finds that
interference is produced in his receiver
while the engine is running. He asks
whether any unforeseen difficulties are
likely to arise in suppressing this inter-
ference.

In general, a small single-cylinder engine
responds to the same form of preventive
treatment as a car engine, and we suggest
the use of the same types of resistance and
condenser suppressors as are available for
that purpose. As the engine is heing used
for water pumping, we assume that it will
be well earthed; cases have arisen where
unearthed stationary engines cause an
excessive amount of interference.

Mention of water-pumping apparatus
reminds us that, during the present spell

Fig. 2.-—Explaining why the parallel-connected diode needs

elaborate H.F. filtering.

major part of the applied H.F. voltage is
developed across the points A, B, where it
can do no harm. The proportion of this
voltage which is developed across B, C,
and is applied to the L.F. amplifier, is
comparatively small,

With the ‘‘parallel "’ system as shown in
diagram (b), the L.F. circuit is virtually
connected right across the source of F.F.
voltage, and so it is not hard to see why
much more filtering is required.

Ordinarily, the series method can only
be used in superhets, for the reason that
neither side of the tuning condenser can
be earthed. However, this difficulty can be
overcome, and the matter was discussed in
the ‘““Hints and Tips’’ section last week.

) The Wireless World
INFORMATION BUREAU

HE service is intended primarily for readers

meeting  with difficulties in  connection
with receivers described in  The Wireless
World, or those of commercial design which
from time to time arc reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can be dealt with satisfac-
torily in a letter.

Communications should be by letter to 7/
Wireless World Information Bureau, Dorset
ITouse, Stamford Street, London, S.IE.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service.

Personal interviews are not given by the
technical staff, nor can technical cnquiries be
dealt with by telephone.
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The Art of Ganging

VIL.—Some Common Oscillator Tracking Difficulties

THE adjustment of the padding condenser of a superheterodyne

was discussed in detail last week, and this article deals chiefly

with some of the more common difficulties encountered in practice.

It is shown that these are usually due to the stray capacities being
unduly high

HE adjustment of the padding
condenser C2 of Fig. 1 was dealt
with in last week’s issue, but it
must be remembered that any ad-

justment at the low-frequency (high-wave-
length) end of the tuning range must affect
slightly the adjustments at the other end of
the range, and vice versa. It is, therefore,
necessary to go back to the low wave-
lengths and to readjust the preselector
trimmers. The long wavelength station
should then be tuned in again, and C2 re-
adjusted. It should now be found that
the ganging holds well over the whole of
the waveband, and the only remaining
point is to check the minimum wavelength.
If it be found that this is too high, the
oscillator trimmer must have its capacity
reduced, and the whole process of ganging
must be gone through again. This process
of adjusting the wavelength range is really
the same as in the case of a straight set,
and any difficulties are likely to be due
to the same causes, with the addition that
the wavelength range will be affected if
the intermediate-frequency circuits have
been set at the wrong frequency. Little
need be said about this here, therefore.

It should be pointed out that the gang-
ing process described above, instead of
giving accurate ganging, may lead to gang-
ing which is accurate at two points only,
and very widely out at all others. This
will inevitably occur if the stray capaci-
ties in the oscillator circuit are too high,
and it may occur if the oscillator trimmer
has an unusually wide-capacity range.
In these circumstances, the adjust-
ments may lead to a condition in which
the oscillator circuit is operating at a lower
frequency than the signal-frequency cir-
cuits at a low wavelength, and at a higher
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Fig. 1.—This diagram illustrating the differ-
ences between the signal - frequency and
oscillator circuits isrepeated for easy reference.

frequency at a high wavelength, whereas,
of course, it should always be at a higher
frequency. This condition is readily de-
tectable by the marked effect upon the per-
formance of the receiver. The greatest
ganging errors will usually occur around

300 metres, and if it be found that in this
region the sensitivity of the set is very
low, and that the reception of practically
every station is accompanied by a whistle,
the note of which changes with the setting

+H.T.
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Fig. 2.—The usual arrangement of the pad-
ding condensers for two wavebands. Cz is
in circuit only on the long waverange.

of the tuning dial, it may safely be as-
sumed that the ganging is very seriously
at fault.

The oscillator trimmer, therefore, should
be practically fully unscrewed, and the
process of ganging gone through again. If
the defect is merely due to the oscillator
trimmer having an unusually large-capa-
city range, and the original bad ganging
thus caused by having inadvertently
started ganging on the wrong oscillator
beat, the re-ganging will lead to an accurate
condition. Should it be found, however,
that little better results are secured, it
may be taken for granted that the stray
capacities in the oscillator circuit are ex-
cessive, and that some constructional de-
fect is preventing correct ganging from
being secured. The additional capacity
necessary for bringing about this state of
affairs is quite large, and it has been the
writer’s experience that it is usually to be
attributed to the mounting of one or more
components connected to the high poten-
tial side of the oscillator-tuned circuit too
closely to a metal baseplate.

A typical oscillator circuit is shown in
Fig. 2, the long wave coil and padding con-
denser being distinguishable by the
switches connected across them. Now, if
C1, C2, or C3 is of a type having only a
thin layer of insulation between its plates
and the outside of its case, and it be
screwed flat against a metal base, there will
be a very appreciable capacity between
the condenser and the base ; and, owing to

its position in the circuit, this capacity
will appear in parallel with the tuning
coil, and so greatly increase its stray capa-
city. This trouble does not usually occur
with Cx, since it is the common practice
to use a postage-stamp-type condenser sus-
pended in the wiring for this component ;
it is often found with padding condensers,
however, and in all but one or two types
it is essential for the condenser to be
mounted in such a way that it is spaced
from the chassis by lin. or so.

Stray Capacities

Another arrangement which may lead
to the same trouble is shown in Fig. 3.
The coupling between the oscillator and
first detector valves is here arranged by
making the tuned anode circuit of the oscil-
lator common to the first detector ; and, in
order that the I.F. transformer shall not
be unduly damped, it is connected be-
tween the anodes of the two valves. Now,
most I.F. transformers are screened, and
in many the I.F. trimmers are so arranged
that they have quite a large capacity to
the screen. This does not affect their nor-
mal operation, but in this particular circuit
the capacity of the ILF. transformer will
appear in parallel with the oscillator-tuned
circuit, and greatly affect the ganging. It
has been the writer’s experience that this
particular circuit-is normally unsuitable for
use in any ganged receiver on account of
the high stray capacities which exist across
the oscillator-tuned circuit. It usually re-
quires a little care to reduce the oscillator
stray capacities to a sufficiently low value
for accurate ganging, and in this arrange-
ment there are, in addition te the normal
capacities, the grid-anode capacity of the
first detector valve and the I.F. trans-
former capacity. The only case in which
satisfactory results might be secured is in
a battery set, for there the valve capacities
are likely to be appreciably lower than in

t 581

Fig. 3.—A type of frequency-changer with

which ganging may be difficuit on account

of the high stray capacities across the
oscillator circuit.
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a mains set. The circuit, however, is not
much used now.

Another arrangement in which the same
difficulty through L.F. transformer capacity
may occur is shown in Fig. 4, and is a
single-valve frequency changer, now usu-
ally employed with an H.F. pentode. At
first glance, the circuit may appear a lttle
peculiar, but it is essentially simple. A
signal-frequency circuit L5C5 is connected
between the control grid and the earth line,
and the reaction coil of the oscillator
system is joined between the cathode and
the earth line, so that it 1s effectively in
the grid-cathode circuit of the valve. The
1.F. transformer primary is provided with
separate terminals for the condenser Cx
and coil L1, and the I.F. tuned circuit is
completed through the oscillator-tuned cir-
cuit L3, C3, C4, which offers a negligible
impedance to currents of the intermediate
frequency. At the oscillator frequency,
however, C1 offers a low reactance, and
L1 a high impedance, so that the oscillator
circuit is shunt-fed from the valve anode
circuit, the condenser C1 acting as a coup-
ling condenser, and the I.FF. transformer
primary L1 acting as an H.F. choke. The
point of immediate importance, however,
is that any capacity to earth of the I.F.
transformer appears in shunt with the
oscillator-tuned circuit, and will so affect

L2
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Fig. 4.—A f{requency-changer in which

ganging may be complicated by interaction

between the signal-frequency and oscillator
circuits.

the ganging of this circuit. The case is
not so bad as that of the circuit of Fig. 3,
of course, for there is the capacity of only
one valve across the circuit instead of two,
but it may be serious if an unsuitable type
of I.F. transformer be selected.

Interaction

These points about stray capacity across
the oscillator-tuned circuit may appear to
have been unduly emphasised. They
have been dealt with at some considerable
length, however, because it is the writer’s
experience that, more than any other
factor, they are responsible for poor gang-
ing in a superheterodyne, and they are all
too often overlooked, or introduced by
apparently very minor modifications to a
design.

It will normally be found while adjust-

Wireless
Worla

ing the trimmers of a superheterodyne
that the oscillator eircuit is extremely
critical, and that the slightest movement
is sufficient for the signal to disappear un-
less the setting of the tuning dial be
simultaneously altered.  This 1s because
this circuit has really the selectivity of the
whole of the I.F. circuits behind it. By
comparison, the trimming of the signal

TRIMMER

TRIMMING SCREW

The construction of a typical LF. trans-

. former. The trimmers are built into the

base, and the upper coil slides up and down
the pillar to provide variable coupling.

frequency circuits is quite flat, and theyare
no more critical than those of a straight
set. Qccasionally, however, it is found
that the trimmer immediately preceding
the first detector behaves more like the
oscillator trimmer, and that a station will
disappear after quite a small alteration in
its setting. This may usually be taken
for a sign of interaction between the signal
frequency and oscillator circuits—the cir-
cuits are coupled together so that an
alteration to either affects the oscillator
frequency. A defect of this nature rarely
occurs with a two-valve frequency-changer
or with a single-valve type using the Hep-
tode or Pentagrid type of valve; it is not
uncommon with earlier single-valve fre-
quency-changers, however, and it occurs
quite often with the arrangement of Fig. 4.

Such interaction between the circuits
makes ganging very difficult. It may
prove impossible to climinate the cffect
entirely, but it may usually be reduced
to small proportions by the careful dis-
position of the components of the receiver
and of the wiring. Using the arrangement
of Fig. 4, the reaction coil should contain
as few turns of wire as possible consistent
with satisfactory oscillation. )

So far no mention has been made of
the process of ganging on the long wave-
band. This has been because it 1s essen-
tial to obtain satisfactory medium wave-
band ganging before proceeding to the
longer wavelengths, and it was deemed
advisable to indicate the most likely
troubles with the former before proceed-
ing to a fresh set of problems. Long
waveband ganging is usually quite easy,
and the normal arrangement is for an addi-
tional inductance coil to be inserted in the
circuit as well as a further padding con-
denser C2 of Fig. 2. On the long wave-
band none of the trimmers or padding
condensers adjusted on the medium wave-
band must be touched, and the only ad-
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justment is to the new padding condenser
C2. This is carried out exactly as in the
case of C3 on the medium waveband, but
on a station at the upper end of the long
waveband.  Such a station should be
tuned in and Cz adjusted with one hand
while rocking the tuning dial backwards
and forwards over a few degrees until the
optimum combination of settings be
found.

In a few receivers it may occur that
long wave trimming condensers are in-
cluded in addition. In this case, ganging
is carried out exactly as on the medium
waveband, but using the appropriate set
of condensers. A station at the lower end
of the long waveband is tuned in and the
trimmers adjusted ; and then a station at
the upper end, and the padding condenser
adjusted. The whole process should then
be repeated to obtain accurate results.

In all superheterodyne adjustments it
should be remembered that the trimmers
must be adjusted only at the lower end of
the waveband and never at the upper, and
the padding condenser only at the upper
end of the waveband. If this procedure
be borne in mind the process of ganging
will be found quite easy to carry out in
practice, and if the receiver be carefully
constructed to a good design and all the
components be suitable and in good con-
dition no difficulties should be found.

(To be continued.)

The Radio Indusiry

URING the present year 28,000 squave feet

of floor space have been added to the
G.IE.C. wircless works at Coventry in order to
cope with the bigger manufacturing programme
which has been decided upon for the current
scason.  The first of the new G.E.C. sets is a
compact three-valve detector-L.F. receiver for
battery operation.

G G e s

The new Marconiphone battery set (Model
28y4) is fitted with a tone-compensating volume
control.

B s <G

The Tatest Ferranti receivers are described in
a new catalogue which has just been received,
and of which copies are available for readers.

e e <A <G

In the first number of The Pylot, a ' house
journal 7’ issued by Pye Radio, Ltd., there
appears an interesting article on the importance
of high-quality reproduction; the need for
cducating the pablic to appreciate high-note
responsc is emphasised. :

The British Institute of Engineering Tech-
nology, of which Professor A. M. Low is prin-
cipal, proposes to establish branch colleges in
Australasia, China, Japan, ctc.

< < > <

In our jssue of June 15th we referred to a
standard Graham-Farish Ohinite resistance as
being of the 1-watt type. This was mislead-
ing; the standard resistances are rated at
1} watts, and the heavy-duty type at 3 watts.

< < @ <

Although no official statement has yet been
made as to the opening date of the new North
London Tungsram valve factory, it is under-
stood that work is proceeding smoothly in in-
stalling the necessary equipment, all of which
is made by Tungsram themselves.
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BROADCAST BREVITIES

Government Committee on 24-hour

Time ?

’I‘HE appointment of a Government com-
mittee to discuss 24-hour timing is now
being seriously considered.

It is certain that the B.B.C. will con-
tinue the experiment till September or
October, and, as complaints have now
fallen almost to zero, the Corporation is
likely to pronounce the experiment a
SUCCess.

The Post Office Next

If, as is likely, the proposed Government
committee receives a satisfactory report
irom the B.B.C., the 24-hour system may
be adopted by the Post Office and other
Government departments.

The committee would be appointed by
the Postmaster-General.

] N (2] N
Sir Charles Carpendale
NCE again Vice-Admiral Sir Charles
Carpendale, C.B., has been elected
President of the International Broadcasting
Union. It is possible that this may be Sir
Charles’ last term of office in view of his
rumoured resignation from the B.13.C. next
year,

A French Candidate

M. Marcel Pellenc (Inspector-General
of French broadcasting) is generally
considered the  “‘runner-up’” in  the
race for the coveted honour, and it is
no secret that he is a strong favourite with
the German delegation as a result of
friendly intercourse during the Conference
just closed.

The swing of the political pendulum has
upset the chances of Dr. Bredow, the
German Post Office radio commissioner,
who was very nearly elected President last
vear. Dr. Bredow is now in custody await-
ing trial on a corruption charge.

The Only Inspector

M. Pellenc made a strong impression on
the delegates in his vigorous and entertaining
speech at the B.B.C. banquet last week.
Incidentally, he is Europe’s only official
“Inspector of State Broadcasting.”’

“n “n 2l e
Real American

ERING you the first news of Mrs.

Curtis B. Railing. Mrs. Railing has
just arrived from South Carolina accom-
panied by several students of her dramatic
school, and, according to news from a
friend of mine in Washington, will ‘““do
sketches of Southern life on the British net-
work."’

Mrs. Railing’s date with the B.B.C. is
Monday, July oth, in the Entertainment
Hour. She specialises in vivid interpreta-
tions of negro life, and it is her intention,
I understand, to put it across in ‘‘real
American style.”’

©“n ©A D] «n

To-morrow’s Air Display

THAT experienced commentator, Squadron
Leader W. Helmore, will describe to-
morrow’s Royal Air Force display at Hen-
don. The excerpts to be included in the
broadcast are the seventh and eighth events
—“ Air Skittles”” and ‘' Low Flying
Attack.” -

By Our Special Correspondent

Val Gielgud, Screen Star

HALL we have Greta Garbo at the
B.B.C. microphone? At all events, Val
Gielgud, the B.B.C.’s Drama Director, will
shortly appear on the silver screen. He is
to make his début as a film actor in
““Murder at Broadcasting House,”” which
Venture Films are adapting as a film play
from the novel. Filming begins on July
16th.

It is quite likely that the film will include
some exterior, if not interior, shots of the
“ Big House " itself.

«“ ©n ©n e

“ Copyright House”’
MANY a prospering musician will lift his

hat reverently in days to come as he
passes a certain building in Margaret Street,
Cavendish Square, which Sir Edward
German is to christen ‘‘ Copyright House
on July 16th. This is the new head-
quarters of the Performing Right Society,
the work of which has greatly expanded
since the introduction of broadcasting.
Not only does the Society collect, on behalf
of its members, a large sum from the
B.B.C. in respect of musical compositions
broadcast; it also obtains moneys from

« RIBBON * MICROPHONE FOR COAT
LAPELS. It is claimed for this ¢ personal
microphone,’’ a product of the R.C.A. Victor
Company, Camden, N.J., that it sacrifices none
of the technical gqualities of the large studio
instrument seen on the left.

hotel and restaurant proprietors who use
loud speakers for the delectation of their
guests.

The Society represents over twenty-six
thousand British and {oreign composers,
authors and music publishers, and controls
the public performances of approximately
two million pieces of music.

No Death Rays

‘ IT has nothing to do with death-rays or
secret formulee,”” explains the B.B.C.
in heralding a revival of ‘‘ The Fantastic

Battle,”” Leslie Baily's microphone version
of the story by C. R. Burns. It is to be
broadcast on July 1oth (National) and 12th
(Regional). i

The story is of the future, dealing with a
surprising way of making war impossible.
The discovery is made by a small nation
under the rule of an idealist.

Learning to Fly

ORRESPONDENCE courses in swim-
ming are rarely successful, but it is just
possible that broadcasting may teach us how
to fly. At all events, listeners to the series
of six talks entitled ‘' Growing Wings,”
starting in the National programme on July
12th and continuing on subsequent Thurs-
days, have a chance of getting some valuable
hints. The talks director of the B.B.C. has
invited Filson Young to take his courage in
both hands and enrol as a flying student.
He will take two lessons a week and describe
his experiences in detail.

A A A

Sir Henry Wood’s Celebration

UNDERSTAND that the B.B.C. has sug-

gested a very happy method of cele-
brating Sir Henry Wood’s fortieth year as
conductor of the ““Proms’’ in August next.
Just before Sir Henry left London on his
present American tour officials from Broad-
casting House discussed with him what
form this recognition should take.

Five Crowded Days

The famous conductor returns a day or
two before August Bank Holiday, with only
five days for preliminary rehearsals for the
opening of the Promenade season. Yet so
seasoned a musician, directing so seasoned
an orchestra, could probably offer us a
satisfactory First Night performance after
only a day or two of rehearsing.

How They Rehearse the ‘“ Proms.”

Rehearsals, of course, continue through-
out the series of concerts. Usually on these
occasions actual conducting is performed by
the leader, Charles Woodhouse, Sir Henry
Wood being seated at a stiategic point.in
the hall so that he can assess the general
effect.  Occasionally he- checks the or-
chestra with the aid of a handbell which
secures immediate silence. The tale is told
that, on the first day that Sir Henry intro-
duced this method, the ensuing silence
after the ringing of the bell was broken by
a double-bass player, who exclaimed ‘ Hot
water for No. 10!”’

Even Sir Henry laughed.

& A &

A Movable Wooden Chalet

LTHOUGH the May licence figures
show a falling off in the monthly in-
crease as compared with 1933, the B.B.C.
is not yet considering introducing a com-
petition on the lines of one now being run
by the Italian radio organisation, E.AIR.
Every licensed listener who secures another
subscriber is presented with a lottery ticket
which gives him an opportunity of winning
such prizes as a four-seater Fiat car, a
motor cycle or a movable wooden chalet.
The last-named should be wuseful " to
listeners whose neighbours are loud-speaker
fiends.
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News of the Week

Current Events in Brief Review

The Need for Television

HE running commentary on

the recent Franco-Italian {oot-

ball match called for thirteen radio

reporters, speaking in as many
languages.

Have You Heard Egypt?

AIRO, which now has a modern
broadcasting station working
on 484 metres, with 20 kilowatts
in the aerial, is putting out daily
programmes from 11 a.m. to
1.30 p.m. and 5 p.m. to
10.30 p.m., B.S.T.
We should welcome reports from
readers who have picked up a
direct transmission.

German Licence Drop

URING May the number of

German  licence-holders  de-
creased by 38,611, the total on
June 1st being 5,401,420.

The decrease is officially attri-
buted to the effects of the summer
and holiday season, but surprise is
expressed that the strong Nazi pro-
paganda for broadcasting has not
counteracted this seasonal defici-

ency. German radio licences are
taken out monthly.
Anti-Interference
Conference
HE B.B.C. and the radio
authorities  of seven  other
countries are represented at the

Conference on Electrical Interfer-
ence with Broadcasting, which
opened in Paris yesterday (Junce
28th).

A major object of the Confer-
ence is to induce manufacturers of
electrical equipment all over the
world to include anti-interference
devices in all appliances put on the
market.

R.A.F. Display

TRELESS will play an invalu-

able part in the Roval Air
Force Display at Hendon to-
morrow (Saturday), and several of
the events will depend for their
success on  the co-ordination of
units in the air by means of radio
telephony.

His Royal Highness the Prince
of Wales will represent His Majesty
the King. Ncarly all the members
of the Diplomatic Corps will be
present, besides several members
of the Cabinet.  Tickets for the
display are on sale at all theatre
agencies and librarics, and the pro-
ceeds are devoted to service chari-
ties, including the R.AF. Benevo-
lent Fund.

Listen for Bombay
SPECIAL short-wave tests from
the Bombay broadcasting
station have been arranged for the
summer months in the hope that
European listeners will send in re-
ports. The station transmits to-
morrow (June 3oth) from 1600 to
1730 G.M.T. on a wavelength of
31.36 metres with a power of 4.5
kilowatts in the aerial. The call-
sign is VUB.
Reports may be addressed to the
Director, Bombayv Broadcasting
Station, c/o The Wircless World.

What They Want
ASI\'ED which programmes they
preferred, grave or gay, 98 per
cent of listeners 1o the Paris PTT
station have voted for *“ gay.”” No
fewer than 54 per cent. asked for

more ““0O.B.’s " and 86 per cent.
voted for more theatrical pro-
grammes.

Sir Ambrose Fleming : A
Speaking Portrait
THE great value which would

have attached to a talking
hlm of Faraday ‘and other elec-
trical pioncers was recently dis-
cussed by the Council of the In-
stitution of Electrical Engineers,

SIX YEARS IN SEA, BUT IT
WORKS ! This inductance coil,
clockwork mechanism and
Philips miniwatt valve, were
fished up in the Bristol Channel
by a trawler, The valve, which
was made in France in 1925,
still functions.

and it was suggested that, while
such priceless records were impos-
sible in the past, no time should
be lost in securing ““speaking por-
traits ©’ of eminent clectricians of
to-dav. Unfortunately, the In-
stitution has no funds available for
such a purpose, but Dr. V. Z. de
Ferranti, chairman of Ferranti,
Ltd., proposed that the cost of
such  Alms Dbe deferred Dby in-
dividual members.  His offer to
pay for the first one was accepted
by the Institution, and it is fitting
that the inaugural film is to feature
Sir Ambrose Fleming, the inventor
of the thermionic valve.

It is hoped to build up for the
Institution a library of speaking
portraits so that future generations
may have the opportunity not only

of studying the works of electrical
authorities but of sceing and hear-
ing them in real life.

Poste Parisien En Féte

RADIO GALA which Poste

Parisien is staging to-morrow
(Saturday) and Sunday, July 1st,
will take the form of broadcasting
in public.

The spacious Portigues near the
studios in the Champs Elvsees,
will include an exhibition hall with
a glass-walled studio, in which
visitors will see programmes as
they are actually performed and
also have an opportunity of study-
ing transmission methods in the
control room. :

New Form of Static

URING a recent broadcast

{rom Noyon (France) listeners
had a curious experience. The ¢ngi-
neers had installed their amplifiers
beneath a tree. Suddenly, while
listening on ’phones, they heard a
rear as of an approaching air
squadron which threatened to ruin
the transmission. Hasty search
of the sky revealed no sign of ‘air-
crait, yet the sounds in the head-
phones suggested the most daring
aerobatics. At last one of the
operators remembered a  micro-
phone which had been left in cir-
cuit as a spare, and when this was
examined it was found that a
swarm of bees had mistaken it for
a hive.

500,000 Cycles Without
Distortion ?

NEW  high-frequency cable

which would possess a fre-
quency band of from zero to
500,000 cycles without distortion
was referred to at a recent meeting
of the German Television Society.
It was stated that a well-known
German firm bhad produced such a
cable, which was capuble of func-
tioning without intermediate am-
plification over a distance of some
70 kilometres. It is believed that
the cable will be ideal for linking
ultra-short-wave tclevision trans-
mitters at distances of fifty or
more miles.

Germany’s Radio School

ERMAN  National  Socialist

radio officers are now required
to attend the courses of the Radio
School organised to provide a body
of trained ‘‘Funkwarte’’ by the
end of the year. Classes in the
Berlin division {ake place twice a
week in the evenings from 2000 to
2200 o'clock. The syllabus com-
prises lectures by sixty experts,
including Herr Eugen Hadamov-
sky, radio chief in the Ministry of
Propaganda, and the subjects
range from the elements of clec-
tricity to the problems of radio
transmission and programme tech-
nique.

If it is not possible to open
similar radio schools in other parts
of the country, provincial students
will travel to Berlin for their train-

mg.

A Visit to Rugby

EMBERS of the Midland scc-

tion of the Institute of Wire-
less Technology are visiting the
Rugby radio station at Hillmorton
to-morrow (June 3oth).

Short Waves from the
Arctic

A POLISH Arctic Expedition to

Spitzbergen is attempting to
communicate with the whole world
on short waves between 40 and Go
metres. We learn that the expedi-
tion was expected to reach its
camp on June 22nd. That test
calls are made during the first five
minutes in each quarter of an hour
between oooo and o100, 0600 and
0700, 1200 and 71300, 1800 and
1900, B.S.T., the call-signs being
SOB and SOE. Any reports will
be welcomed by the Polski Zwia-
zek  Krotkofslowcow, Warszawa,
Poland, Nowy Swiat 21:

¢« Ultra Shorts” at Horse

Show
MARCONI ultra-short wave
transmitter is  being  used
at the International Horse Show
at Olympia this year to com-

municate between the judges in
the arena and offices behind the
crowded stands.

In previous years runners have
carried the necessary messages.
This year the judges are accom-
panied by an official with a hand
microphone and a small haversack
carrying a 3-foot flexible-rod aerial.

The transmitter, which is worked
on a wavelength of 5.75 metres, in-
corporates one Type D.V.C. valve
working on an anode voltage of
120, the power to the anode being
0.35 watts, less than that con-
sumed by an  ordinary  pocket
lamp.

Empire’s Leading Amateur
HE Blue Riband of Amateur
Radio is still held by a New
Zealand amateur transmitter, Mr.

Jack  Callender, ZL4BT, of
Dunedin. He has secured first

place in the British Empire Radio
Union’s contest—regarded by all
Empire amateurs as the most im-
portant event of the radio year.
Last year Mr. G. G. Samson, a
near neighbour of Mr. Callender,
won the trophy presented by the
B.E.R.U. to the champion.

This B.E.R.U. contest is divided
into Senior (for high-power sta-
tions) and Junior (for low power)
categories. 1In the latter division
Mr. G. H. Todd, VS;GT, of
Ceylon, repeated his feal of last
year by coming first.

Cheap Travel to Radio
Show
ERMAN State railwavs are
arranging a service of special
trains at reduced fares to and from
the forthcoming Berlin  Radio
Show.

Page 449 follows after the Programme Supplement
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PRINCIPAL BROADCASTING STATIONS

Arranged in Order of Wavelength

(Stations with an aerial power of 50 kW. and above in heavy type)

xxiii

OF EUROPE

Station, Kofs. | pooli®E | Metres. | kW. Station. kefs. | poomlS | Metres. | KW.
Kaunas (Lithuania) 155 }.......... 1935 7 Strasbourg (France) 869 (.......... 349.2| 15
Brasov (Roumania) .. .. .. .. 160 {.......... 1875 20 Poznan (Poland) 868 |.......... 3456 16
Huizen (Holland). (Kootwijk, 50EW. afler | 160 {.......... 1875 7 London Regional (Brooxmans Park) 877 f.......... 342.1| 50
3.40 p.m.) (V.A.R.A. and A.V.R.O. Pro- Graz (Austria). (Relays Vienna) 886 [.......... 338.6 7
grammes.) Limoges, PTT (France) 895 |.......... 335.2| 0.5
Lahti (Finland) 166 [.......... 1807 40 Helsinki (Finland) 895 f.......... 335.2] 10
Moscow, No. 1 (U.S. s R) 174 |.......... 1724 | 500 Hamburg (Germany) .. 904 f.......... 331.9| 100
Radio Paris (France) . 182 |.......... 16848 75 Radio Toulouse (France) 913 |.......... 3286 10
Istanbul (Turkey) .. .. .. .. 185 [.......... 1621 5 Brno (Czechoslovakia) 922 [......... 325.4; 32
Konigswusterhausen . (Deutschlandsender) | 191 |[.......... 1571 60 Brussels, No. 2. (Flemish Programme) 932 f.......... 321.9! 15
(Germany). Algiers (Algeria) . 941 ..., 318.8! 12
Daventry National 200 [......... 1500 30 Goteborg (Sweden). (Relay.s Stockholm) 941 ..o 318.8| 10
Ankara (Turkey) 200 |.......... 1500 7 Breslau (Germany) .. .. 950 |.......... 315.8| 60
Minsk (U.S.S.R.) .. 208 |......o.nn 1442 | 100 Poste Parisien (France) 959 |.......... 312.8| 100
Reykjavik (Iceland) .. 208 |.......... 1442 16 Grenoble (France) .. 968 |.......... 309.9| 20
Eiffel Tower (Paris). .. 216 |.o.ieaannn 1395 13 West Regional (Washford Cross) 977 oo 307.1| 50
Motala (Sweden). (Relays Stocl,holm) 216 [......... 1389 30 Cracow (Poland) . 986 |.......... 304.3| 2
Warsaw, No. 1 (Poland) 223 f..o.ii..... 1345 | 120 Genoa (ltaly). (Relays Furm) .. 986 |.......... 304.3| 10
Luxembourg o] 230 | 1304 | 150 Hilversum (Holland). (KRO and NCR I') 995 ..., 3015, 20
Kalundborg (Denmark) (Relays C'openhugen) 238 |......... 1261 75 (TEW. till 5.40 p.n.).
Leningrad (U.S.S.R.) . .. .. | 245 ..ol 1224 | 100 Bratislava (Czechoslovakia) .. . 1004 {.......... 2908.8| 13.5
Oslo (Norway) . . 260 |.......... 1154 60 North National (Slaithwaite) . 1013 |.......... 296.2| 50
Madona (Latvia) €62 [.......... 1145 20 Konigsberg (Germany) . .. 1031 291 60
Moscow, No. 2 (U.S.5.R.) .. 271 f...oooa.s 1107 | 100 Parede (Portugal) .. .. . 1031 |.......... 291 5
Rostov-on-Don (U.S.8.R.) .. 355 |..eieienn 845 20 Rennes, PTT (France) . .. 1040 ...l 288.5 2.5
Smolensk (U.8.8.R.) . 364 ... 824 10 Scottish National (Falku‘k) .. 1050 !.......... 285.7) 50
Geneva (Switzerland). (Relays Sottens) 401 | 748 1.3 || Bari (Italy) .. . 1069 |.......... 283.3| 20
Moscow, No. 3 (U.S.S.R.) 401 ..o 748. | 100 Bordeaux-Lafayette .. .. .. 1077 |.......... 278.86| 12
Boden (Sweden) 4135, ... 726 0.8 || Zagreb (Yugoslavia) . .. . 1086 |.......... 276.2 0.7
Ostersund (Sweden) 413.5(.......... 728 0.6 || Falun (Sweden) . .. 1086 |[.......... 276.2 2
Oulu (Finland). .. 431 [.......... 696 2 Madrid, No. 2 (EAJ 7) . . 1095 |.......... 274 7
Oufa (U.S.8.R.) 436 |........ 688 10 Naples (Ita]y) (Relays Rome) .. 1104 j.......... 271.7 1.5
Hamar (Norway) 519 f.......... 578 0.7 Radio Vitus (Paris) .. .. .. R B B B - T IR, 269.5 2
Innsbruck (Austria). (Relays Vtenna) 519 |.......... 578 0.5 || Kosice (Czechoslovakia). (Relays Prague). P U 8 B & 269.5 2.8
Ljubljana (Yugoslavia) 527 |..ooen.... 569.3 57 || Belfast . L2 Lol 267.4 1
Viipuri (Finland) 527 foeee.... 569.3| 13 Nylregyhaza (Hungar ) 1122 | 267.4; 6.2
Bolzano (Italy) 536 |.......... 559.7 1 - || Horby (Sweden). (Relays Stockholm) 1131 265.3| 10
Wilno (Poland) 536 |.......... 559.7| 16 Turin, No. 1 {Italy) .. 1140 [.......... 263.2 7
Budapest, No. 1 (Hungary) 546 |.......... 549.5| 120 London National (Brookmans Park) 1149 |[.......... 261.1| 50
Beromunster (Switzerland) (Schwelzenscher 556 ... io...n 539.6| 60 West National (Washford Cross) 1149 |.......... 261.1] 50
Landessender). Moravska-Ostrava (Czechoslovakia). . 1158 |.......... 259.1| 11.2
Athlone (Irish Free State) 565 |....veen.- 531 60 Monte Ceneri (Switzerland) . 1167 |.......... 257.1| 15
Palermo (Italy) 565 |.......... 631 4 Copenhagen (Denmark). (S.-w. Sm 3151 m. ) 1176 |.......... 2556.1| 10
Miihlacker (Stuttgal‘t) (Germany) 574 f..euvvnnnn 522.6| 100 Frankfurt (Germany) 1195 [.......... 251 17
Riga (Latvia) .. 583 |.......... 514.6! 15 Trier, Cassel, Freiburg-im- Brelsgau and | 1195 |.......... 251 —
Agen (France) . 583 |.......... 514.6 0.8 Kaiser’slautem
Vienna (Blsamberg) (Austrla) . 592 |.......... 506.8{ 120 Prague, No. 2 (Czechoslovakia) 1204 {.......... 249.2 5
Radio Maroc (Morocco). (S.-w. Stn 48 m. ) 601 j.......... 499.2 6.5 || Lille, PTT (France) 1213 (.......... 247.3 5
Sundsvall (Sweden). (lRelays Stockholm) 601 |.......... 499.2| 10 Trieste (Ttaly). (Relays 1 urm) . 1222 |.......... 245.5| 10
Florence (Italy). (Relays Turin) .. 610 |.......... 491.8| 20 Gleiwitz (Germany). (Reluys Bre.siau) 1231 f.......... 243.7 5
Brussels, No. 1 (Belgium). (French I’ro 620 |.......... 483.9| 15 Cork (Irish Free State) 1240 |.......... 241.9 1
gramme.) . Juan-les-Pins (France) 1249 {.........: 240.2 2
Lisbon (Portugal) 629 [.......... 476.9| 20 Rome, No. 3 (Italy) 1258 |.......... 238.5 1
Trondheim (Norway) . 629 f.......... 476.9 1.2 || San Sebastian (Spain).. 11258 ..., 238.5 3
Prague, No. 1 (Czechoslovakla) 638 |.......... 470.2| 120 Niirnberg and Augsburg (Germany) 11267 f.o......... 236.8 2
Lyons, PTT (France) . 648 ... ..., 463 15 Bodo, Sba,vanger and Kristiansand (Noru a.\,) 1276 ). ........ 235.1 0.5
Cologne (Germany) .. 658 |.......... 455.8| 60 Dresden (Germany) .. 1285 {.......... 233.5 1.5
North Regional (Sla'tnua‘te) 6638 |.......... 449.1| 50 Aberdeen 1285 |.......... 233.5 1
Sottens (Switzerland) (Radno Suisse Xoma: 1J(-) 677 ..., 431 25 Linz, Klagenfurt and Salzburg (Austma) 1294 |.......... 231.8 0.5
Belgrade (Yugoslavia) 686 |.......... 437.3 2.5 || Danzig. (Relays Heilsberg) . 1303 |.......... 230.2 0.5
Paris, PTT (France) .. 695 f.......... 431.7 7 Swedish Relay Stations 1312 |.......... 228.7 0.25
Stockholm (Sweden) . 704 |.......... 426.1| 55 Budapest, No. 2 (Hungary) . 1321 [o... ... 297.1 0.8
Rome, No. 1. (Short- wave slatzon, 25.4 metres) B T T S 420.8| 50 Hanover, Bremen, I‘lensburg, Stettm and 1330 |.......... 225.6 1.5
Kiev (U.S.S.R.) . .. .. . 722 |l 415.5| 100 Magdeburg. .
Tallinn (Estonia) (7 U D, 410.4) 20 Montpellier, PTT (France) 1339 f.......... 224 5
Seville (Spain) . . 22 S DO 410.4 1.5 || Lodz (Poland) . . 1339 |.......... 224 1.7
Munich (Germany) 740 |.......... 405.41 100 Bordeaux Sud- Ouest (France) 1348 |.......... 299.6 1
Marseilles, PTT (France) 749 |.......... 400.5 5 Publin .. .. 1348 |.......... 222.8 1
Katowice (Poland) . 758 ... 395.8| 12 Milan, No. 2 (Italy) 1356.5(.......... 221.2 4
Midland Regional (Daventry) 767 |.o......... 3911 25 Turin, No. 2 .. .. .. 1365 .......... 219.8 0.2
Toulouse, PTT (France) i (2 N 386.6 2 Warsaw, No. 2 (Pola,nd) .. .. 1384 |.......... 216.8 2
Leipzig (Germany) .. 785 |........ 382.21 120 Lyons (Radio Lyon) (France) . 1393 [.......... 215.4 5
Barcelona, EAJ1 (Spain) . 793 [l 878.3| 5 Tampere (Finland) . 1420 |.......... 2113} 1.2
Lwow (Poland). (Relays Warsaw) .. 795 ...l 37741 16 Newcastle 1429 ... ...... 209.6 1
Scottish Regional (Falkirk) .. 804 |[.......... 373.1| 50 Béziers (France) .. .. .. 1429 209.9 2
Milan (Italy). (Relays Turin) 814 |.......... 368.6| 50 Minsk (U.S.S.R.) ve .e .. 1438 .. ........ 208.6| 100
Bucharest (Roumania) . 823 (.......... 364.56| 12 Radio, LL (Paris) . . . 1439 |[.......... 208.5 2
Moscow, No. 4 (USS.R.) .. 832 {.......... 360.6| 100 Fécamp (Radio Normandle) . 1456 |.......... 206 10
Berlin Funkstunde, (Short-wave Stations ) 841 |.viiiionn. 356.7| 100 Pecs (Huugary) .. 1465 §.......... 204.7 1.256
16.89, 19.73, 25.5, 31.38 and 49.83 melres. ) Bournemouth . . e .e 1474 [.......... 203.5 1
Bergen (Norway) . 850 [.......... 352.9 1 Plymouth .. .. .. . 1474 |.......... 203.5! 0.3
Valencia (Spain) 850 [.......... 352.9 1.5 Nimes (France) .. .e .o 1492 |,......... 201.1 0.2
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SHORT-WAVE STATIONS OF THE WORLD

(N.B.—'l‘m;:es of Transmission given in paientbeses are appmximaté only and represent G.M.T.)

B .Call B Tuning . Call Taning
Meh-u.} ko/s. Sign. Station, Positions. Motrea.! ke/s. Sign. Station. Positions,
62.56 | 4,795 | VEO9BY T,ondon, Ont. (Canada). (Sun. 06.00) ... |.ccoeeererenn.. || 31.48 [ 9,530 | W2XAF | Schenectady, N.Y. (U.S.A.). (Relays WGY)
58.31 5,145 | OK1MPT | Prague (Czechoslovakia). (Z'ues. and Friy {ovvviniiinnnes 31.38 | 9,560 | DJA Zeesen (Germany). (Daily 11.45-14.45) ...
19.30 31.35 9,570 { W1XAZ East Springfield, Mass. (U.S.A.). (Relays
50.26 5,970 | IV Vatican State, Rome. (DaLlu 19.00) WBZ)
50.0 6,000 | RW59 Moscow. (Rel(ms No. 1 Stn. 31.29 | . 9,585 | GSC Empire Broadcastmg
50.0 6,000 BARZ2S Barcelona, Radio Club (Spain). (bul 20.00) 31.28 | 9,590 | W3XAU Philadelphia, Pa. (U.S.A.). (Rctaus W(‘AU)
49.83 | 6,020 | DJC Zeesen (Germany). (Dmly 18.00 and 61 00) 31.28 | 9,590 | VK2ME Sydney (Australia). (Sundays) .
49.67 | 6,040 | WI1XAL- Boston, Mass. (U.S.A .. 31.27 1 9,595 | HBL Radio Nations, Prangins (bwnuerland)
49.67 6,040 | W4XB “Miami Beach, Flonda. (U. S.A0 (Sat. 22,00-22.45)
49.58 | 6,050 | GSA Empire Broadcasting 31.25 | 9,593 | CT1AA Lisbon (Portugal). (7Twes. and Fri. 22,.00- {...............
495 6,060 | W3XAU Philadelphia, Pa. (U. sS4 B (erm/s nwe 4U) 00.00
49.5 6,060 | VQTLO Nairobi (Kenya Colony). (Dauly 14.30).. 31.0 9,675 | TI4ANRH | Heredia (Costa Rica). (Daily 22.60 and |...............
49.5 6,060 | WSXAL Mason, Ohio (17.8.A.). (Relays ' 1.1}y ... 02.00)
49.43 | 6,069 | V9GS Vancouver, B.C.-(Canada) 30.0 [10,000 EAQ Aranjuez (Spain). (Daily 22.30, Sat. 18.00)
49.34 [ 6,080 | WIXAA Chicago, INl. (U.S,A.). (Relays W Iv) 28.98 1 10,350 Buenos Aires (Argentina). (Dmly 20.00)
49.2 6,085 | VE9GW Bowmanvxlle Ont. (Canada). (Daily 2. l)()) 26.83 {11,180 '1‘3AQ Funchal (Madeu-a.). (Zues. and Thurs.
49.18 6,100 | W3XAL Bound Brook N.Y. (Relays WJ/» . 10.30-12.30) .
49.18| 6,100 | W9XF Downers Grove, 1L (U.S:A.) - . 25.63 | 11,705 | FYA Pontoise (Bra.nce). (Colonial Sin. E-W, |....cc.........
49.1 6,110 | VUC Calcutta, Indla. (Dullu 13.00) . daily 20.30)
49.02 | 6,120 | W2XE Wayne, N.J. (U.8.A.). (Relays W ARC).. 25.8 111,720 | VEQJR Winnipeg (Capada). (Dadu 14.30)
49.0 4,122 | ZT3 “Johannesburg (S. Africa). (W eekdays 09. 00) 25.57 [ 11,736 | PHI Eindhoven (Holland) .
‘ 14.00 [Sat. 14.30] and 17.00, Sun. 13.00 25.53 [ 11,750 | GSD Empire Broadcasting
and 16.30. 25.5 {11,760 | DJD Zeesen (Germany) (D(ulu 01.00-04. 00)
48.86 | 6,140 [ WSXK East_ Pittsburg, Pa. (U.S.A.).  (Relays {...cooenvnnnn. 25.45 | 11,790 | WI1XAL Boston, Mass. (U.S.A.)
- KDK A4 21.19-06. 25.4 |11,810 RO Prato Smel‘&ldo Rome. (16.15-23.30) .
48.0 6,250 | CN8MC Casablanca (Momcco) (Relays I;abat) 25.36 | 11,830 | W2X R Wayne, N.J. (U.S.A ). (Relays W ABC)...
4797 | 6,250 | HIBABF | Bogota: (Colombia). - (Daily 15.00) - 25.36 111,830 | WIXAA Chicago, Ill. (U.8.A.). (Relays WCFL) ...
47.0 6,382 { HC1DR Quito, Ecuador. (Daily 01.00) 25.28 | 11,865 | GSE Kinpire Broadcasting
46.69 | 6,425 | W3XI1, Bound Brook, N.J. (U.8.A.). (R('lays W.IJ) 25,27 (11,870 | WBXK Xast Pittsburg, Pa. (U.S.A.).  (Relays
45.38 | 6,610 | RW172 Moscow. (Relays-Stalin Stn.) KDK 4 21.19-03.00)
45.0 6,667 | FM8KR | Constantine (Algeria). . (Mon, and Fri. 25.20 | 11,905 | FYA Pontoise (I'rance). (C'oéomal Stn. N-S)
. 22. C 25.0 [12,000 | RNE Moscow. (Relays No. 2 Stn.) .
45.0 6,667 | TGW Guatewmala City (Central America). (Daily |.............. 23.38 (12,830 | CNR Rabat (Morocco). (Sun. 12,30)
03.00 19.84 | 15,120 | HVJ Vatican State, Rome. (Daily 10. 00)
43.75 | © 6,860 — Radio Vitus, Paris: (Daily 20.30) s 19.81 115,140 | GSF Wmpire Broadcasting
43.0 6,970 | EARI10 | Madrid. (ZTues. and Sat. 22.30) .. 19.73 [ 15,200 | DJB Zeesen (Germany). (D«nlu 05 35 and 11, h)
92 | 6,990 | LCL Jeloy (Norway). (Relays Oslo) ... 18.72 {15 210 | W8XK Kast Pittsburg, Pa. (U.S.A.). (Relays
41.7 7,195 | VS1AB Singapore (Mala.y States). (Sun. and KDK 4 15.00-21.18)
Wed. 15.3 . 19.68 [ 15,244 | 'YA Pontoise (France). (Colonial Stn. E-W3..
40.3 7,443 | HBC ‘Radio Namons, Prangms (Switzerland) [.............. 19.64 | 15,270 | W2XE Wayne, N.J. (U.S8.A.). (Relays WABC)
(Sun. 22.00-22.45) 19.57 (15,330 | W2XAD | South Schenectady, N.Y. (U.S.A.).” (Daily
38.47 | 17,797 | HBP Radio Nations, Pranglns (Switzerland). [..cooeeeeviennt 20.00)
(Sat. 22.30-23.1 16.89 {17,760 | DJE Zeesen (Germany) ... e e
37.33 | 8,936 NR Rabat (Morocco). (Sun. 20.00) . 16.88 | 17,770 | PHIL Eindhoven (Holland)
37.04 ,110 | HCJB Quito (Ecuador) ... - 16.87 [ 17,780 | W3XAL Bound Brook, N.J. (Relays WJZ)
33.50 | 8,955 | TGX Guatemala City (S. Amen(,a.) » 16.87 | 17,780 | W9XAA Chicago, Ill. (U.S.A.). (Relays lVCFL)
31.68| 9,500 | PRBA Rio de Janeiro (Brazil). . (Daily 27 .30) .. 18.87 | 17,780 [ WOXF Downers Grove, 111. (U.S.A. )
8166 | 9,510 | VK3ME Melbourne (Australia). (Wed. and Sat. 16.86 | 17,790 | GSG Empire Broadcasting
10.00) : 3.97 | 21,470 | GSH Empire Broa.dcast,mg’
81.54 | 9,510 | GSB Empire Broadcasting 13.92 | 21,540 | WSXK Kast Pittsburg. (12.00-19.00)
3151 { 9,520 | OXY Skamlebaek (Denmark). (Relays Copen- | 12.30 | 24,380 | VEIGW Bowmanville, Ont. (Canada) cee
hagen) o

Che Diarp of an Ordinary Listener

HE reciprocal concert of German
music from Radio Paris on Thurs-
day, June 14th, proved as good as, if

not better than the previous Berlin concert
of French music. The National orchestra
under the able conductorship of Hermann
Abendroth were really splendid, and the
singing of Margarete Klose was of that dis-
tinctive quality to be expected from a lead-
ing soprano of the Berlin State Opera. The
programme. included the Overture to the
“Flying Dutchman,”” the Prelude to
‘“ Parsifal,” an extract from ‘' Rhinegold "’
and a Beethoven Symphony, while more
modern music was represented by Richard
Strauss’ Symphonica Domestica and Reger’s
‘“ An die Hoffnung '’ (rather a dismal type
of ‘“Hope ’* to my mind, but nevertheless,
very interesting music),

On Friday I enjoyed the excellent pro-
gramme of Russian Music from Poste
Parisien by the Station orchestra conducted
by Mathieu which mainly consisted of works
of Rimsky-Korsakov, Borodin and Mussorg-
sky, and, later in the evening, a varied
selection of light music arranged by the
LB.C. in which many old favourites figured:

On the next evening I turned tc Luxem-
bourg for the Musical Medley by the Station
orchestra and soloists which, as was only to
be expected in a concert conducted by Henri
Pensis, was decidedly good.

On Saturday I heard the end of a per-
formance from Frankfurt of ‘* The Geisha '’ ;
my - lamentable ignorance of the German
language did not enable me to judge of the
merits of the translation of the well-known
English words, but certainly the singing of
them was entirely satisfactory.

The most attractive Sunday programme
I thought, was the concert of English and
American music by the Kalundborg Station
orchestra in which America was represented
by Coleridge-Taylor, with selections from
‘“ Hiawatha,”” and England by Vaughan
Williams’ “° Wasps "’ overture.

Early last week I listened for a while to
the Carillon recital relayed by Huizen.

Lt.-Col,

signa's during recent ultra-short wave

diraction finding tests carried out by the

Golders Green and Hendon Radio Scientific
Society.

Ashley Scariett tuning in g-metre

I think, however, that bells never come
through réally well by radio, which seems to
pick up too readily some of the undesired
overtones.

Radio Paris transmitted a good concert
from the Opéra, beginning with Ravel’s
“ D'Heure Espagnole.”” 1 must admit,
with shame, that much of Ravel’s music is
beyond my musical comprehension.  His

-orchestral colouring is so vivid that I ** can’t

see the wood for the trees.’”’

Strasbourg gave us a concert of French
music from the Casino, Vichy, which I found
easiest to pick up as relayed from Monte
Ceneri ; even then the concluding number—
Schmitt’s Psalm 47 for choir, organ, orches-
tra and soprano solo—was somewhat marred
by the intrusion of neighbouring jazz.

CALIBAN.

BOOKS RECEIVED

Television Theory and Practice, by J. H.
Reyner, B.Sc., AC.G.I.,, AM.I.E.E., M.Inst.
R.E. An exposition of the fundamentals of
television together with practical data con-
cerning certain systems. Pp. 196 + x., with
100 diagrams and illustrations. Published by
Chapman and Hall, Ltd., 11, Henrietta Street,
London, W.C.2. Price 12s. 6d. net.

Theory of Radio Communication. Post
Office Engineering Department Technical In-
structions.  Technical instructions prepared
primarily for use in connection with Work-
men’s Correspondence Classes. Pp. 79 with
173 diagrams. Published by H.M. Stationery
Office, Adastral House, Kingsway, London,
W.C.2. Price 7s. net.

Modern Acoustics, by A. H. Davis, D.Sc.
An account of modern developments in acous-
tics due principally to the development of elec-
trical apparatus and methods. Pp. 345 + xi.,
with 102 diagrams. Published by G. Bell and
Sons, Ltd., York House, Portugal Street, Lon-
don, W.C.2. Price 26s. net.
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German Wireless

A Note on Recent Developments

By J. H. OWEN HARRIES

S the result of rvecent personal investigation of recerver

design in Germany, the author of this article reaches the

conclusion that technique in that country has much in common

with current British practice, though recervers in general would
appear 1o be less ambitious

IRELESS receivers produced by

German firms of standing, such

as Telefunken, Lorenz, and

others, are designed in accord-
ince with the latest principle, but both
valves and circuit arrangements differ in
Jetail from British practice. For example,
different types of hexode valve are largely
used for frequency changing and for am-
plification in conjunction with A.V.C.
Whereas in America the gramophone as
an adjunct to radio has almost died out,
possibly because the Americans have no
time to put on or take off records, many
of the German receivers now incorporate
gramophone attachments.  Incidentally,
it may be remembered that in England
the demise of the gramophone was frecly
prophesied when broadcasting arrived ;

but notwithstanding thc prophets the
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Fig. 1.— German ¢ fading hexode '’ A.V.C.
circuit. Both the first (control) and the
third grids are biased from the A.V.C. voltage
developed across the diode load resistance Rz.

gramophone industry actually bencfited.
In America, however, the prophecy
appears to have been fulfilled.

German technique seems to be more
closely akin to British than to American
practice. There is no tendency towarcs
over-compact arrangements, or to over-
cheapening of receivers.

Several different types of hexode valv.
are to be found, and similarly, there is a
good deal of diversity in the circuits in
which they are employed. In the *‘ fad-

ing hexode ' circuit shown in Fig. 1, con-
trol of amplification is obtained through
a very wide range by applying the con-
trolling voltage to both the inner (con-
trol) grid and to the third grid. Negative
A.V.C. voltages applied to the third grid
cut off the anode current and deflect it to
the second and screening grid. Also the
first grid is of the variable-mu type, and
the negative control voltage, also applied
to this grid, further reduces magnification.
The combination of these effects and the
reduction of the screened voltage (due to
the increased drop across the series feed
resistance RI as the screen current is in-
creased) reduces magnification with a very
much smaller negative A.V.C. voltage
than iz the case with the methods com-
monly used in Great Britain and America.

The hexode is also used in Germany in
much the same way as the pentagrid as a
converter in superheterodynes; indeed,
thesc valves are generally very popular on
the Continent.

In another variation of the ‘‘fading
hexode ™ circuit, the A.V.C. voltage is
applied to the first grid, the third grid
being used as the control electrode This
system, shown in Fig. 2, avoids cross-
modulation difficulties, which are some-
times encountered with ordinary variable-
mu valves.

Broadcast Propaganda

The present German Government is
obviously anxious to make broadcast re-
ceivers available to practically the entire
population of the country, and realises
that to attain its objects very cheap re-
ccivers must be available. Reproduction
of good quality is needed, but long-
range reception 1s not required. A short-
range set capable of giving fair volume
and clear reception from one or two
stations enables the listener to get good
entertainment and to hear the Govern-
ment messages.

The Heinrich Hertz Institaute in Berlin,

-a research organisation which is largely

backed by the Government, was given the
task of developing designs for simple and
cheap local-station sets.  These designs
are supplied to selected wireless manufac-
turing firms, who then make and sell the
receivers at controlled prices. There are
a large number of firms engaged in this
work, and already hundreds of thousands

ot the little sets have been sold at a price
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There is now a battery model of the Nazi
“People’s Set '’ : this photograph was taken
at the official *launching '’ ceremony.

of about £6 each for mains models, the
cost of the battery version being about £1
less.

The mains receiver comprises a conven-
tional detector valve with reaction,
coupled by an L.F. transformer to the
output valve. The usual wave-change
switching is employed, and the loud
speaker is of the balanced-armature type.
Indeed, the circuit isentirely conventional,
except that H.T. is supplied through a
half-wave rectifier in the case of the A.C."
model.  Quality of reproduction is as
good as can be expected of any balanced-
armature speaker, and ample volume is
obtained for all normal purpeses from the
local station.

> 4-H.T.

i

i > TO SOURCE OF
= "AV.C. VOLTAGE

Fig. 2.-—In another “fading hexode '’ circuit
the A.V.C. voltage is applied to the first grid
and the signal input to the third.

An intermediate stage of L.F. ampli-
fication 1s provided in the battery model,
which is otherwise similar.  Filament
supply may be obtained from either an
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German Wireless—

accumulator or from primary batteries.
The special dry L.T. battery unit used
with these sets is interesting ; it gives an
initial voltage of 3 volts, a resistance, with
tappings connected to plug-sockets, being
mounted in the battery case in order that
the voltage actually applied to the valves
may be adjusted to the rated value of
2 volts.  As the battery runs down, the
plug is progressively transferred to sockets
corresponding to lower values of series
resistance.

The obvious disadvantage of this
scheme is that the valves are quickly
ruined if the plug be inserted in the wrong
socket ; further, with such a rough voltage
adjustment it is not possible to obtain the
full output of the battery.

The supply of valve filaments which
need a constant voltage from a primary
battery which inevitably gives a varying

» +H.T.

LOUD SPEAKER

P —H.T.

Fig. 3.—The battery economy device em-
ployed in the Government - sponsored
“People’s Receiver.”’

voltage is always an awkward problem.
The better schéme is, of course, to use an
accumulator, but where charging facilities

are not available a more expensive but

very satisfactory solution has been found
in Germany ; a similar arrangement is in
use in the U.S.A. Current is derived
from a new type of air-depolarised L.T.
primary battery of the ““wet’ type,
which is replaced entirely after some
months use.. Voltage is substantially con-
stant during the life of the battery, and
damage to valves and fluctuating strength
of reception are avoided entirely.

Judged by the standard of the more
expensive British sets, the German battery
receiver does not give a very great power
output. Class ““ B” or Q.P.P. output
systems are not used, but instead auto-
matic bias for the power valve is derived
through a metal rectifier, as shown in
Fig. 3. In the absence of - signals, the
grid is over-biased to such an extent that
only about 2 milliamps of anode current
flows. On the reception of a signal, the
rectifier produces a positive voltage, which
partly counteracts the negative grid bias,
and anode current then rises to about
6 milliamps.

Wireless
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the Editor

The Editor does not hold himself responsible for the opinions of his correspondents

‘“ What is a Radio Engineer ?°’

HAVE read with interest the letter under
the title ** What is a Radio Engineer? ”’
in your current issue.

It would appear that the definition of a
““radio engineer’’ is at present an elastic
term, and I feel it may be a trifle unwise to
confuse the issue by referring to the sug-
gested shortcomings of the Institution of
Electrical Engineers.

The Institution by its very nature includes
all kinds and conditions of men who are
occupied in the many diverse branches of
what is generically known as electrical en-
gineering.

It must be realised that the Institution of
Electrical Engineers is the oldest and most
respected body meeting the requirements of
the electrical profession in the world, and
it must not be forgotten that the I.LE.E. in
its original form was the Society of Tele-
graph Engineers. As such it includes tele-
graph, telephone, illuminating, designing,
constructional, railway, and last, but by no
means least, wireless engineers; and, in ad-
dition, a whole host of physicists whose work
lies in electrical laboratories, works, and
in schemes scattered throughout the world.

Membership in the technical sections im-
plies a general knowledge of the fundamental
principles of electrical technology, after
which a man naturally branches out into his
own particular or peculiar speciality.

I feel that your correspondent is in error
in stating that the Institution of Electrical
Engineers would not be prepared to permit
its members to support any purely wireless
institution which might be formed.

I, of course, am not in the confidence of
the I.LE.E.; but I know that some of the
founder members and most of the senior
members of the Institute of Wireless Tech-
nology are corporate members of the Insti-
tution of Electrical Engineers, and to the
best of my knowledge the I.LE.E. have in no
way penalised them.

The Institute of Wireless Technology

Rear view of the battery-fed ‘ Volksemp-

finger,”” which is stated to operate 3 hours

daily for 250 days without renewal of L.T.
batteries,

holds periodical examinations in order, if
possible, to determine what is a radio en-
gineer ; and your correspondent will realise
that even this branch of applied physics is
broken up into many specialised sub-
sections. We have been in existence for
nearly ten years, and shall always be glad
to hear from genuine aspirants in the field of
technical radio engineering.
HARRIE J. KING
Hon. Sec., The Institute of Wireless
Technology.

Magnetic Screening of Gramophone
Motors

N connection with Mr. Gilbert Packman'’s
letter in your issue of May 25th, it may
be of general interest to your readers to be
reminded of the superior properties of nickel
tron alloys as screening materials. Extra-
ordinary results can be obtained by the use
of relatively small quantities of ‘* Mumetal,’’
and in one recent test a sheet of this material
only o.orin. thick reduced the 1,000-cycle
pick-up by 30 db. more than that obtained
with o.25in. of cast-iron.

““Mumetal *’ in the form of welded boxes
or pressed shrouds is utilised to a consider-
able extent for shielding input, intervalve
and output transformers, and is invaluable
for screening in high-gain amplifiers. A
40 db. reduction in 30-cycle hum due to
direct pick-up by a transformer can very
easily be achieved.

Where interference is not intense, or the
equipment to be shielded is of fair dimen-
sions, it is customary to use ‘‘ Radiometal.”’
This is a cheaper nickel iron alloy than
‘““Mumetal *’ with somewhat less striking
screening properties, but it is many times
more effective than ordinary sheet iron.

Both these alloys can be obtained in the
usual thicknesses, but where extremely thin
sheets are required it is the practice to em-
ploy them backed with plywood, and a com-
mercial product of this type, known as
““ Telcon-Plymax,’” is available.

London, S E.7. GEO. A, V. SOWTER.

Transients

IN view of the interest which is being

excited at the moment by the question
of the importance of the phases of the
vartious components in sound transients, the
following brief summary of some work by
Chapin and Firestone, on ** The Influence of
Phase on Tone Quality ' (Journal of the
Acoustical Society of America, Vol. V, No.
3) may be of interest. [ quote frodl their
paper, p. 175.

In the first experiment an observer was
given the 108-cycle note at a pressure level
of 104 db. Having noted its loudness and
quality he was asked to introduce eneugh
of one of the harmonics, say the second, so

.that its presence could be detected in the

combined tone. He was then required to
change the phase of the harmonic and report
any changes in the quality and loudness of
the combination. If he wished he was
permitted to change the sound pressure of
the harmonic and try the effect of the phase
shift again. Out of about a dozen observers
who made this attempt not one failed to
report a change both in loudness and in
quality with phase shift, whenever the har-
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monic had a certain pressure level.  The
universal report also was that the minimum
ioudness condition was obtained with a defi-
nite setting of the phase shifter, and that a
different but still definite position of the
phasc shifter produced a maximum loudness
of ithe combined tone. The observers also
reparted a change in the quality with change
in phase, the minimum loudness condition
being characterised by smoothness, whereas
the maximum loudness condition was
characterised by a rough or dissonant cle-
ment which somewhat resembled the chirp
of a cricket. Similar though less
marked results were obtained with the com-
binations of the fundamental with the
third, fourth and fifth harmonics.

They explain these results in terms of the
non-lincar properties of the ecar, and develop
a simple theory which seems to be in quan-
titative agreement with their measurements,
and they finally conclude that * The data
of this experiment indicate that there is a
perceptible change in the loudness and
gquality of two harmonic tones of low {re-
gquency and high sensation level when the
phase rclation of the tones is changed. With
proper relation of the two harmonic tones
it is possible to combine them in such phase
relation that the loudness of the combina-
tion is less than that of the lower frequency
component alone.  The phase settings ot
the low-frequency paired harmonics in the

Wireless -
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minimum loudness condition are found to
be in agreement with the assumption that
the subjective harmonics are related as
cosine functions without epoch angles.”
The authors add that further measurements
along these lines are in progress.

‘A CONSTANT READER OF

‘THE WIRELESS WORLD." "’
Cambridge.

High Definition Television
all those responsible for broadcasting

i
I were 1o curtail the medium- and long-
wave transmissions and erect a chain of
ultra-short wave transmitters there would be
an outcry.  Yet this is the trend of high
definition television.  Long-distance looking-
in will have an even greater appeal than
long-distance listening. By all means use
the 6-metre transmissions for a purely local
service of <high definition, but at the same
time we must have transmissions on the
medium and long wavcelength.  Why is it
that the B.B.C. have not crected a single-
sideband modulated 6o-line television trans-
mitter? Do the B.B.C. intend to test the
method of direct radiation on 1,000 mctres
of high-definition television as suggested by
G. W. Walton? No; the B.B.C. are going
to provide us with only ultra-short wave
transmission. H. RICHARDSON.
Buxton, Derbyshire.

In Next Week’s Issue :—

The Universal Single-Span Receiver

A Receiver for A.C.or D.C.
Mains Without Waveband
Switching or Ganging

f] A\HE single-span principle of tuning
has so far only been applied to A.C.
and battery receivers, but a model

designed for operation from either A.C. or

D.C. mains at will is to be described next

week. The new Universal type valves are

employed, and are arranged as a heptode
frequency-changer followed by a triode
buffer valve providing variable selectivity.

Two I.F. stages with variable-mu H.F.

pentodes are incorporated, and a duo-

diode-triode feeds the output pentode with
resistance-coupling and provides delayed
automatic volume control.

The aerial system is substantially aperi-
odic, and all tuning is carried out by means
of the oscillator variable condenser, thus
eliminating all ganging. This is made
possible by the use of a high intermediate
frequency, actually 1,600 kc/s.

The sensitivity is adequate for all normal
reception with an outdoor aerial, and the
selectivity is sufficiently high to give inter-
ference-free reception of the worth-while
Continental transmissions. The inclusion
of variable selectivity, moreover, enables
it to be varied to suit the requirements of
any particular station, and so permits the
highest quality of reproduction to be ob-
tained under all circumstances.

The power output is adequate for most
domestic purposes, and is under complete

control by the manual volume control,
which is operative on both radio and
gramophone. The quality of reproduction
reaches a very high standard, and mains
hum proved negligible in all the tests.

LIST OF PARTS

1 Variable condenser, 0.00016 mfd.
1 Dial, Slow-motion type

Polar Micro-drive semi-circular

Bulgin Type ""H "

Bulgin H.F.3

Eddystone $00
Colvern

Polar Type “E

% Bulbs, 0.06 amp.
1 H.F. choke
(Kinva, Wearite)
4 Microdensers, 100 mmfds.
1 Compression condenser, 100 mmfds.
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Electrolytic condenser, 4 mfds, Peak Type “W?»
Electrolytic condensers, 8 mids. Peak Type “ W
Electrolytic condenser, >0 mlids. 15 volts

Peak Type D.54
Electrolytic condenser, 50 mfds. 25 volts

Peak Type D.52
Peak Type ‘“‘M
Peak Type “M
Peak Type “M "
Peak Type “M
Peak Type “M”
Peak Type “M
Peak Type “M >

-

-

Fixed condensers, (.1 mfd.
Fixed condensers, (.01 infd.
Fixed condenser, 0.005 mfd.
Fixed condensers, 0.002 mfd.
Fixed condensers, 0.001 mfd.
Fixed condenser, 0.0005 infd.
Fixed condensers, 0.0001 mfd.
Fixed condenser, 0.0001 mfd.

Graham-Farish Bakelite Case Tyge
Fixed condenser, 0.0002 mfd.

Graham-Farish Bakelite Case Type
chabiticr, Graham-Farish, T.C.C., T.M.C.Hydra, Telsen)
1 Rasistance, 80 ohms Watmel Hy-watt

- AN - W

-

1 Resistance, 1€5 ohms Watmel Hy-watt
2 Resistances, 250 ohms Watmel Hy-watt
1 Resistance, 2 000 chms Watmel Hy-watt
3 Resistances, 10,000 ohms Watmel Hy-watt
1 Resistance, 70.000 ohms Watmel Hy-watt
3 Resistances, 50,000 ochms Watmel Hy-watt
3 Resistances, 1(0.000 ohms Seradex
1 Resistance, 250.600 ohmys Seradex
1 Resistance, 1 megohm Seradex
2 Resistances, 2 megobms . Seradex

(Duhiiier, Erte, Ferranti, Graham-Farish, Claude Lyons,
Seradex)

300 ohmis, plus 250 ohms, tapped

Watmel P25

Claude Lyons F.W.25

Wearite H.T.11
Buigin L.F.15
Sound Sales, Varley,

1 Mains resistance,
every 50 ahms
1 Resistor, 25 ohms
1 L.F. choke
1 L.F. choke, 32 hentys
(Bulgin, Davenset, Ferranti,
Wearite)
1 Tapered volume control potentiometer, 250,000 ohms
Claude Lyons Type 250 M.T
(Ferranti, Magnum, Rothermel)
2 Valve hotders, 5-pin
Clix Ch ing St d Type
6 Valve helders, 7-pin Clix Chassis Mounting Type
1 Rotary Q.M.B. D.P.D.T. Switch Claude Lyons 2163
1 Rotary Q.M.B. D.P.S.T. Switch Claude Lyons 2161

1 Reaction condenser, slow-motion, 0.0002 mfd.
Potar Type QJ

(Eddystone)
4 Coif screens, 3% x 2%in. diam.
. Mains Power Radio Type CS1
1 Coil screen, 4 x 37in. diam. Colvern
Materials for Coils:
12in. Paxolin tube, tin. diam. Wright & Weaire
2lin. Paxolin tube, 3in, diam. Wright & Weaire
Quantity No. 32, 36 and 38 D.S.C. wire,
or 1 Set of Goils.
4 Knobs
1 5-pin Plug
(British Radio Gramophone Co.)

Buigin K6
Bulgin P.3

All the apparatus in the new
receiver is assembled on a
single chassis.

1 Baseboard twin fuseholder with 1 amp. fuses
Bulgin F.11
(Belling-Lee)
4 Ebonite s'wouded terminails, A, E, Pick-up (2)
Belling-Lee Type B
5 Valve cap copnectors, thimble type Clix
2 Lengths screened sieeving Harbros
4 ozs. No. 20 tinned copper wire, 8 Jengths Systoflex,
wood. flex. ete.
Piymax baseboard, 12 x 15 X Jin.
Screws :—
44 2in, No. 4 R/hd.; 18 jin. No. 4 R/hd.
3 din. No. 6B.A., with metal threads and nuts
and washers.
Loudspeaker, with transformer to give primary imped-
ance of .40 ohms Rola F7-PM29
Valves:—Mazda, 1 HL.1320, 1 HL.DD.1320, 2 VP.13821,
1 Pen.3520, 1 U.4020; Micromesh, 1 15.D.1.

Peto-Scott
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One of Bach’s best.

A New Idea

A.S my readers well know, I am no
musical highbrow.

Therefore, when paying a visit the other
afternoon to the home of a well-known
musical virtuoso, now alas! afflicted with
partial deafness, I was fully prepared to
be pained by the strains of chamber music
as I turned into his street, for, as I must
explain, owing to his unfortunate afflic-
tion he always has to listen with the
volume control full on.

* My horror can be imagined, then, as I

hove within earshot of his house, when
my eardrums were nearly split by the
raucous rhythm of red-hot jazz. Wonder-
ing whether he had become bereft of his
senses as a result of a recent visit to
America, 1 hastened to his domicile and
found him sitting in front of his loud-
speaker.

He instantly motioned me to be silent,
and so I remained until the last sound of

the uproar had died away. He then
astonished me by remarking: ‘‘ One of
Bach’s best, don’t you think? But, of

course, I forgot, you do not appreciate
chamber music.”” Naturally, I enquired
if he felt unwell and thought it best to
try to humour him, having heard that
this is the proper procedure in cases of
this kind. I was about to make a tactful
withdrawal when I suddenly observed the
receiver—a new one of American make.

- Explanations followed, and I learned
that it was a Custom-built instrument
which he had brought back from America
where he had been specially ‘“ fitted "’ for
it. It appears that partial deafness
usually takes the form of uneven sensi-
tivity of the ear to various parts of the
musical spectrum, and the latest practice
“over there’’ is to plot a curve of a
patient’s hearing, and from this to design
a receiver fitted ‘with suitable filter circuits
which will accentuate the troughs and sub-
due the peaks’in the curve. - It appears
that no two deaf people have similar
curves, and so separate instruments have
to be ‘‘made-to-measure’’ for each
patient. At any rate, the net result of
this tone-correcting business is to make
ordinary music sound like a Kilkenny
cats’ chorus so far as persons of normal
hearing are concerned.

A similar process of curve-taking is con-
ducted in this country for the ‘ made-to-
measure’’ type of deaf-aid, but it has

apparently remained for the Americans to
apply the idea to a wireless receiver.
There is, however, only one snag as far
as I can see. Although the set I saw was
fitted with a switch enabling the special
tone-adjusting circuits to be cut out and
everything restored to normal when other
people desired to use it, what happens
when the family of a partially deaf per-
son desires to listen at the same time as
himself?

Noise Consumption Device

IT has so far been my fate to live out my
little life unhonoured and unhung, as
the poet puts it, but as the result of a
simple invention which I have just per-
fected I trust that my name will be writ
large in the halls of fame.

There must, I suppose, be tens of thou-
sands of people who have gone to an early
grave through the efforts of their progeny
to emulate Paderewski ; the mere sound of
the ‘ Turkish Patrol ’ is sufficient to send
the average paterfamilias completely ber-
serk. Human endurance has its limita-
tions, however, and recently it was
reached in my case, resulting in the com-
plete disembowelment of the old family
silk-fronted monstrosity and the instal-
ment of one of the ‘ Neo-Bechstein ’’ type
of electrical pianos as recently described
in The Wireless World, with the important
modification that the output was led not
to amplifier and loud speaker but to two
pairs of headphones for pupil and maestro.

Consuming their own noise.

Those who possess a neighbour with a
musically inclined child could do worse
than present it with a piano of this type.

Wave Cancelling

THE impetus which the introduction of
broadcasting has given to scientific
invention of all kinds is truly marvellous,
but all too frequently inventors forget to
acknowledge the source of their inspira-
tion. I am pleased to record that this is
not so in the case of the latest brain-wave
from America. The inventor even goes so
far as to admit that it was by the study of
technical articles in the various radio
periodicals that he learned all about ether
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waves and so was indirectly led to the con-
ception of his great idea to which, in the
fullness of time, he has now given birth.

The invention is so staggering in its
utter simplicity that I cannot imagine why
I, or even one of you, did not think of it
before.  As we all know, ether waves,
like those in air, are pressure waves; but
for ease of explanation it will be con-
venient to consider them as surface waves
such as we get at the seaside and to illus-
trate them in our mind’s eye by the fami-
liar sine-wave wiggle.

Now, as we are all aware, heat and light
waves are merely short ether waves, and
our hero proposes to nullify the effects of
the heat of the New York summer by pro-
ducing heat waves which are exactly 180
deoreps out of phase with those coming
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A beam of darkness.

from the sun. To put it more simply, he

“proposes to produce waves which will fit

in nicely with the peaks and troughs of the
sun’s efforts and so cancel them out.

His proposals in the case of light waves
are similar, and he has already produced
a pocket “‘ torch ”” which, when switched
on in broad daylight, will produce a beam
of darkness just as an ordinary torch pro-
duces a beam of light when switched on at
night. The applications of this invention
are bewildering in their number. He pro-
poses, for instance, that a city should pro-
tect itself from daylight raids by hostile
aircraft by the simple expedient of erect-
ing powerful floodlights (or flood dark-
nesses) and so wrap itself in sepul-
chral gloom, thus securing the same
natural protection that is enjoyed by
Manchester.

There is, however a very important and
beneficial side of the whole business
which, so far as I can see, the inventor
has overlooked. Surely if these wonders
can be performed in the case of the short
waves of light and heat, they can also be
accomplished in the case of ordinary wire-
less waves. Thus, if the government of
one country doesn’t like the broadcast
propaganda of another, it will merely have
to build a powerful transmitter and cancel
out the carrier waves of the interfering
station.  This will be far more effective
than jamming, as it will give peace inthe
ether for legitimate transmissions instead
of a hideous jumble of sound.



