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OF ALL TYPES.

; Miniature Valve Voltmeter Type 105X

A simple, inexpensive, accurate Valve Voltmeter, completely self-contained, operating from a 3-vo't torch battery
fitted within its case.

A highly sensitive microammeter is used 'in conjunction with a diode rectifier, the diode making the circuit
substantially independent of -valve characteristics, and permitting valve replacement without disturbing
the calibration.

The battery voltage is kept constant by means of a rheostat and.a voltage range selector switch is provided.

O¢ robust construction, this instrument is ideal for general test purposes on Radio, Audio or Power
frequencies in the Laboratory, Test Room o1 Workshop, wherever voltage, ‘measurement with negligible
current consumption is essential.

SPECIFICATION :
VOLTAGE RANGES 5 i INPUT IMPEDANCE
Three Ranges= 0/5v, 0/25v and 0AI00v. P!OOV.:Rangg, }mmegohm. 25v.Ranze, 1 megohm.
5v. ‘Range, 50;000 ohms.
FREQUENCY RANGE INPUT CAPACITANCE. 15 puuF.
20 cycles/p.s. to 10 megacycles/p.s. DIMENSIONS. 7}” X 53" X 4%.°
ACCURACY NETT WEIGHT. 41lbs. 120z.

5v. Range 4= 3%, 25v.and 100v. Range 4- 2%. | FINISH. Grey Enamel.

‘PRICE—£12-2 - 0. ’

vAcorn Triode H.F. Valve Voltmeter
Type 106X

An instrument for precision measurement of low voltages at very
‘high {requencies.

The Acorn Valve Voltmeter ‘s of the Anode Bend type. The valve,
aG.E.C. acorn pentode connected as a triode and the by-pass condensers,
are built into a brass head piece, which is-on the end of a self-supporting
flexible metal tube, so that the valve can be brought within one or
two inches of the point at which voltage is to be measured. The input
impedance is very high being due only to valve losses. Input capacitance
is approximately 3.5 ppF. It is calibrated in R.M.S. values for sinusoidal
wave form. Since the electrode clearances are very small the electron
transit time is low compared with any frequencies up to 50 mega-
cyclesisec., thus the damping imposed by use of a valve of this type is
very small compared with the conventional type of valve, the im-
pedance of which may go down as low as 10,000 ohms at 50
megacyclesisec.

SPECIFICATION :

VOLTAGE RANGES. Three ranges : 0-lv, 0-3v, and 0-|5v.

FREQUENCY RANGE. .20 cyclesisec. to 50 megacyclesisec.

ACCURACY. 29, of full scale deflection on each range.” "Cali-
bration to 419, at 800 p.p.s.

INPUT IMPEDANCE. Approx. 700,000 ohms at 50 mega-
cyclesisec., due only to valve losses.

INPUT CAPACITANCE. Approx. 3.5 uuF. with head ; 3.0 uuF.
without head.

POWER SUPPLY. 4v. la. Accumulator connected .externally.
90v. H.T. Battery housed in case. (Supplied with contact.)

DIMENSIONS. 14" x 74" x 7" overall, excluding valve head and tube.
NETT WEIGHT. 18} lbs. including H.T. Battery.

FINISH. Grey Enamel.
We shall be pleased to send full details of these instruments and other PRICE——£32 = 9 = 0-

Voltmeters for use up to the highest radio frequencies and also details
of other H.F. measuring apparatus, on receipt of details of your
requirements.

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS, SALFORD, 3. Telephone : BLAckfriars 8888 (3 fines) Telegrams and Cables : *SPARKLESS, MANCHESTER”
PROPRIETORS: THE GENERAL ELECTRIC Co. Ltd., OF ENGLAND

Mention of ** The Wireless World."" when writing o alvertisers, will .ensure prompt mttention,
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EDITORIAL

Weather and Wireless
Forecasting U-S-W Conditions

N VERYONE knows that weather
o s a strictly localised affair,
§ 4 and that, as often as not, the
-7 area affected by a given set of
conditions is extremely limited. The
propagation of wireless signals, on the
other hand, is a matter of com-
paratively enormous distances, covering
areas in which a wide diversity of
weather conditions are likely to exist.
Except in relation to atmospheric
interference due to near-by thunder-
storms, it seems profitless to attempt to
trace any definite connection between
the two phenomena.

But ultra-short-wave signals are an
obvious exception. The range of these
is normally so limited that even at
ranges considerably beyond that usually
obtained it is- quite possible that the
path of the signals may lie in an area
over which more or less similar weather
conditions exist. A study of the re-
lationships between these conditions
and ultra-short-wave propagation would
therefore seem to. be worth while, and,
indeed, some connection has already
been observed by various investigators.

In an article printed elsewhere in this
issue, a contributor traces a distinct
relationship between favourable con-
ditions for long-range 5-metre trans-
mission and the existence of a “ nega-
tive temperature gradient” in the
upper atmosphere. In other words,
successful transmission by means of the
“ extended ground wave ’* may be ex-
pected when the temperature of the air
at a height of some 3,000 ft.is higher
than at ground level. The writer of the
article goes on to describe the meteor-
ological conditions likely to give rise to
this abnormal temperature effect.

Usually matters of propagation are

~congsidered to be of most purely aca-

demic interest, at any rate in the early

COMMENT

stages of an investigation, and one is
often tempted to dismiss the subject,
however interesting it may be in itself,
as something about which nothing can
be done. In the present case, however,
there is the obvious difference that, if
our contributor’s conclusions prove to
be justified, anyone with a nodding
acquaintance with meteorology stands
at least a chance of forecasting the
conditions likely to obtain for ultra-
short-wave working—or television. re-
ception—at ranges beyond those nor-
mally expected.

Curbing Interference
Establishing a Principle

A4 NOTHER session of Parliament
A is closing without any sign of
the anti-interference legislation
that is so urgently needed. Installa-
tion of radiating appliances is mean-
while proceeding unchecked, and, unless
something is done quickly it will be-
come quite impossible to ensure inter-
ference-free reception even to a fair
proportion of broadcast listeners.

We are told that these protracted
delays are due to the difficulty in
reconciling conflicting interests and to
assessing, on a precise guantitative
basis, the nature and amount of
permissible -interference from various
sources. 1The Wircless World has re-
peatedly urged the need for a stop-gap
Rill to establish the general principle
that, to borrow an expression from an
article in this issue, those who know-
ingly cause interference ** place them-
selves outside the community of the
nation.”” The article from which we
have quoted describes anti-interference
methods in Germany; we do not
suggest that the practices of that
country should be applied here, but
the fact that something can be done on
quite simple lines -surely contains a
moral for us.
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NEGATIVE FEED-BACK AND

NE of the greatest difficulties in
the design of high-quality ap-
paratus is the detector circuit.
The difficultigs are. well known.

The detector should be linear and, since
all known rectifiers act as square law de-
tectors on low input amplitudes, a fairly
high input is desirable. An RMS value
of some 4 volts 1s about the best com-
promise between low output from the RT
amplifier and high input to the detector.
The detector output has a DC component
on which is superimposed the desired AF
signal, and if this is applied directly to
an AF amplifier, the bias will vary with
the signal strength. This is the case with
the grid detector, and although, given the

correct signal strength, the correct bias:

can be obtained, the large signal required
for linear detection may overload the
stage on a fully modulated signal. This
circuit, therefore, although capable of
giving good results on the correct input
signal, is a compromise between high level
detection and low input voltage to the
triode.

If a separate diode, with a blocking
condenser C1, and resistance Rx (Fig. 1),
are introduced, the above disadvantages
are avoided. However, non-linear dis-
tortion is now caused by the low AC load
(Rx and Rz in parallel). At all modula-
tion depths above the ratio of AC-to-DC
loads, harmonic distortion is produced.
For a detector load of 0.25 megohm, and
a value for R1 of 2 megohms, this means
distortion on all carriers with greater than
8¢ per cent. modulation. This is a toler-
able performance, but the distortion does

THE DIODE

| i
U Y T is well known that distortion occurs |
j; in the diode detector because the |
{ AC walue of the load vesistance is :
i lower than the DC value. In this E
i article a method of obtaining equality §
" of the values, and so vemoving the dis- |
| tortion, by the application of negative |
i feed-back is described, :
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By J. E. VARRELL

tector.®- This has the additional advantage
of a very high or even negative input resist-
ance, but since an increase in signal
strength results in an increase of rectified
DC component in a positive direction,
it is unsuitable for AVC purposes.

Two detector circuits will be described
which have special applications. The
first is intended as a substitute for the
leaky grid detector. This is still fre-

quently used with an RF amplifier for

____________________________

reproduction is im-

possible. The AVC
voltage mdy. be
obtained {from a

separate diode, and
the IF transformer
primary, in which
case the distortion

0.06001 mid

HT +
350V

30,000 @

is greatly reduced,
but not eliminated.

Various methods
have been infro-

0.2MQ

duced to reduce T
or eliminate distor-

Fig. 2.—Here direct
coupling to the AF
stage is shown, the

2 mids oo 01MQ 20,0000

4 mids T

DC component of the

detector output being

compensated by feed-
back.

J

tion. AVC distortion can be eliminated
by isolating the AVC circuit entirely.'
This, however, entails an additional
valve or valves, and frequently an addi-
tional HT supply.
The effect of the

NE

I
|

low AC load can be
largely offset by
biasing the diode,*
but the value of
bias is critical and
varies with signal
strength, thus either
a compromise must
be made or a
© complex circuit
evolved to give bias
proportion to signal
strength. The dis-
tortion caused by

AHT+

Fig. 1.—This dia-

| 1

l.__

c2
[T R —

gram shows the usual

arrangement of a

diode detector and
AF stage.

+

exist, and harmonic generation is the most
unpleasant type of distortion. - If an AVC
circuit, R3, Cz is introduced in shunt
with the diode load, the value of R3 may
be as low as 0.5 MQ, in which case good

the shunt circuit C1 R1 may be eliminated
by wusing the negative feed-back de-

L The Wireless World, June 12th, 1936.
2 The Wireless World, March oth, 1939.

local-station reception, and in the USW
receiver for television sound, both of which
are usually fitted with reaction. The dis-
advantage of the DC component being
applied to the grid remains if a leaky grid
detector is used.

What is required is'a DC voltage equal
to this DC component, that can be utilised
to cancel it. Feed-back provides the
solution to many of the problems in radio
to-day, and will solve this one. Cathode
feed-back reduces the amplification of a
stage by producing a voltage across the
cathode resistor proportional to the
applied grid volts. The effective voltage
existing -between grid and cathode is
thereby reduced, resulting in a decrease
in amplification. If a cathode resistor is
introduced, and shunted by a condenser,
it produces a feed-back to any steady
voltage change, but no AC feedback.
The effect of a variable DC component in
a diode detector output can be largely
offset by this means, without affecting its
AF amplification. \

A practical circuit is shown in Fig. 2.
A leaky diode detector is used (this gives
a greater RF component for reaction than
the normal diode load), and its output is
fed in series with a positive voltage to the
grid of the amplifier stage. The current

3 The Wireless World, Jan. 1st, 1937.

-
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Distortionless Detection—
flowing through the wvalve gives a
potential across the cathode resistance.
The operating point of the valve on its
characteristic will be a point of ~equili-
brium between current, volts across the
valve, and grid-to-cathode voltage. If
the grid volts decrease, due to a signal, a
very small change in valve current will
result in a large change of voltage across
the cathode resistance. Thus the operating
point of the valve is only slightly altered.
The effect can be increased by obtaining
the steady voltage from the valve anode
(see Fig. 2). Thus a decreasing grid

voltage results in a decrease in current, .

which gives rise to a decrease in cathode
potential and an increase in anode
potential, which in turn increases the DC
volts in series with the grid. The action
is self-compensating, and a large increase
in signal strength results in only a small
change in grid-to-cathode potential. The
resistance values can be calculated from
‘the valve curves for any given operating
bias, and the values given arc for a
medium impedance triode of mutual con-
ductance 3.5 mA/V, and anode AC resist-

ance II,500(), using an HT source of

350 volts,

The curve of Fig. 3 shows the change
in steady grid-to-cathode potential for a
series of signal strength values. A change
of as much as 10 volts in the value of DC
component of the rectified output only
moves the grid operating point approxi-
mately 0.5 volt. Since such a value is
larger than ever required, because its AF
component would overload the stage, the
changes experienced in practice are negli-
gible. If no reaction is required a poten-
tiometer may be used as the diode load
to form a volume control. If reaction
is desired an RF choke and condenser in
the valve anode circuit can be provided.

Equalising the Diode Loads

When the detector output is too large the
load can be tapped, since a volume con-
trol would affect the reaction. The coil
is unearthed, but, since it is at a steady
RF potential, the tuning condenser may
be earthed (if so, the condenser from
diode cathode to earth should be non-
inductive).

The applications of
limited, but it will be

this circuit are
found useful in

—d

—_—
-12 -16 ~20

GRID TO CATHODE

|
—
E —

DC COMPONENT OF RECTIFIED CARRIER

Fig. 3.—This curve shows the amount of
compensation obtainable with the circuit
of Fig. 2.

certain high-fidelity feeders where AVC is
not required. The second circuit to be
described is intended to prevent distortion

Wireless
World

when AVC is taken from the same diode
as the signal. As already pointed out, the
cause of this distortion is that the AC load
to the diode is lower in value than the DC
load. The AVC shunt circuit is between

Fig. 4.—This diagram illustrates the basic

circuit of the negative feed-back system

adopted for equalising the AC and DC load
‘resistances.

the diode anode and earth; and its value

is in shunt with the DC load. The only

method by which
its effect can be

95-

stage. It also alters the potential across
Rs, the grid resistance. The effect, as far
as the source E is concerned, is equivalent
to increasing the value of R5, because the
current flowing through it has been
reduced.

If a condenser C2 and resistance R3 are
shunted across the cathode, the AC com-
ponent of the cathode voltage is obtained,
and the apparent value of R4 will be in-
creased. If R4 and Rj5 are -very much
greater than Rz, and the value of Rz and
R3in parallel (Ei) be called R, the
parate \R2+R3 ’
effective values of R4 and Rs are in-
creased by a factor approximately equal to

I
RK.gn
Rr+Rxk

Re
where R, and g, are the valve’s anode
AC resistance and mutual conductance
respectively.

A little consideration will show that a
high apparent AC resistance can be
obtained, and the DC resistance remains
at a value of R3+R4. The practical cir-
cuit is given in Fig. 5. If the values given
to the resistances are R1=30,000(}, R2=
5,000{), R3=10,000{2, R4 =200,000(2,
Rs=o0.5 M, the wvalue  of Rx is
3,333(2; and a valve of g,=3 mA/V,
and R,=710,000(} is used. For the pur-
pose of calculating AC resistance, R4 and
Rs may be considered in parallel, i.e.,
143,000, The AC value of the diode

I+RK.gn+

nullified is by mak-
ing the normal AC
load to the diode
equal to or .greater
than its DC load.
A choke i3 the
most obvious solu-
tion, but a little
consideration  will
show the difficulty
of this method. It
is in the lower
register that full
modulation occurs,
and if the AC load
is to be greater
than the DC, the
choke impedance
Fig. 5.—A practical
distortionless diode

detector is shown
here. The price that

+HT

AF

must be paid for the

equality of AC and

DC loads is lower
AF stage gain.

AVC

o]

must be about 0.5 MQ at 50 ¢/s. A choke
of about 1,600 H is required. However,
feed-back again provides the solution.
Consider the circuit of Fig. 4. An
alternating voltage E is applied to the grid
of the valve via the blocking condenser Cr,
and leak Rs. The alternating current
component through Rz thus caused pro-
duces a voltage across Rz in phase with
E. This reduces the grid-to-cathode
voltage, and thus the amplification of the

load, calculated from the formula given,
will be £2 times this value, that is,
473,000, The DC load is 210;000(2,
and in spite of the parallel path of C1 and
Rs, an AC resistance well in excess of the
DC value is obtained. Distortion will
start when the AC load becomes less than
the DC load, and an AVC bias circuit
R6, C3 can be introduced in parallel with
the existing load such that the AC load is
reduced.
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Distortionless Detection—

The lowest permissible value of R6 to
general distortion is that value required to
make the AC load equal tc 210,000
This value is 378,00082, and hence the
AVC circuit should be designed to provide
a load on the detector circuit of not less
than 378,00002. Since there is no disadvan-

Wireless
World -

positive potential instead of to earth. This
positive potential, obtained from any con-
venient cathode circuit and suitably de-
coupled, should be in magnitude equal to
the delay required. The diode Dz then
shunts the condenser C3 and maintains the
AVC line at earth potential until the de-
tector DC output exceeds the delay. This

AUGUST 3zrd, 1939.

addressed envelope should be sent .to Col.
H. Ashley Scarlett, I2.5.0., 6o, Pattison
Road, Hampstead, London, N'W.z.

| PROBLEM CORNER |

-
V0500

AF

A VG-

Fig. 6—This diagram illustrates the method of obtaining delayed AVC.

An additional diode

D2z is used. :

tage in an AC load a little higher in value
than the DC load, values of 0.5 M for
R6 and o.1 uF for C3 are suggested.
Under these conditions the circuit will
provide distortionless detection on carriers
up to mearly Too per cent. modulation.
The small unavoidable distortion on 100
per cent. modulation which remains is due
to the reservoir condenser C4, and the
curve at the bottom end of the
diode characteristic. ~ This latter dis-
tortion is largely reduced if the AC load
is greater than the DC (as in the example
worked out), because the effect is equiva-
lent to a reduction in modulation depth,
and the point of curvature is avoided by
the carrier envelope. Two points must be
borne in mind when using this circuit.
One is the reduction in stage gain. The
amplification is reduced to a value of
approximately

Rig,

Rri+Rxk
1+ RK.gu+ R

&

in the example given, from a gain of 22.5
times to a gain of 6.3. The other is that
the volume control, usually inserted after
the diode, must be placed in the anode
circuit of the AT stage. This is no dis-
advantage since the cathode feed-back
prevents the stage from overloading on
the largest fully modulated carrier likely
to be received in practice.

1f delayed AVC is required, the circuit
should be modified to that in Fig. 6. The
diode circuit is returned to a point of

circuit causes distortion until the diode Dz
becomes non-conducting due to the bias
produced on the detector diode.* This,
however, produces a muting action which
in some cases is desirable, and for signals
on which the AVC becomes effective the
circuit is distortionless.

¢ The Wireless World, May 13th, 1930.

Index and RBRinding Case

The index for Volume XLIV of The
Wireless World, January to June, 1939,
is now available from the Publishers,
Dorset House, Stamford Street, London,
S.E.1., price 4d. post free, or with
binding case price 3s. 1d., post free.

FIVE.METRE COMPETITION

HIS annual event, organised by the
Golders Green and Hendon Radio
Scientific Society, will be held on Septem-
ber 17th next, not September’ 1oth, as pre-
viously notified. - .
Eight positions in the country about Wat-
ford, Berkhamsted and St. Albans will be
selected, and each receiving group visits
them in rotation. The transmitter, operat-
ing under the call sign G5CDP, will send
out eight different code words at suitable
times, marks being awarded according to
the number of code words correctly received.
The second part of the competition is to
locate the transmitter by direction finding.
For particulars of entry a stamped and

No. 31.—Tone Control Causes

Distortion

An extract from Henry Farrad’s corre-
spondence, published to give readers an
Spportunity of testing their own powers of
deduction :—

100, Quality Street,
Raisley.
Dear Mr. Farrad,

I have a loud speaker giving very good
response up to 8,000 cycles or more ; and to
make the most of it I am adopting the prin-
ciple of tone correction, compensating for
the selectvity of the receiver by raising the
amplification of the upper frequencies. For-
tunately, we are not much troubled by
heterodyne whistles here.

The enclosed circuit diagram will show
you how I have arranged it. The output
valve is of the 6L6 class, which was running
quite normally and successfully until tone
correction was introduced, which I did by
substituting a o.25-henry coil and 2,500

+300 Vv

st
)

How Mark Linyer arranged his tone-control
circuit.

ohms (including the resistance of the coil)
for the grid leak, at the same time increasing
the capacity of the coupling condenser.
The valve in the tone-control stage is a
6]5. At low frequencies the impedance of
the o.25-henry coil is negligible, so the
coupling is practically the resistance only;
but at 8,000 cycles it is about 12,500 ohm.,
giving approximately a threefold increase in
amplification. This seems to be about right
to compensate for the loss in the RF tuning
circuits, and the balance of tone is quite
good ; but the quality is very poor indeed if
the volume is turned up.

I have checked the components, connec-
tions and the currents and voltages; and
everything seems O.K. Can you help me to
trace the cause of the distortion?

Yours sincerely,
: : Mark Linyer.

Can you? Henvy Farvad's solution.is on

page 104. :

3
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ANTLINTERFERENCE
METHODS IN GERMANY

N spite of the fact that a definite law
against man-made interference of
radio reception does not, as yet, exist
in Germany, there have been few

difficulties in dealing with the problem.
If a German should interfere with the
radio reception of his neighbours by
operating apparatus required for his own
work or pleasure, and should he refuse
to have the interference removed at once
and at his own cost, he will be considered
as ““one who places himself outside the
community of the nation,”” as the saying
goes, and will be publicly declared as
such.

Broadcasting, of course, occupies a
special position in Germany. It is the
official mouthpiece of the authorities. A
new’ law comes into force as soon as it
has been broadcast. A change of govern-
ment policy may be announced any
moment by a speech in the broadcasting
programmes, and will have immediate
effect. For that reason the German
authorities have decided that every owner
of a radio listening licence must have the
right of clear reception of his local station.
In districts remote from a station he is
entitled to the Deutschlandsender pro-
gramme, and at least one Regional trans-
mission. Apparatus which interferes with

otalitarian

N Gevwmany, those who knowingly
cause interference with broadcast
veception ave consideved to place them-
selves < outside the commumnity of the
nation.” This article describes lhe
working of the anti-interfevence ser-

By Our Berlin Correspondent

tric irons, vacuum cleaners, coffee-mills,
etc. If one of the neighbouring house-
holders suspects that he may be using in-
terfering apparatus, he can either test it
himself or call upon the Post Office ser-

vice conducted by
the Geyman Post

Office.

this, provided the
listener’s set is in
order and is con-
nected to a reason-.
ably good ‘aerial
and earth, must be
suppressed.

The process em-
ployed is simple.
The complaining
listener rings up
the Post Office and

asks for the radio
department. He
can also write a
letter or a postcard.
A few days later the Post Office will send
a man in uniform to investigate on the
spot. This expert first gives the receiver
a thorough examination and then investi-
gates the aerial, earth and mains connec-
tion. 1If all seems in order he next en-

quires about the nature of the interference .
" heard, and then attempts to trace it. He

will even come

back .a second day
with special search-
ing apparatus at
the reported time
of occurrence of the
interference which
has been observed
by the Tlistener.
In the event of fail-
ure to trace the
source of interfer-
ences, householders
in the vicinity of
the complainants’
residence are circu-
lated with leaflets
explaining the
nature of man-
made interference.
This leaflet also
contains a list of
possible sources of
interference which
might be in use in
an ordinary house-
hold: hair-dryers,
thermostatic-
ally controlled elec-

A Post Office. engineer
investigating the radia-
tion of interference
from a Berlin dentist’s
apparatus.

One of the German Post Office anti-interference cars, of which 250
are at work daily in various parts of the country.

vice. The Post Office then passes him on
to a radio dealer, who does the job of sup-
pressing the appliance.

Electricity supply companies, railways
and large factories frequently cause inter-
ference with reception in certain districts.
Here again the Post Office’s anti-interfer-
ence department is a great help. It ener-
getically organises the immediate suppres-
sion of the trouble. Should this prove diffi-
cult from a technical point of view, the
Post Office Research Institute is called in
for consultation. Once the appropriate
methods have been decided upon, a
specialist firm completes the job. The Post
Office consultation service is-free of charge.

Growth of the Service

Before this service was taken over by
the Post Office the amateur radio clubs
and the broadcasting companies used to
operate a similar service. But with the
growing number of listeners in out-of-the-
way places it was found that the investi-
gators spent too much of their time in
travelling. The Post Office, on the other
hand, already had a complete, nation-wide
network covering the whole country, and
on October 1st, 1932, it took over the task.
In the first five years of operation the
total number of complaints received num-
bered 1,160,000. All of these were dealt
with, and 700,000 sources of interference
were eliminated.

During the last quarter of 1937 the Post
Office investigated 66,170 complaints, and
the anti-interference department’s records
show that these were due to-the causes
given in the table overleaf.

For purposes of interference suppres-
sion Germany is sub-divided into 1,000
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postal districts, each with a central depot
fully equipped to deal with even the most
difficult cases. A staff of 3,400 specially
trained ‘“searchers’’ is employed, and
there is a fleet of cars numbering 250 in
daily use. -

Hair dryers, widely used in Germany, were

responsible for much interference until most

of the larger manufacturers began to fit
SUPPressors.

During the past few years it has been
possible to reduce the interference by high-
frequency medical apparatus quite con-
siderably. In cases where interference
elimination would become too costly or
would prove to be technically impossible,
the doctors and hospitals are asked to
work at special times, and especially to re-
frain from operating at the times of the
news broadcasts and of the main evening
programme.

Co-operation of the electrical industry
has been obtained by the Post Office, and
already a number of household apparatus
such as have already been mentioned in
this article are supplied to the public com-
plete with interference suppressors with-
out extra charge. 1In other cases an extra

charge of 5 per cent. is made for “‘sup-
pressed "’ apparatus.
) Per cent.
Faulty receivers ................ 32
Small electric motors for domestic
and small-scale industrial purposes 29
Atmospherics and wvofraced causes 15
Electric supply companies’ lines and
apparatus ...l 11.5
Electric railways ... 4
Electrical massage apparatus ......... 3

Improper use of reaction by neigh-
BOULS ..oeenininiiiinieiaieeans foo0a00s 2

Medical apparatus

Official institutions

1 have already pointed out that anti-
interference is  a comparatively easy
matter in Germany, due to the official
status of broadcasting and the various laws
which protect it. Even though no anti-
interference law exists, it is already an
accepted principle that the owner of the
interfering apparatus is liable to pay in
full the cost of elimination. At sor.e future
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time this will, no doubt, become law. The
co-operation of the electrical manufac-
turers is very valuable, and it is hoped
that not only the biggest but also the
medium and smaller firms will join in the
habit of supplying apparatus that does not
cause interference with broadcast recep-
tion.
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My own practical experience. of listen-
ing in Germany shows that conditions in
Berlin are certainly much better than in
London. Of course, London is bigger, but
it seems scandalous that its inhabitants
cannot all expect to be able to receive the
local stations without serious man-made

-ive-metre

interference.

Good Results with Portable Eguipment

WING to a short vacation, the writer has
no personal observations to record this
week, but several interesting reports are to
hand. G6XM, at Farnborough, Hants, sub-
mits a list of 41 stations heard and worked
on 56 Mc/s from June iqth to July r2th.
Included in this list are three Italian
stations, ITFA (heard on two occasions),
11SS and T1BE, and one French station,
F8AA, in Boulogne. Of the remainder,
G2BI, in Colne, Wiltshire, and G6CW, in
Nottingham, share honours as DX signals.
G6XM was active during the 56-Mc/s
Field Day and made contact with eleven

Portable station erected by G2QY for the

recent 56-Mc/s field day. The aerial is a

close-spaced rotary beam with open-wire

transmission line to the radiator (centre
element).

different stations, of which five were port-
ables. An interesting point concerning this
report is that all signals were received on a
two-valve det.-AF straight set.

Using a close-spaced rotary beam consist-
ing of a director, radiator and reflector,
G2QY operated a portable station from near
Elstree during the 56-Mc/s Field Day, and
with 10 watts input contacted G5TX, in the
Isle of Wight, at 83 miles. This station was
heard also by G6CW, in Nottingham, at 100
miles.

Given a favourable situation it seems that
surprisingly good results can be obtained
with a low-power transmitter and a well-
designed aerial system.

In contrast to this is the unfortunate loca-
tion of G5MP, in Hythe, Kent, who in a
report states that during the early part of
June, when the five-metre band was
“open”” for DX, while harmonics of com-
mercial stations IBE, IR] and TRX were
received at great strength, no amateur
stations could be heard on the five-metre
band. Despite this, GsMP later received a
card from an Italian amateur reporting re-
ception of his signals at strength Sg. Two
other stations, G6DH and Gs5MQ, were
apparently also heard on this occasion by
the same Italian amateur. Apparently hills
immediately north of G5MP preclude hear-
ing any five-metre stations but those just
along the coast. ’

Reception from the south is good, as this
station reports hearing several Italian
amateurs on June 24th and 25th last. These
signals were audible only for very® short
periods and the early afternoon seems to be
the best time, for G5MP reports reception
at 3 p.m. G.M.T., whilst it will be recalled
it was at about the same time that G6YL,
in Northumberland, reported reception of
Ttalian stations on June 25th last. Ttalian
signals have, however, been heard and
stations contacted at times as late as 8 to 9
p-m. GM.T.

Incidentally, GOYL is only 38 miles from
the Scottish Border and informs us that the
distance to I1IRA is about 1,060 miles.
Since Italian amateurs are not listed in any
call boock we could only give the minimum
possible distance in these notes in The Wire-
less World of July 2oth last.

Another Jong-distance Continental station
heard in this country on five metres recently
is CS3VA, in Lisbon, reception being re-
ported via G6YL by both G5AX and
G5CM at 1,170 and 980 miles respectively.
No time is stated, but the date was July
19th.

CS3VA was again heard on July 24th,
calling G6YL, at which station the tome-
modulated signals were R5 at 5 p.m. G.M.T.
and remained audible until 6 p.m. G6DH
reports hearing this station also at excep-
tional strength. GzMC.
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High-voltage Problems.—L

HE exact number of television
receivers in use in this country
is not known, but 20,000 is per-
haps not an excessive estimate.

One does not have to be wildly optimistic

to foresee 100,000 in the next year or two,

and the number may ultimately be much
greater still. The wvoltage required in

present-day televisors is 4,000 to 6,000,

but already some are being run at 25,000.

Although the general public need not

know anything about this, those who de-

sign and handle television receivers and
their components, those who test and ser-
vice them, and those who make them at
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1 "FTHANKS fo increasing interest in
; television, and, to a lesser extent,
! in  amateur transmussion, a greater
] .

1 number of readers than hitherto must
i sooner or later become acquainted with
i higher voltages than those existing in
' normal recetving apparatus. Now high
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voltage 1s not merely ° the same as

before, only more so,” and so arrange-

ments have been made to publish a short

series of articles dealing with the various

phenomena and  effects particularly
associated with it.

BEHIND THIS WARNING

non-engineering readers, is the number of
times the - working stress has to be multi-
plied in order to cause breakdown. For
example, it may. be found that 10,000
volts is necessary to break down a certain
type of condenser. If it is actually used
for 10,000 volts, that is to say, with a
factor of safety of 1, it is on the very edge
of breakdown and is practically certain
to fail sooner or later. Bearing in mind
that a condenser is liable to deteriorate if
worked near the breakdown voltage, that
the 10,000 volts may be subject to occa-
sional momentary higher peaks, and that
unfavourable climatic conditions may
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Fig. 1.

Fig. 2;

Fig. 3.

The familiar rectifier circuit used for supplying valves involves a peak voltage across the transformer as high as 4 times the DC voltage delivered, so
is not favoured for high voltage systemis. The half-wave circuit, Fig. 3, is preferable to Fig. 2, which brings the maximum potential inside the

transformer.

home, must sooner or later get used to
dealing with voltages at least ten times
greater than they have been accustomed
to. Then circumstances have caused the
authorities to reverse their attitude to-
wards amateur transmitting, and actually
encourage people to familiarise themselves
with the use of transmitting apparatus,
which generally  involves fairly = high
voltages. Even public address gear some-
times comes within this description.

It may be said that this tendency in-
volves only a change in degree, not in
kind ; just the same thing as before, only
more so.  But that argument may be
difficult to sustain when .a person who
used to get mere shocks on 500 volts is
killed by 5,000. Moreover, there ate
some effects produced by thousands cf
volts that are not even slightly present
at hundreds—such things as corona,
which sets in quite suddenly at a critical
voltage. People beginning to deal with

high voltages are asking for trouble—

apparatus breakdown or personal injury
—if they do not allow an ample factor
of safety. The death of an Ameérican
amateur recently was due simply to a
failure of the insulation between two

Fig. 4.
windings of a transformer. The question
is, what is ample without being extrava-

gant?
Factor of safety, for the information of

In the voltage doubler circuit, the transformer voltage is still further reduced.

occur, it is prudent to use a condenser re-
quiring two or even three or more times
the working voltage to break it down.
The factor of safety is then two or three
respectively.

It must be remembered that although
the voltage applied to a television tube is,
say, 5,000, it is not the highest voltage in
the receiver.  The type of power unit
used in most sound receivers is connected
as in Fig. 1, and gives an output of 250
volts DC. But 100 volts may be dropped
in the smoothing choke (loud speaker
field), making 350 across the reservoir
condenser, with ripple peak values going
up to perhaps 450. This requires 350
volts RMS, and in this full-wave circuit
there is a winding each side of the centre
tap, making 700 RMS between X and ¥,
or practically 1,000 volts peak. For
cathode-ray tube power this circuit is
avoided, and because of the small current
to be supplied a simple balf-wave circuit
with resistance smoothing is adequate
(Fig. 2). The voltage across PQ is, say,
6,000 DC, but as the point R is alternat-
ing between about -+ 6,000 and — 6,000,

the voltage between PR alternates between

nearly zero and 12,000. To keep such an
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uncomfortable voltage out of the trans-
former the rectifier can be reversed (Fig.
3) so that interwinding insulation for
12,000 volts is not needed. Only the
rectifier and the leads to it are called upon
to stand this tension. The transformer
" voltage can be almost halved by using a
voltage-doubler circuit (Fig. 4) ; but what-
ever scheme is used, the peak voltage
across the rectifier during the non-con-
ducting  half-cycle is approximately
double the peak voltage of the transformer
winding feeding it, and therefore 2.8
times the RMS voltage of that winding.

Electrical Stresses

What exactly is a breakdown due to
_voltage? The minute details of what
happens in this event still give scientists
material for research and discussion ; but
in general respects the mechanical ana-
logy of applying a stress-—tension or com-
pression—to a piece of material ill it
breaks is quite a fair one. Of course, no
engineer loads his structures close to the
breaking point. But however small the
stress—Ib. weight of volts as the case may
be-—there is a certain amount of strain,
which as an engineering term has a dif-
ferent meaning to the common one. It
means the resulting sag, bend, stretch,
etc. The electrical equivalent is the
charge. When a difference of voltage, or
potential, is applied between two con-
ducting objects a positive charge is moved
on to one and an equal negative
charge on the other. The greater the
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some cases and quite large in others. The
amount of charge due to any given volt-
age is a measure of the capacity: Every
object—even a speck of dust in space—
has some capacity, but the amount is
only considerable when the space between
it and some other object at a different
potential is relatively small, as in a con-
denser. The capacity of a condenser de-
pends mainly on the dimensions, but also
on the nature of the insulating material
between the two oppositely charged
plates. Just as rubber *‘ gives "’ more than
a piece of steel of the same size and shape,
so mica allows a greater electrical dis-
placement than air, other things being
equal. The number of times greater is
called the dielectric constant.* It is in-
teresting to compare electrical and mech-
anical stress and strain; voltage corre-
sponds to force or weight, which may be
steady or vibratory (direct or alternat-
ing); charge (measured in coulombs—
ampere-seconds) to stretch; current 1o
rate of stretch due to applied load ; resist-
ance to. friction; capacity to ‘stretch-
-ability.””

In diagrams or mental pictures it is
helpful to imagine each unit of positive
charge to be connected by a “line of
force ”’ to its negative partner. The
greater the intensity of the electric field,
the greater the density of these lines—
that is to say, the number of them per
square inch or centimetre. If in Fig. 5
(a) we suppose there is a plate 1 sq. cm.

in area raised Io volts, we might agree

resulting  electrical

to represent the
Applying only 5 volts

strain by 10 lines.

Diagrams explaining ‘1
the meaning of | i . } f ]
electrical stress or ? T
. ; i 10 HIE 1 i
field intensity. IvoLTs IVOLTS VOLTSi
1 A L
T TITT 1 i T i : i L T
2
(b) (c)

Fig. 6

voltage, the greater the charge; and nor-
mally these two are proportional to one
another, just as is expressed in the mech-
anical equivalent by Hooke’s Law-—strain
is proportional to stress. But in both cases
the law holds good only so far; beyond
that there are irregularities which finally
lead to breakdown—the point where no
stress at all can be maintained. The
mechanical piece breaks and lets the
weight go ; the space between the charged
objects breaks down and lets the elec-
tricity across the short-circuit between the
two.

_If you lay a penny on a span of the
Forth Bridge, the strain is not noticeable.
But if you lay it on a bridge made of a
thin steel rule the strain is easily visible.
Similarly the charge due to a certain volt-
age. may be too small to be measured in

Fig. 5

to the same plate (b) there are, of course,
five lines. If a second similar plate is
connected the area is doubled and the
total number of lines brought up to 10,
but, of course, the number of lines mer
sq. cm. is as before. Restoring the volt-
age to 10, and doubling the spacing, the
capacity or charge per volt is halved (c).
So as the density of the lines is only half
what it was in (a), in spite of the voltage
being the same, it is clear that what has
just been called the ‘‘intensity of the
electric field” is not just volts. If it is
reckoned in volts per cm. spacing, how-
ever, it works out all right, because the
spacing being doubled one would have to
double the volts to keep the density of
lines the same as before. This is quite in
agreement with our mechanical analogy,
because it is not the total load in Ib. that
must be taken into consideration in de-
ciding what is safe, but the intensity in 1b.
per sq. in. of the material.

One might jump to the conclusion that

! More correctly it is with reference to a
vacuum : but air is almost the same.
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the maximum electrical stress can easily
be found by dividing the voltage by the
closest spacing. Actually that gives the
average across the space, which is the
same as the maximum only when the field
is quite uniform.  Theoretically that is
only so when the space is between two
infinitely large parallel plates. Elsewhere
the intensity is not uniform, so the maxi-
mum—which is what matters—must he
greater than the average. In Fig. 5 we
have conveniently ignored ‘‘ edge effect.”’
Although the spacing between the edges
and parts not exactly opposite is greater,
so that the intensity is less, it is not zero ;

Fig. 7. Owing to the diverging field the
electrical stress at sharp angles is much
greater than the average.

and, therefore, there are some lines
spreading out as in Fig. 6. Even the wir-
ing and the battery itself are not exempt.
In fact, if the wire is carelessly allowed
to approach closely, the local intensity is
very great. At sharp corners or points,
as shown enlarged in Fig. 7, the density
of lines is enormous actually at the point ;
so the field strength is very much greater
than average here and much less farther
along the lines. For instance, 10,000
volts across a gap of 1 cm. is a field of
10,000 V/cm. between infinite parallel
plates, but between a poimt and a plate it
may be 100,000 volts per cm., or even
more, close to the point.

What may have seemed an irrelevant
theoretical discussion is now, literally,
coming to the point. Air under normal
atmospheric conditions will stand up ‘o
about 30,000 volts per cm. If there is a
difference of potential of 7,500 volts pe-
tween two parts in a television receiver,
it might be supposed that 0.5 cm. spacing
would be allowing a factor of safety ot
2, the intensity being only 135,000 volts
per cm. But as we have seen, the local
intensity might easily be above the break-
down limit.

Why Insulators Fail

We have not yet considered what elec-
trical breakdown actually is . Air is nor-
mally a very good insulator, in spite of
the fact that largely owing to ultra-violet
light and other radiation there is a certain
amount of ionisation that causes a slight
leakage.  As the electrical stress is in-
creased, these ions are attracted or re-
pelled more violently; and at a certain
speed they begin to knock electrons out
of molecules of the air gases, producing
more ions. These in turn are available
for producing more, until a strongly ion-
ised—and therefore conducting—path is



AUGUST 3rd, 1939.

Danger—High Voliage !

forced through the region of " greatest
stress, narrowing the gap and increasing
the stress farther on ; until finally a spark
jumps across the whole gap, and the heat
produced causes the ionisation to be so
intense as. to constitute a short-circuit.
The effects on the other insulating
" materials will no doubt be discussed in a

later article, but the general result is the

same, except that it may be permanent -

instead of self-healing when the stress is
removed.

Under some conditions, especially with
points or very thin wires, there is an in-
termediate stage in which the air is not
absolutely broken down but there is a con-
siderable” discharge, accompanied” by 2
bluish glow, a rustling noise, and a smell
of ozone. This is called corona (or brush
discharge), and apart from the loss of
power is a_dangerous condition because it
is liable to be the forerunner of a flash-
over. The ozone also provokes deteriora-
tion of some materials.

Fig. 8, from information givenin'F. W.*

Peek’s Dielectric Phenomena in High-
Voltage Engineering, shows the minimum
peak voltages that spark across air gaps.
Tt is seen that owing to the more uniform
stress a higher voltage is needed to spark
across a given gap when small spherical
electrodes are used in place of points, and
still more for spheres so large as to form
almost parallel plates. The graph also
shows the experimental fact that very
small gaps—I mm. and less—are abnor-

mally strong in proportion to their length

due to the reduced scope for ionisation by
collision.

When the pressure of air or other gas
is reduced it is electrically weaker; as in
neon tubes, where moderately high volt-
ages pass currents
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solid insulation, breaking it down. Com-
posite insulation is therefore liable to be
weak. An exception is the use of high
di-electric constant material as the inner-
most layer round a thin high-voltage
cable, to lessen the local electrical inten-
sity. But care should be taken in using
condensers in series for high voltages:
Suppose a 0.5 mfd. condenser is needed
to stand 5,000 volts, and only 2,500-volt
condensers are available. It need hardly
be said that if two of these are connected
in series they must be of equal capacity,
1 mifd. each. Even so, the risk is some-
what. greater than with a single 5,000-volt
condenser ; and, if the circuit permits, it
is wise to shunt each condenser by an
equal resistance, in order to equalise the
stresses imposed.

Cumulative Deterioration

In air, it matters little whether the elec-
trical stress is steady, low frequency, or
high frequency, if the peak voltage is the
same. - The only -exception is with mo-
mentary surges ; if the peak is over with-
in a few microseconds, it is possible for
it to rise considerably above the normal
breakdown voltage; then if it sparks at
all it may do so when the voltage has
fallen well below the peak or even below
the normal sparking voltage, like a sort
of delayed retribution. Solid insulation,
as in condensers, is more affected by the
time it is subjected to stress. A condenser
that stands 5,000 volis for a second or less
is liable to be broken down by perhaps
4,000 volts DC continuously, or 2,500
volts peak AC. This is because of cumu-
lative deterioration; and the reason an
alternating voltage is so much worse is
that the charge continually flowing in and

through very long
spaces. .

If the electrodes

are wet, or rough- ! E':scmo:‘ss
ened, corona starts T
at considerably /Pom'rs
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with difféerent volt-
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electrode.

KILOWATTS (PEAK)

shown in Fig. 8 should be multiplied
several times for safety. Particularly
avoid such things as loose strands of flex
projecting around terminals.

Sometimes a space is filled partly with
air and partly with some insulating mat-
erial having a higher dielectric constant.
Although  this material may itself be
stronger electrically than air, the effect
of the high dielectric constant is a lower
electrical stress across the part.of the
space occupied by it, throwing the main
burden on the air, which may then break
down and transfer the entire stress to the

out constitutes an alternating current
which tends to heat the condenser, reduc-
ing its defensive powers. If the elec-
trodes are not very firmly clamped, they
vibrate mechanically due to the alternat-
ing electrical attraction; and in time that
also tends to cause weakness.. The effect
of a sudden surge, due perhaps to switch-
ing, is then likely to finish it off. An
example occurs to mind in which o.1 mfd.

buffer condensers were connected across

XZ and YZ in Fig. 1, the transformer
voltage being only 250-0-250. Although
these condensers all stood ““flash’’ tesés

T0I

at 2,000 volts and therefore appeared to
be as safe as could be desired, large

‘numbers broke down in service on this
“continuously

pulsating  voltage  of
about 600 peak, with possibly occasional
surges.

Considering personal risks now; one
often hears it said that such and such a
source is very high voltage ‘“but hasn’t
much current behind it.”” This may Le
rather a puzzling statement in the light
of Ohm’s Law, according to which the
greater the voltage applied to a given re-
sistance the greater the current. Whether
everybody who uses the expression has a
clear idea of what they mean by it is
uncertain, but there are two possib"le ex-
planations. The voltage produced by a
small spark coil may be capable of spark-
ing across half an inch in air so that
according to Fig. 8 it is at least 15,000.
But it is capable of giving no more than 2
smart shock if the terminals are touched
by the hands, whereas with the same volt-
age from a television power unit across the
first “reservoir condenser the odds would
be ‘heavily in favour of a fatality. The
reason for this is that the internal im-
pedance of the small coil is so large that,
when the comparatively low resistance f
the human body is connected, the voltage
actually across the latter, and hence tie
current, drops to a harmless level. Simi-
larly one may emerge alive from a shock
taken across the cathode-ray tube itself,
if there is a high smoothing resistance in
series to limit the current.

The explanation that covers other cases
depends on the fact that a certain guan-
tity of electricity “is necessary to inflict
death or any other injury. Quantity js
current multiplied by.time. A current
th:at would infallibly be fatal if prolonged
can be tolerated if it is sufficiently brief.
It would be safe to discharge througl one-
self a o.or mifd. condenser charged 1o
20,000 volts, whereas 10 1nfds. charged
to 10,000 volts certainly would not. As
“Free Grid’’ has complained, the strok-
ing of cats sometimes generates voltages
high enough to produce visible sparks
without punishing the stroker; the capa-
city is too small.

Reservoir condensers charged to several
thousands of volts are likely to be dan-
gerous, even long after the power has
been switched off; so before working on
the apparatus one should discharge them.
The method of doing so by short-circuit-
ing the terminals with a stout screwdriver
is not the right one, however; because if
the voltage is, say, 6,000 and the total
resistance less than an ohm, the momen-
tary current is over 6,000 amps, and may
be enough to. weld the screwdriver to the
terminals, and perhaps permanently
damage the condenser internally. A re-
sistance of about 10,000 ohms bridging
wire prongs held at the end of an insula-
ting rod is a safe method. An interesting
comparison is a lightning flash, which can
pass such an enormous current as 100,000
amps at many millions of wvolts, with
disastrous effects; yet the same charge
could be dissipated with no fuss or noise,
at the very non-celestial rate of a few mil-
liamps, if spread over a few minutes.

[y
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MILLER TYPE 100-LR PICK.UP
THIS component is a very fine example of

the instrument maker’s art, and its
design and performance are more than equal
to the advances of present-day recording
technique. It is produced by the Lansing
Manufacturing Co., Los Angeles, California,
and is obtainable in this country through
British Acoustic TFilms, Ltd., Woodger
Road, Shepherd’s Bush, London, W.iz.
The oprice including royalties is f42.

The principle of operation

lew Apparatus

the moving parts is 85 milligrams, or about
one-quarter the weight of a steel needle.

A very light pressure is required to keep
the stylus in contact with the groove wall,
and the pick-up is, therefore, well suited for
playing back from acetate discs, or even wax
masters. The tone arm which is designed
for tangential tracking has double pivots,
and is fitted with a micrometer weight
adjustment with a range of 6 to 30 grams.

The output impedance is 50 ohms,; and

is similar to that of the
d’Arsonval moving coil gal-
vanometer, and since the
transverse magnetic ficld is
uniform there is no possibility
of amplitude distortion. The
sapphire stylus is ground to
an angle of 40 degrees, with

a radius at the point of v.002  *~—
inch. It is set in the apex of
a duralumin conical shell,
turned from the solid.

The suspension consists of a metal ribbon
under a tension of 7 kilograms exerted by a

TENSION SPRING

RIBBON SUSPENSION

SAPPHIRE STYLUS

DURALUMIN
CONE

Underside of Miiler pick-up head with cover
removed.

coil spring inside the pick-up head.- It is
so adjusted that no longitudinal vibration
can- be excited, and resonances in a lateral
direction are quite negligible when the stylus
is under the control of the record groove.
The needle point impedance is extremely
low, and the effective mass at the stylus is
only 24 milligrams. The total weight of all

The tone arm of the Miller pick-up is balanced and adjustable
for needle pressures between 6 and 30 grams.

the EMF developed on an average record is
of the order of c.or volt RMS. It will be
seen from the curve taken in our labora-
tory, that the frequency response is a close
approximation to the characteristic supplied
by the makers of the test record. Correc-
tion for the drop in amplitude in the bass
must be made in the amplifier. This is as
it should be, for when compensation is made
in the pick-up, harmonic distortion is
generally present.

A NEW MIDGET TRIMMER

THE ceramic trimmer condensers made by
the United Insulator Co., Ltd., 12-16,
Laystall Street, London, E.C.1, are now
available in a small size-known as the Bijou
type. They are of the same design as the
standard type and have optically ground
stators with a silver electrode fixed directly

ONE INCH

United Insulators’ Bijou type ceramic trimmer.

on the surface. The length of the body s,
however, less than $in.
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Qutput characteristic of the Miller 100-LR pick-up. = The dotted curve represents the maker’s
calibration of the test record. Zero db corresponds to 1 volt R.M.S.
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The Bijou trimmers are available in single
or double types with ‘“Calit’’ stators and
““Tempa S” or ‘‘Conda ¥’ rotors. The
former are made with capacity ranges of 1.5
to 5.5 and 2.0 to 8.0 micro-mid., and the
latter in three ranges of 3 to 20, 6 to 36 and
15 to 45 micro-mfd.

The Wireless Industry

OTARY converters with AC outputs up to
250 watts are described in a leaflet cob-
tainable from Charles ¥. Ward, 46, Farringdon
Street, London, E.C.4. Thesc machines can be
supplied with built-in all-wave filtering and also
with an extended shaft for operation as self-
excited alternators.

PR N
The works of Electrical Sound and Television
Patents, Ltd. (Sinclair Speakers), Pulteney Ter-
race, Copenhagen Street, London, W.1, will be
closed for annual holidays from August 5th to
14th. The apparent change of address is the
result of an alteration of street name.

> > @

The Retail Credit Finance Corporation Ltd.
was established in 1929, and not as stated in
the advertisement in last week’s issue.

Cathode-Ray Tubes, by Manfred von

Ardenne. Translated by G. S.
McGregor, M.C., and R. C. Walker,
B.Sc., AMIE.E. AM.IMech.E.
Pp. 530+xiii. Published by Sir Isaac
Pitman and Sons, Ltd., London.
Price 42s.

HIS book is a translation of the earlier
‘“Die Kathodenstrahlréhre und ihre
Anwerdung in der Schwachstromtechnik,”
by the same author; it is, however, more
than a translation, for it has been largely
rewritten and much new material has been
included. It is virtually a new book, but
many of the illustrations are the same.

In spite of its great length, there are only
four chapters, headed ‘The Cathoderay
Tube,” ‘“ Accessories,” ‘“ The Cathode-ray
Tube and Auxiliary Equipment for Making
Measurements,” and ‘‘The Cathode-ray
Tube as an Operating Unit.”” FEach chapter
is thus almost a book in itself.

The first chapter deals with the tube itself
and is concerned with the production of
cathode-rays, focusing, deflection, control,
and with tube construction.  The second
chapter covers associated apparatus such as
the voltage-supply equipment, time-bases,
amplifiers, and photography.

The remainder of the book is devoted to
the use of the tube with the necessary acces-
sories and the applications discussed cover
an enormous range from the examination of
components to sound-film recording and
television. This last section is the least satis-
factory, for it is the one part of the book
that has not been rewritten ‘‘since the
author has discussed this subject in con-
siderable detail in the light of present-day
experience in his book Television Reception,
which was published in 1936.”’

The rest of the book, however, contains
an enormous amount of material and there
are few problems connected with the CR
tube which it will not help to solve. It is
well printed and bound and beautifully
w. T. C.
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Five-metre Signals and the

U-H-F PROPAGATION

EFFECT OF UPPER
By D. W. HEIGHTMAN (G6DH)

NHOUGH the exact connection was
rather obscure, it has been ap-
parent to experimenters on 56
Mc/s that there must be some
relation between weather conditions and
the propagation of these frequencies, «t
distances in excess of the optical range.
We find that on some days (and nights),
even when using transmitting aerials well
under 50 feet high, that signals are receiv-
able over distances considerably greater
than one hundred miles.  The fact that
the signals can be received at night, their
high frequency, general lack of any pro-
nounced skip and comparative steadiness
rules out the possibility of bending in
Tayers ionised by the sun’s radiation. We,
therefore, conclude that under certain con-
ditions the signals are refracted in the
lower atmosphere in a manner similar to
light waves.

1t should be mentioned that we are not
here concerned with the intense E-layer
bending, which on some summer days is
sufficient to refract signals of over 60 Mc/s
at distances betwen 500 and 1,000 miles.
Quite probably, however, the lower atmo-
sphere bending here described would con-
tribute to the raising of the apparent E-
layer limit by giving the stations an effec-
tively increased height and allowing the
signals to just ““skim’’ the ionised layer.

Prior to the following observations it
had been noticed that best conditions re-
sulted when there was a sudden drop in
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Fig. 1.-—General form of upper air tempera-
ture curves for normal and “inverted’’ con-
ditions.

temperature, when the wind was in a
northerly to easterly direction and also
during foggy weather.  Poor conditions
prevailed during rain at mid-day, and
when the wind was warm from southerly
to westerly directions. :

The month of June this year provided
excellent comparative conditions in

~and cool to cold

‘again went round

AIR TEMPERATURE ON

FTER discussing the conditions
undey which .ong-vange trans-
wission wmay be effected on 5-metve
wavelengths, the author traces a divect
velationship between these conditions
and the temperature of the wupper
atmospheve velative (o that prevailing
on the ground.

produced.
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/eather

drops off at a fairly steady rate with in-
creasing height. Fig. 1 gives the general
form of the upper air temperature chart
(a) for normal days producing poor con-
ditions and (b) an ‘‘ inversion "’ day giving
excellent conditions.

From the data on the weather reports
and the writer’s 56-Mc/s log, Fig. 2 was
This shows the difference be-
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weather and 56-
Mc/s  conditions.

For the first ten

days there was a
wind between east
and north, giving

warm sunny days

evenings. On the

AIR TEMPERATURE

toth to 1r1th the
wind went round to
the south-west and

PIiFFERENCE BETWEEN GROUND AND

rain came. U-H-F
conditions were ex-

cellent for the first -15°
ten days, particu-

larly in the even-
ings, falling off on
the roth and be-

coming bad on the
11th. . Poor con-
ditions  prevailed

1\

until the 21st—22nd
when the wind

56Mc E G W CONDITIONS

AN

to north-north-east. 0
On the 22nd radio
conditicns were ¢x-
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5 10 15 20
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cellent,,  gradually
falling off until the
25th when they be-
came poor again,
corresponding with
the change of the
wind to westerly and southerly directions.

It became obvious to the writer that
more detailed information on weather con-
ditions was necessary before any definite
conclusions could be drawn. Copies, for
the month of June, of the very compre-
hensive reports issued daily by the Air
Ministry were therefore obtained.

From the ‘‘ Upper Air Section”’ of these
reports, which have charts showing air
temperature from ground up to 24,000
feet or so, one thing immediately became
apparent, i.e., that on any day extended
ground-wave signals had been observed
there was an inverse temperature gradient
somewhere between ground level and 3,000
to 4,000ft. That is to say, whenever
the air temperature between 1,000 and
4,000ft. exceeded ground temperature
conditions for U-H-F propagation were
good. More normally the air temperature

Mildenhall.)
the lower curve.

Fig. 2.-——The upper curve shows differences above and below ground
temperature at heights of 1,000-4,000ft.
Corresponding conditions on the 5-m. band are shown in
Abbreviations : VG, very good ; G, good : F, fair;
B, bad ; EGW, extended ground wave.

(Most observations taken at

tween thé upper air temperature (1,000
to 4,000ft.) and ground temperature com-
pared with observed conditions for the
whole month. Inspection of this chart
leaves little doubt as to the direct relation
between -air temperature and U-H-F con-
ditions, especially if it is remembered that
the weather report figures are for 6 hours

" GMT, while most of the radio observa-

tions were made at around 22 hours the
previous night. There is, unfortunately, a
lack of consistent activity on the part of
56-Mc/s . experimental stations which
makes the determining of conditions rather

difficult. e

- Unforturately the writer possesses very
little knowledge of meteorology, having
been in the past rather inclined to treat
it as a subject to be ignored as far as radio
conditions were concerned. In view of this
fact it is not considered wise to discuss
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Five-metre 8ignals and the Weather—
very fully here the weather conditions re-
quired for temperature inversion, During
the last few weeks, however, quite a little
has been learnt in this respect, and the
B.B.C. shipping and general weather re-
ports have taken on a new interest. It
is now possible to forecast with reasonable
accuracy, by simple weather observations
and listening to the radio reports, as to
whether or not 56-Mc/s conditions will be
good on any particular evening.
Inversion of the temperature gradient,
apparently, rarely takes place at mid-day
and most frequently occurs in the lafe
evening, during the night (particularly in
the summer) and also during early morn-
ing. The Air Ministry reports deal with
the temperatures at approximately 6 and
12 hours GMT. Taking the first ten days
of June, every one of which showed in-
version at 6 hours, not one had this effect
at mid-day. What takes place is presum-
ably this: During the day the sun’s rays
heat up the ground and consequently the
lower atmosphere, this warm air tending
to rise throughout the day. In the evening
with a cold north-easterly wind blowing
the air at ground level rapidly becomes
cool and itself tends to keep low with the
warmer air rising upward. This condition
persists more or less until the next day
when the air at ground level again be-
comes heated up. Obviously when the
warm south-westerly winds blow the cool-
ing effect will not take place and there
will be no temperature inversion. . It is
also understood that during foggy weather
(which gives good conditions) a layer of
warm air exists over the fog layer.

.Morning and Evening Conditions

Most amateur work has been done at
night and hence experimental data is Jack-
ing for the early morning periods. Some
daily tests made by the writer with G20D,
83 miles distant, at 8 hours have, however,
shown that conditions can be quite as good
at that time as in the evenings. At the
writer's station the television transmis-
sions vary very considerably both from
day to day and at different hours during
the day, and it is very probable that the
weather conditions also affect these signals.
Meter tests are at present being made on
these transmissions.

In the short time available it has not
been possible to go fully into the actual
mechanism of the above described propa-
gation, but it is hoped that the matter can
be dealt with more fully at a later date.
Presumably the signals are refracted in
the manner of light, and the condition
necessary for downward bending is that
they should be propagated from cold to
warm air. A query that immediately
arises is—what is the effect of this refrac-
tion on frequencies lower and higher than
the 56 Mc/s amateur band on which ob-
servations were chiefly made? If the
signals are refracted in the manner of light
waves we should expect higher frequency
signals to be bent to a greater extent than
the 60 Mc/s ones. To obtain more data
in this respect it is hoped to make some

Wireless
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tests on 112 and 224 Mc/s in the near
future. Tests on 28 Mc/s have tended to
show that signals of this frequency are not
bent to as great a degree as the 56-Mc/s
signals, though the tests were not very
conclusive .

HENRY FARRAD'’S SOLUTION
(See page 96)

THE 616 valve, when running normally

with 300 volts on the anode, takes a
grid bias of —12 volts (as can be ascertained
from The Wiveless World Valve Data Sup-
plement), and it may therefore be assumed
that the peak signal voltage for full output
is nearly 12. The signal voltage given by
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the previous stage is equal to the peak cur-
rent variation multiplied by the coupling
resistance. The latter is 2,500 ohms at
medium and low frequencies; and, as the
resistance between the valve and the 300
volts HT is 100,000 ohms, the former must
be less than 3 milliamps (0.003 amp.),
Irrespective of distortion, the maximum
possible voltage available is therefore legs
than 7.5, and without bottom. bend distor-
tion is much less still, and so is quite in-
sufficient for the full volume.

The output can be raised and the distor-
tion reduced by increasing resistance and
inductance in equal proportion ; but, by the
time it is enough, the increase in amplifica-
tion at high frequencies is not maintained.
It is evident that a large amount of ampli-
fication is needed between the tone correc-
tion and output stages.

‘ Voigt HC Corner

1orn

BASS CHAMBER FOR EXTENDING THE LOW-
FREQUENCY RESPONSE

INTROD,UCED originally to provide suit-

able loading for the Voigt loudspeaker
unit at a price considerably lower than that
of the full-sized corner horn, the HC horn
has given excellent results down to 100 ¢/s,
or perhaps a little lower,

To bridge the gap between the perform-
aiice of these two horns, a bass chamber
has now been designed for addition to the
HC horn. The principle is similar to that
of the big corner born in that the radiation
from the back of the diaphragm is collected
and diverted through a branched conduit
with outlets near the floor. It is reasonably

=

74
B

off having been lowered from 100 to between
45 and 50 cycles. The response in this
region is best appreciated on sustained organ
pedal notes, though it may be expected to
increase also the realism of orchestral per-
formances.

The medified corner horn is supplied com-
plete in birch ply for £7 15s., and the work

Voigt HC corner horn with the addi-
tion of a bass chamber for extending
I the low-frequency response. The

easy to comstruct, and blue prints may be
obtained, price 7s., 6d., by purchasers of
moving coil units.

On test, a very considerable improvement
in the bass response was observed, the cut-

radiation from the back of the dia-

phragm acts upon a divided air

column with exits near the base of
the cabinet.

of adding the bass chamber to existing horns
may be carried out at a cost of £5.

The address of the makers is Voigt
Patents, Limited, The Courts, Silverdale,
London, S.E.26.
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TUNING ADJUSTMENTS AND OPERATION

‘? 'HE maximum RF power output from a transmitter is only
obtained by correct adjustment of all circuits and accurate

matching of the final stage 1o the aerial.

These operations are

explained in this article.

H THEN making tuning adjust-
ments for the transmitter, it is
very helpful to have a lamp-
loop (a single loop of stout
wire connected across a pocket-lamp bulb)
and an absorption-type frequency meter
in addition to the milllammeter. The
lamp-loop serves as an indicator of RF
current in any of the tuning coils when
coupled sufficiently closely, and the
absorption-type irequency meter is essen-
tial when it is desired to determine to
which harmonic any particular circuit is
taned.  Ordinarily, however, all the
tuning adjustments can be made by ob-
serving the readings of the milliammeter
when it is jacked into each of the circuits
in turn.

The selection of the proper coils for
operation on the four frequency-bands
will be clear from a study of the table
showing the circuit frequencies. :

The adjustment of the four tuning con-
densers follows the normal procedure.
First, the oscillator is tuned to give steady
output as indicated by the fall in the
anode current as the tuning confrol is
varied, and by the use of the lamp-loop,
and the buffer-doubler stage is tuned to
give minimum anode current in the same
way. The fall in anode current may not
be very great, but it should be remem-
bered that the circuits are already loaded
by the capacity coupling, and the cur-
rent at the tuning ““dip "’ is made higher
on account of the power taken out of the
circuit in question.

The adjustment for neutralising is not
at all critical, and it should be sufficient

to vary the neutralising capacity by small

successive amounts until no output is
obtained from the KT8 stage when the
crystal oscillator is detuned so as to cause
it to stop oscillating. This test need only
be made when 7 Mc/s output is required,
since it is only in this case that the second
KT66 is working as a straight amplifier.
The power should be switched off, of
course, each time the neutralising con-

CIRCUIT FREQUENCIES

Crystal Oseillator

Buffer/ PA,
Cutput Doubler Anodz

Cathode Anode Anocde ’
7 — 7 7 7
14 - 7 14 1
28 7 14 28 . 28
566 7 14 28 56

All frequencies are in Mefs.

denser is adjusted, unless a fully insulated
type of construction is use

The KT8 anode circuit, when not
loaded in any way, will show a very sub-
stantial fall in anode current when it is
tuned to resonance, and it is important to
avoid running the wvalve more than
momentarily in such a manner that the
anode current has been depressed to
15 mA or less, since in this condition the

Complete assembly of transmitter showing

RF chassis at the top, followed by the

modulator, power supply for RF chassis
and power supply for modulator.

screen current is greater than normal and
the consequent heating of the screen will
give rise to screen emission. As soon as

a load is put on the anode circuit, the

anode current rises, and the dangerous
condition no longer exists,

The adjustment of the aerial coupler
will provide the current load in the
ordinary way, although, of course, all

ranst
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itter

(Concluded f{rom page 68 of
the July 20th issue).

By S. K. LEWER, B.Sc. (G6LJ)

preliminary tests should be carried out
with an ‘artificial aerial. In this con-
nection, the reader is referred to an
article on aerial coupling systems which
appeared in The Wireless World of March
9th, 1939.

The screen potentiometer R1o for the
buffer-doubler will be found to afford
sufficient control of the amount of power
in its anode circuit, and care should be
taken to avoid overdriving the KT8, par-
dcularly on the two lower frequency-
bands. Overdriving is indicated by a fall
in output when the amount of drive is
increased.

It is important to keep a watch on the
RF current passing through the crystal
while adjustments are being made. The
small lamp in series with the crystal,
which should be of low current rating,
such as 60 mA, will serve as an indicator
of RF current through the crystal, but it
must not be regarded as a fuse.. Par-
ticularly when adjusting the tritet circuit,
care should be taken to tune the oscillator
cathode and anode circuits so that the
lamp does not glow, or at least does not
glow brightly. Heavy crystal current
results in serious frequency drift due to
the temperature rise, and there is also a
danger of cracking the crystal.

Frequency Restrictions

The choice of crystal frequency is re-
stricted in the case of a one-crystal four-
band transmitter to .a comparatively
narrow part of the bands permitted by the
P.M.G., since the harmonics of the 7 Mc/s
crystal must lie within the limits of the
three higher frequency-bands. Permits
which have been granted recently are
restricted to frequency limits such that
there is no frequency in the 7 Mc/s band
which has harmonics in the three higher
ones, and in these circumstances two
7 Mc/s crystals are necessary for four-
band operation, but those amateurs whose
licences are of earlier date and who are
permitted to operate within wider fre-
quency limits, will find that one crystal
frequency can be selected so as to meet the
requirements for the four bands.

For telegraphy operation, the 1modu-
lator power supply should be switched off
and the secondary of the modulation
transformer should be short-circuited by
means of the switch Sz. The keying
should give clear cut operation, free from
chirp, but if a chirp is found to be pre-
sent, slight detuning of the buffer-doubler
anode circuit to one side of the resonance
or the other should overcome the trouble
without appreciably reducing the output.
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Four-Band Transmitter—
The keying circuit used here -actually

keys the oscillator besides the buffer and .

output stages.. The transmitter is, there-
for, quite silent while the key is up, and
no change-over switch is required. The
advantage which this affords by permit-
ting ‘‘ break-in’’ operation is very great,

particularly in these days of severe con-

Under-chassis view of the modulator unit.

Wireless
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- obtained have been  completely satisfac-

tory and the flexibility of the four-band
operation has proved to be a very useful
feature. = The success achieved by any
transmitter is, of course, dependent on the
aerial systems in use, and proper attention
must be given to their design, but these
matters are outside the scope of this
article. The transmitter described here,

The socket seen at the right carries the two-wire
connection from the modulation transformer to the RF chassis.

Ample space is available for

fitting a further stage of amplification if it should be required.

gestion in the amateur bands, and the

writer recommends that every opportunity
should be taken to use this feature to the
fullest extent.

For telephony operation, the key should
be short-circuited by a switch sunitably
placed on the operating-table, or the key
plug may be withdrawn from the jack.
The switch S3 on the RF power supply
should be opened for telephony working
in order to reduce the voltage to a safe
value, as previously explained. The
modulation transformer secondary switch
St must be opened, and the gain control
adjusted to give the desired depth of
modulation.

The adjustment of the potentiometer
Rz4 for giving equal drive to the two
KT66 modulator valves can be found with
sufficient accuracy by removing each one
of the KT66s from its socket in turn and
adjusting the potentiometer until the same
increment of RF output current in the
aerial circuit occurs with either valve
working singly. The increment of RF
output is best measured by means of a
hot-wire ammeter (or one of the thermo-
junction type), or more crudely by esti-
mating the increase in brilliancy of a lamp
coupled to the output circuit when fulfl
modulation is applied. Of course, the
gain control Rx6 must not be altered while
this comparison is being made.

Full modulation is obtained when the
aerial current increases by about 20 per
cent. while a pure tone of sinusoidal wave-
form is directed into the microphone. For
average speech, the increment of aerial
current is much smaller than 2o per cent.,
and care must be taken to avoid over-
modulating at the momentary peaks which
normally occur in speech, for such incor-
rect adjustment causes very serious inter-
ference with adjacent frequency channels.

Although the transmitter has not been
used over a long period of time, the results

used in conjunction with suitable radiat-
ing systems for the four frequency-bands,
will be found to meet most amateur re-
quirements in this country and may be
relied upon to give a lasting and satisfac-
tory performance.

Principles and Practice of Radic Servicing,
by H. J. Hicks. Pp. 305+x. Pub-
lished by McGraw-Hill Publishing Co.,
Ltd., Aldwych House, London, W.C.z2.
Price 18s.

ALTHOUGH this book deals primarily
with wireless servicing, quite a large

part of it is devoted to circuit theory. It

opens with chapters on the ‘* Fundamentals
of Magnetism and Electricity ”’

“ Fundamentals of Radio.”” Save that the

material is not arranged alphabetically, the

treatment here is on the lines of an encyclo-

pedia, many paragraphs consisting of
definitions. These are followed by a chapter
on valves.

The question of test apparatus is then
tackled and is much better done, although
the treatment of set-analysers is rather
sketchy. Multi-range voltmeters and milli-
ammeters are well described, however, as is
also the calibration of an RF oscillator.

Chapters on the theory of RF and AF
amplification follow, and it is unfortunate
that several errors occur here. It is, for
instance, stated that chokes are better than
resistances for AF decoupling, whereas both
theory and practice show that resistances are
much better on account of the very low fre-
quencies involved. The author also suggests
as a cure for motor-boating the improvement
of the regulation of the power supply by the
use of a larger mains transformer, a mercury-
rectifier, lower resistance smoothing chokes,
and a choke input filter.  Cases in which
these expensive remedies will effect any sub-
stantial improvement are rare, however, for
the important factor is the output impedance
at very low frequencies, but not at zero fre-
qguency. This is governed chiefly by the
chokes and condensers. In practice, the
usual resistance-capacity decoupling circuits
are much cheaper and much more effective.

and -
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The chapter on power supplies contains
over five pages on three-phase supplies,
which the average service man encounters
quite rarely. The rest of the book is much
more satisfactory and consists to a large
extent of a description of portions of receiver
circuits with a description of the symptoms
of likely faults. All the ordinary problems
are dealt with and there is a long chapter
on Public Address Systems. The book con-
cludes with a useful Appendix, in which are
included tables of wire and drill sizes, valve
characteristics, and underwriters’ regula-
tions. This data is, of course, all referring
to American practice. W.T.C.

Television
Programmes

Sound 41.5 Mc/s Vision 45 Mc/s
An hour’s special film transmission in-
tended for demonstration purposes will be
given frem 11 a.m. to 12 noon each week-
day. The National or Regional programme
will be relayed on 41.5 Mc/s from approxi-
mately 7.45 to 9 p.m. daily. s

THURSDAY, AUGUST 3rd.

3, “ Here’s Looking at Them,” a revue, 3.30,
Gawmont-British News. 3.40, ‘““ The Open
Door,” a duologue.

9, “ Order to View,” No. 4—a revue. 9.40,

British Movietonews. 9.50, Blood Donors, a
demonstration of the simple tests and minor
operation to which volunteers are subjected.
10.5, Cartoon Film. 10.10, Film. 10.20,
Music Makers: Catherine Clark, pianoforte.

FRIDAY, AUGUST 4th.

3-4.15, “ The Day is Gone,” an eeric play by
‘W. Chetham-Strode. i

9-10.30, Film, “ Le Patriote.”

SATURDAY, AUGUST 5th.
3, Nancy’s Puppets. 3.10, Cartoon Iilmn.
3.15, Model Trains. 3.25, British Movietonews.
3.35, Charles Heslop in “ Percy Ponsonby Packs
for Bank Holiday.” 3.45, Film.

9, Beatrice Lillie. 9.15, Cartoon Film. 9.20,

Bee-Keeping.  9.35, Albert Sammons playing
Mozart’s violin concerto in G. 1€, ‘“ The Tram

Conductor,” a monologue. 10.10, British
Movietonews: 16.20-10.30, Cartoons by Oscar
Berger.

SUNDAY, AUGUST 6th.
9.5, “ Mr Jonés Dines Out,” one-act comedy by.
Stuart Ready. 9.35, Film, “ Zoo Babies.”
9$.45-10.20, Symposium on Swans.

MONDAY, AUGUST 7th.
3-4; O.B. from the White City of the Inter-
national Sports Meeting.
9, A Gershwin programme by Eric Wild and his
Band. 9.30-186.30, Western Fim, “ Galloping
Dynamite.” )

TUESDAY, AUGUST 8th.

3-4.25, Nova Pilbeam in “ Prison Without
Bars,” a tragi-comedy of youth by Peggy
Barwell.

9, The Season's New Ballroomn Steps. 9.20,
Gaumont-British News. 9.30, Artificial lves—
demonstration of the construction of a glass cye.
9.45, Film. 16, Cartoon Nonsense by ‘‘ Nel.”
10.15, Cartoon Film. 10.25-10.35, Mark and
Michal Hambourg.

WEDNLESDAY, AUGUST gth.
3, Cartoon Film. 3.5, Renée Houston and
Donald Stewart: in Cabaret. 3.35, British
Movietonews. 3.45, Pamn Norris plays some
children’s tunes. 3.50-4.10, Film on Bermuda.

9, “ Rule Britannia "—DBallads of Britain and
of the Seven Seas. 9.45, British Movietonews,
9.55-10.25, A. P. Herbert's play, * Plain
Jane.”
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OF THE

PAYING FOR TELEVISION
Sponsored Programmes ?
THE possibility of introducing

sponsored programmes into
the B.B.C. television service has
not been widely canvassed, prob-
ably because most of the
““ prophets”” have overlooked
the fact that such a course was
considered permissible by the
Television Committee in its
report to the Postmaster-General
in 1935.

‘“We see no reason,’ ran
paragraph 65 of the Report,
“why the provision concerning
sponsored programmes in the
existing Licence should not be
applied also to the television
service, and we think it would
be legitimate, especially during
the experimental period of the
service, were the Corporation to
take advantage of the permission
to accept such programmes.”’

It is not unlikely that the Tele-
vision Advisory Committee has
borne this clause in mind in its
recent report-to the Postmaster-
General and that the B.B.C.
might, in certain circumstances,
be prepared to act upon it.

Direct advertisement would be
-avoided, but the Corporation
might be prepared to admit pro-
grammes containing a brief
acknowledgment of a sponsor.
Whilst the B.B.C., by the terms
~ of its Charter, would not be per-
mitted to accept payment for the
inclusion of such programmes,
the service would benefit in that
the sponsors would presumably
pay the artistes.

THE WORLD’S LISTENERS
Denmark Leads Europe
THE annual figures issued by

the Union Internationale ce
Radiodiffusion giving the in-
crease in the number of listeners
in the world during the preced-
ing year shows that nearly half
the world’s receivers are in
use in Europe. The approxi-
mate figures are: Europe
38,600,000, the rest of the world
39,400,000.

As there is no licensing system
in the U.S.A., exact figutres for
that country are not obtainable.
The figures, however, supplied
by the Federal Communications
Commission, place in U.S.A. as
the most radio-minded country
in the world with a total of
28,000,000 receivers. This figure
gives a proportion of just over
215 sets per thousand in-
habitants.

Denmark retains: the second
place with nearly 206 receivers
per thousand. Great Britain has
been relegated from the third to
the fifth position with nearly 193
per thousand.  The third and
fourth places being taken by
New Zealand and Sweden
respectively. Germany is tenth
on the list with 133 per
thousand.

The approximate total of list-
eners in the world is given as
312,000,000. In arriving at this
total, estimated figures for
Russia, Brazil and China have
had to be taken into account as
no returns have been made by

these countries.

COLOUR TELEVISION

Mr. Baird’s Latest Experiment

AS long agoe as 1928, Mr. J. L.
Baird demonstrated small
flickering television pictures in
colour at the British Association

meeting at Glasgow and again |

in February last year, he demon-
strated a mechanical-scanning
system of coloured television to
an audience at the Dominion
Theatre, London.

TLast week, at his laboratories
in Sydenham, he used his latest
apparatus  which  utilises a
cathode-ray  tube with a
mechanical scanner to project
pictures on to a screen three feet
square.

Between the cathode-ray tube
and the lens in the receiver a
scanning disc with blue-green
‘and orange-red filters revolves
so that tinted pictures are thrown
in sequence and combine on the
screen to form the coloured
picture.

The scanner in the transmitter,
which was at the Crystal Palace,
consists of a mirror-drum with
thirty-four facets and a colour

disc similar to that used in the
receiver.

A complete picture of 102 lines
is produced by triple inter-
lacing with a frame frequency of
162 c/s.

THE LISTENER AND HIS SET
HILST it is hardly likely
that readers of The Wire-
less World need demonstrations
to show them whether or not
they are getting the best from
their receivers, they will doubt-
less be interested in a forth-
coming broadcast entitled ** The
Ordinary Listener and his Set "’
to be given by Mr. R. A. Watson
Watt.

During this talk, which will
be broadcast Nationally on
August 17th, recordings will be
used to illustrate the effect of
the maladjustment of a receiver
on its performance. Recordings
will also be employed to demon-
strate the different methods of
overcoming electrical interfer-

| ence.

< <>
CATERING FOR
ALL TASTES. This
year’s Radiolympia
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poster, which is here
reproduced in minia-
ture, shows, in a
way which previous
posters have failed
to do, the diversity
of the Exhibition’s
appeal. This poster
is but one way the
R.M.A.is endeavour-
Ing to make people
Radiolympia-
conscious.
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AMATEURS IN WAR TIME

Government Statement

S
A master-General, in reply to
a question in the House of Com-
moens, announced that it had
been decided, after consultation
with the Government Depart-
ments concerned, that it would
be essential in time of war to
close down the wireless trans-
mitting sets used by experimen-
ters. He added that he under-
stood steps had been taken by
the Admiralty and the Air
Ministry to enrol a number of
suitable wireless experimenters
in special wireless units in time
of emergency. These, of course,
are the Royal Naval Wireless
Auxiliary Reserve and the Royal
Air Force Civilian ‘Wireless
Reserve.

During the Great War re-
ceivers as well as transmitters

was expected, the Post-

be adopted in the event of war
now, for broadcasting is counted
as a national service, and would
most certainly be invaluable to
the Government for disseminat-
ing news and instructions.

| WORLD MORSE CHAMPIONSHIP

75 w.pam. !

ET is reported from- the U.S.A.
that, “taking perfect
copy for a period of 15 minutes
at 75 words per minute,”” Mr.
T. R. McElroy has retained his
world championship for high-
speed morse, and also sét up a
new record. The contest was
conducted under the auspices ot
the Federal radio authorities.
Mr. McElroy acts as resident
American buyer in Boston for

had to be surrendered. This | the British firm of Webb’
procedure would not, of course, Radio.
THE “A” CODE -

R.5.G.B. and A.R.R.L. Decision

THE Radio Society of Great
Britain has now concluded

~ a very thorough examination of

the ““A’”’ Code, with a view to
ascertaining whether this pro-
posed mnew signal-code (which
was described in The Wireless
World for May 11th) could be
brought into world-wide use to
meet the needs of amateur trans-
mitters.

After fully considering the
draft code in all its aspects, and
having had consultations with
the American Radio
League on the subject, the
R.S.G.B. Council has come to
the conclusion that it cannot see
its way clear to putting forward
the ““ A’ Code for inter-

Relay~

national adoption. Both the
R.S.G.B. and the A.R.R.L.
incline to the view that new
signal abbreviations for amateur
use should take the form of addi-
tions to or modifications of the
existing ** O 7 Code.

AIR RADIO SERVICE
BY means of a reciprocal ar-

rangement with foreign air
lines and ground stations, Im-
perial Airways has for some
years offered facilities to pas-
sengers on the Empire routes for
the receipt and despatch of radio
telegrams in the air. This ser-
vice was extended from Tues-
day, August 1st, to 'planes on
the Continental routes, with the
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News of the Week—

exception that telegrams cannot
be sent from ground stations in
the U.K., Ireland and France.

Wireless
World

The arrangement will, of course,
be subject to the exigencies of
the radio service in regard to
navigation,

RATIONALISING THE

Limiting Feceiver Types :

ULL details of the orders
regulating the rationalisa-
tion of the German broadcast
industry were officially pub-
lished on July =29th. These
regulations, issued by General
Fellgichel, who was recently put
in charge of the entire German
electrical communications indus-
try, become law under the Four
Year’s Plan for economic inde-
pendence:.

The radio industry has been
organised into twelve groups of
manufacturers, the members of
which will jointly manufacture
receivers which must be for AC
or AC/DC operation.-

Apart from the Pecple’s Re-
ceivers, only the following sets
may be manufactured by the
groups: & high efficiency re-
ceiver (probably a small super-
het) at a medium price; a large
superhet; a car radio receiver
and a high-quality set for the re-
ception of the local station and
the wired wireless service.

Portables and special purpose
receivers may only be manufac-
tured if there is a demand for
them in Germany or, alterna-
tively, if they are required for
export. Public address ainpli-
fiers have been standardised at
20, 120 and 500 watts output.

Components must be chosen
from those types which are also
suitable for use in apparatus for
National defence. Individual
or hand-made construction must
give place to mass production
throughout the industry.

To prevent the selling of last
season’s sets at reduced prices,
the industry has been ordered
to continue the production of
the new types for a longer
period than hitherto.

The number of types of valves

'

GERMAN INDUSTRY

Interference Legislation

has already bcen reduced from
sixty-six to {wenty-three and
instzad of 100 different loud
speakers, there are now four-
teen.

The number of {types of
resistances has been drastically
reduced ; from 1,000 to 17!

The immediate suppression of
all sources of man-made inter-
ference is to be enforced which,
with the introduction of tele-
vision means that all motor cars
must immediately be fitted with
anti-interfereuce suppiessors.

Commenting on these develop-
ments, which seem to put an
end to vearly progress, the
official German Party newspaper
states that a wireless set has
now become a common instru-
ment of daily use and therefore
it was time to rationalise and
standardise production to ensure
quality with cheapness. The
comment closes with the words,
“we will thus have technically
the best set in the world,
and this set will be purchasable
by the widest circle of people.”

AFRICANS AND BROADCASTING

SCHEME for establisting a

broadcasting  service in
Uganda is envisaged in a recent
report on the reactiors of
Africans to broadcasts through
public-address equipment. The
scheme is essentially educational,
for it is pointed out that broad-
casting is the only means of
reaching the masses.

It is proposed to inaugurate
the service either with a 20-kW
medium-wave station or a 30-kW
short-wave station and a 2-kW
medium-wave transmitter. The
provision of 300 communal re-
ceivers is also proposed.

VILLAGE RECEIVERS
O far the most formidable
obstacle in the path of
popularising wireless in India
has been the lack of an entirely
satisfactory  village receiver.
Two models now being tested
by the Research Department of
All-India Radio are based on
data gleaned from the use of
seven experimental models in-
stalled in villages around Delhi
by A.L.R. during the past three
years.

Both the receivers cover the
short anid medium wavebands,
thereby ensuring good reception
throughout the year. The pro-
blem of village receivers is
essentially that of economically
maintaining and running bat-
tery-operated sets, for few wvil-
lages have an electric supply.

 to high-frequency, Mr.

AN INTERNATICNAL MEETING
ANY well-known names
appear in the list of lec-
turers at the International Meet-
ing on Physics, which is to be
held in Zurich during the Swiss
National Exhibition from Sep-
tember 4th-to 17th. The second
International Television Meeting
will be held during this period
and the following will be among
the speakers: DMr. Blumlein
(E.M.I.), Dr. von Okolicsanyi
(Scophony), Dr. Strutt (Philips),
Dr. Zworykin (R.C.A.)), Dr.
Lubszynski (E.M.I.) and Dr.
D. M. Robinson (Scophony).
During the meeting devoted
T. L.
Eckersley, of Marconi’s, and Mr.
W .T. Gibson, of Standard Tele-
phones and Cables, will be
among the speakers.

FROM ALL
QUARTERS

Expedition’s Transmissions

Tae eighth annual expedition
of the Public Schools Exploring
Society will be to Newfoundland.
The party of forty-six boys under
the leadership of Surg. Comman-
der G. Murray Levick, R.N., left
{or’' Newfoundland on August 1st.
During the period cf the explora-
tion, which will be from August
oth to September 6th, the trans-
mitter at the base camp will be
transmitting daily between 9 and
11 pm. GMT. on 7.104 and
2.552 Mc/s under the call signs
G8XY and G8XZ.

Wireless Beacon at Longstone

k Lighthouse

UTBMATIC marine wireless
beacons are to be irstalled at
Longstene Lighthouse in  the
Farne Islands and on the Outer
Gabbard ILight Vessel, by the
Marconi Company. The initials

of Grace Darling, who lived in the
Longstone Lighthouse, preceded
by the distinctive letter M allotted
to the beacons around the British
Tsles, have been used for the
beacon’s call s&ign, MGD.

Meteoorological Stations

It has been decided to establish
wireless stations on the Islands of
Minicoy and Ameni, off the south-
west coast of India, which are en-
tirely cut off from the mainland
during the south-west monsoon.
The islands’ transmitters will send
meteorological information to the
mainland stations at Calicut and
Malappuram.

American Enterpriss

AN American broadcasting or-
ganisation is reported to have ap-
proached the Finnish Government
with a view to purchasing or hir-
ing a Finnish short-wave station
or, alternatively, to constructing
its own transmission line from
Helsinki to Stockholm in order to
meet American requirements for
broadcasts from the 1940 Olympic
Games. Since the suggestions in-
volve a violation of the Finnish
Communications Act, they have
been turned down.

Programme Director Retires

Wira the retirement of M.
Emile Brémond, Director of Pro-
grammes, the Irench State Broad-
casting Service has suffered a big
loss, for he has been responsible
for the correlation of the pro-
grammes, He leaves the broad-
casting service to undertake the
direction of the French daily
newspaper, Le Progres de Lyon.

Sponsored Programmes

DuURING a recent discussion in
the Norwegian Parliament on the
State broadcasting organisation’s
budget for 1939-40, the question
of sponsored programmes was
raised. It was moved that the
Norsk Rikskringkasting bé noti-
fied that the majority-of listeners
and members of Parliament
would appreciate the abolition of
the present daily quarter-of-an-
hour transmission of spousored
items. The Parliamentary debate
has evoked strong protests from
commercial organisations.
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Greek Radio Tax

OWNERS of receivers in Greece
must comply with a decree which
demands that all receivers must
be registered for taxation within
a month. The tax so far as
private houses are concerned,
varies from 3s. ¢d. to 11s. 3d.,
according to the value of the re-
ceiver; schools will have to pay
7s. 6d. Receivers in cafés, hotels
and cars will be taxed @ at
£i 2s. 6d., whilst owners of sets
in yachts, trains and aeroplanes
will have to pay /1 17s. Gd. per
annum.

French Licence Fez
AcCOrRDING to statements which
have appeared in various Parisian
daily newsvpapers, the licence fee
in France is likely to be increased
irom 50 to 70 francs next year.

italo-German Televisioa

Tue German Post Office Tele-
vision Company, which was
formed some menths ago, has
taken over the complete technical
cperation of the studio equipment
of the Italian television service,
which opened on July 22nd, using
a frequency of 44 Mc/s for vision
and 40.5 Mc/s for sound.

The Berlin Radio Show

IT has been definitely stated that
this year’s Berlin Radio Exhibi-
tion, which opened last Friday,
will be the last of the series which
have been held annually for the
past sixteen years. Next vyear
there will only be a radio section
at the International Transport Ex-
hibition in Cologne.

Northants Television Development

Lreaping radio dealers in North-
ants have formed the Northamp-
ton and District Televisicn De-
velopment Association with a view
to impressing upon the Govern-
ment the necessity of television
becoming an immediate national
proposition.

Ttalian ““ Youth” Set
AT the Rome Fair, a new
‘““popular set’” for youth has
been introcduced to take the place
of the former model. It is called
Radio-Roma and will be available
to, the public by September ¥sth.

Danish Radio Benevolence

To mark the tenth anniversary
of the Danish radio benevolence
fund (Dansk Radio Hjaclpefond)
500 free receivers are scheduled for
distribution in the autumn. By
that time the institution will have
presented more than 3,200 sets to
citizens who would not otherwise
have had access to broadcast pro-
grammes. Incidentally, about
61,000 registered listeners (8% per
cent. of the total), are for social
reasons exempt from payment of
the annual licence fee. In this
respect Denmark is believed to
hold a world record.

Miscellaneous Advertisements

As announced last week, slight
alterations 'in our printing ar-
rangements are necessary with the
approach of August Bank Hcli-
day. Miscellaneous  advertise-
ments, therefore, intended for the
issue of August 1oth must be re-

- ceived not later than first post to-

morrow, Friday, August 4th.
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SELF-INSTRUCTION BY AN UNUSUAL METHOD

~ THE greatest handicap to the
learming of Dorse is un-

. doubtedly. the lack of a skilled
i operator to work the key so that
proper receiving practice may be
- obtained. - In this article an unusual
and easily constructed device is |
described whereby this disadvantage
is, to a certain extent, overcome.

F~ 8 NHE principal advantage of the
apparatus to be described is that
accurate morse symbols, code ab-
breviations, and even short words
can be transmitted with their correct rhyth-
mic sound values at any desired speed,
either by the learner himself or by a friend
‘who has ne knowledge of the morse code.
In addition, the device is simple and
cheap to construct. Fig. 1 is a view in
plan of the complete instrument, and it will

By A. R. KNIPE

" be seen to consist of a baseboard & which

may be cut from $in. or }in. thick ply-
wood; a ‘‘signal plate”” ¢ made from a
piece of thin flat sheet brass, aluminium
or ordinary tinplate; and a stencil b which
may be formed from a sheet of insulating
material such as empire cloth, thin cellu-
loid, or even stout paper. There are
also a number of thin wooden strips d,
slightly wider than the signal plate, each
strip being drilled for wood screws at the
ends. These strips of wood secure the
stencil to the signal plate, and also clamp
these two items firmly to the baseboard,
in addition to serving as guides for the
stylus brush e.

This stylus brush is the means whereby
the morse signals are transmitted, its
exposed end making contact with the
signal plate through the stencil, thus
closing the buzzer circuit, It may be con-
structed from a length of insulated wire
cable such as one strand of twin lighting

flex. It should be

stiffened for a dis-
tance of about 5in.
at one end to-enable

it to be held like a

pencil in the hand.

One method of

&
[-%
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achieving this is to

wrap a strip of
glued  cartridge

5

paper around the
cable so as to en-

case it in a more or
less  rigid  tube,

taking care to en-
sure that the bare

copper wires project
for a distance of
about 3/32in. from
the extreme end.

The construction
of the stencil sheet,
which is the only

portion of the whole

apparatus on which

any real care need

‘BUZZER

TELEPHONES

be expended, is
accomplished in the
following manner:
A sheet of stout
paper of the re-
quired  size is
divided transversely
by a series of
parallel lines ruled
+in. apart.  The
morse characters to

The construction of

the unit is quite
simple and straight-

forward.

be transmitted are then marked off be-
tween these lines, taking care to leave an
adequate space between each complete
character, and to make the length of the
symbols conform to the recognised morse
code standards. These lay down that
the space between a dot and a dash should
be equal to the duration of a dot, and
the length of a dash equal to three dots.
Actually the spacing between elements
should be increased slightly to allow for
the thickness of the stylus brush. To

8js—t

_TT% Lo
=

BUZZER TELEPHONES

The electrical connections. The separate
headphone winding may consist of a few
turns of wire wound over the buzzer bobbins.

illustrate the foregoing it may be men-
tioned that the morse letter ““* A’ is formed
by marking off a distance of }in. on one
of the parallel lines to represent the dot.
This is followed by a space of 3/16in.,
and then a distance of £in. is marked off
for the dash. The above method may
appear rather laborious, but in practice
this is not the case, for an lin. diameter
hollow punch can be used for piercing the
holes, and three holes touching each: other
(the thin webs being afterwards removed)
gives the correct length for a standard
dash.

Preparing the Stencil

The desired morse characters having
been drawn, the paper may be pasted to
a sheet of empire cloth, and, when dry,
this may be placed on a smooth piece of
wood, and all the holes forming the dots
and dashes punched through the cloth,
using a sharp hollow belt punch for the
purpose. The paper is next damped and
peeled away leaving an insulated stencil.
If the paper used has been tough and of
good quality it is quite feasible to employ
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Mastering Morse

this as the stencil itself, and thus dispense
with empire cloth or other better-class in-
sulator. Finally, the stencil sheet may be
cemented to the signal plate with shellac
varnish or cellulose cement, or, if desired,
it may be merely held in place by the
wooden clamping strips.

The assembly of the remainder of the
apparatus is quite straightforward, the
signal plate and stylus brush being wired
in place of an ordinary morse key, as de-
picted in Fig. 2. It will be noticed that
an additional winding has been provided
on the buzzer for headphones. A few
turns of wire over one of the bobbins of
the buzzer is usually all that is necessary.

To avoid disturbing other members of the -

household unnecessarily, the buzzer can be

Wireless
World

mounted on sponge rubber, and enclosed.

The device is held by the left hand like
a writing pad, and the stylus brush inclined
at a slight angle to the vertical while being
drawn steadily from left to right in the
gap between the wooden strips, the point
of the brush pressing lightly on the stencil
surface. The action "is as though the

. characters were being crossed out as they

are transmitted. The speed of passage of
the brush may be progressively increased
as the rhythmic sounds of the morse
symbols are memorised. A buzzer has
been employed in place of a valve oscil-
lator, to make the apparatus simple and
completely self-contained. The writer
would like to stress, however, the import-
ance of obtaining a good quality high-note
buzzer.

ando:

Curses Loud and Deep !

\ N hour or two before this note was writ-
ten I found myself heartily echoing
(though in less polite language) the plea
made recently in a Wireless World editorial
for bigger and better instruction books to
accompany receiving sets. A smallish com-
munication receiver had proved so strangely
insensitive. on one of its short-wave ranges
that it was clear that the trimming had
slipped somewhere. Deciding to tackle the
job straight away, I consulted the book of
words to ascertain the intermediate fre-
quency. No figure for this was given, so I
had to telephone the makers at ninepence
per three minutes—and the “‘pips”’ went
twice before they could tell me what I wanted
to know. But I wasn’t yet out of the wood;
in fact I’'m- still in it. The book contains a
circuit diagram in which each condenser,
resistance and so on is numbered; you have
only to look up its number in a neat table
on the next page to discover the value of any
component and the part that it plays. But
there is no corresponding layout diagram to
enable the padders and trimmers to be located
and identified. There are four short-wave
ranges, so one teeds a little help in this
way! As I can’t afford any more two-and-
threepenny ’phone calls, 1've sent an SOS
by post, and put off doing the job until the
diagram. (if one exists) makes its appearance.

Please !

Set manufacturers may possibly defend
the sketchy and inadequate instruction book
that goes out with so many broadcast re-
ceivers on the grounds that they don’t want
to encourage the uninitiated fto mess about
with the innards of their sets; hence the less
technical information - given, the better.
That’s as may be. But the communication
receiver and the short-wave sets are surely
in an altogether different category. They
are mostly bought, cone imagines, by folk
who know something about wireless and like
to be able to ““ hot up’’ their own sets, or to
readjust them when the need arises. You
can, of course, puzzle out a complicated lay-
out if you’'ve sufficient patience and enough
time on your hands. But it’s exasperating
to have to do so, particularly because you
realise that the work you are doing should
be completely unnecessary. Will those who
make such sets please lend an ear! Some

liations
By “DIALLIST”

books of the words contain everything that
one wants to know about the sets with
which they go; that should be true of all
that concern C.R.s and short-wave sets.
May it be so this coming season.

oAy my Ay
A Queer Decision

JUST why the organisers of Radiolympia

have seen fit to put their collective foot-

down on the proposed A.R.P. exhibit is a
little difficult to understand. We are told
that it might have the effect of inducing the
wrong frame of mind in visitors at the very
time when those responsible for the Exhibi-
tion want them to feel most happy! What
exactly is meant by the wrong frame of mind
I don’t pretend to know; but I can’t for the
life of me sce why the A.R.P. exhibit that
had been planned should have had any very
disturbing effect on anyone. Actually, a
large proportion of those who go to Radio-
lympia are likely to be me¢mbers of one or
other of the Defence Services, and to them
the A.R.P. sideshow would have been full
of interest. I hope he R.M.A. will recon-
sider this decision. We’re not suffering from

jumpy nerves, so it’s a pity to do anything

that suggests that we are.
. ¥a "= "m
The Seda Cell

Y best thanks to.those readers who have

been kind enough to send me suggestions
for solving the LT current supply problem
in out-of-the-way corners of the Empire,
where accumulator charging is impossible.
Most of the ideas sent in aré ingenious and
interesting.. One reader mentions a primary
cell that is new to me, but seems to have
distinct possibilities for  filament heating.
This is the Edison Soda Cell, which is now
used by the signal and telegraph depart-
ments of some railways for track circuit
working. In such a circuit the cell is under
a continuous small load, with frequent brief
periods in which it is almost on dead short
circuit. In these conditions it lasts for six
to nine months, needing no attention until
a renewal is called for. The electrodes are in
one block, and the chemicals for the electro-
lyte are packed dry in a tin. It can thus be
sent by patrcel post. My correspondent
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describes it as the cleanest of all primary
cells. The only snag is that the EMI is but
0.9 V per cell. Some nominal 2-volt valves
will work with a filament battery voltage as
low as 1.8, but others won’t; anyhow, with
two 0.g-volt cells in series there’s absolutely
nothing to play with.

Running Costs

No one has described any experiences with
the bichromate cell. This gives a full 2
volts, and I know that it will supply a heavy
current, for a time at any rate. If the zinc
is well amalgamated and made so that it
can be lifted clear of the electrolyte when the
cell is not in use, can a cell of suitable size
supply, say, 0.6 ampere for two or three
hours a day without running costs being too
ruinous? The big difficulty with primary
cells seems to be that the non-messy ones
that have the necessary volts won’t supply

' the amperes required, and vice versa.

A Quaint Plu;

O you remember my mentioning some
weeks ago that I'd read in an American

paper that numerous fatal accidents were

caused each year on the other side of the
Atlantic by.the reprehensible habit of yank-
ing wall plugs out of their sockets by the
leads? I wondered then' whether the plugs
had no kind of finger-grip, and whether
there was no achorage for the leads. A
British Columbian reader has just sent me
what he assures me is a fair sample of the
plugs used in Canada and the U.S.A. Hav-
ing examined it, I'm not surprised that un-
toward things are apt to happen with it!
Imagine a very small mushroom provided
with twin flat stalks, and you have a fair
picture of it. The ““stalks,”” which form the
prongs, are simply brass strips 1-inch wide
and less than s-inch thick. The wires go
in through a hole in the mushroom top, and
the only anchorage is that provided by the
terminal screws. These screws, by the way,
are exposed, for there is no cover to the
underside -of the mushroom. Uncle Sam
might do worse than take a look at our
plugs! The standard mains voltage in the
U.S.A. is, of course, only 110; shocks may
be common, but I should think that fatalities
are much rarer than was suggested by the
journal from which I quoted.

Twisted }omts

Not everyone agrees with my condemna-
tion of the twisted-up joint made in flex wire
as being unreliable unless it is subsequently
soldered. A reader points out that the
G.P.O. telephone people use thousands of
them in their underground cables running
through conduits, and have little trouble
with them. Gthers write of similar joints
in flex HT battery léads that have been in
use for years, and still seem to be as good
as ever. You may or may not remember
that my uncomplimentary remarks about
twisted joints were inspired by a fault that
had developed in the LT leads of a portable,
which had been lengthened some time pre-
viously. A service engineer writes that he
deals each week with about a dozen sets
whose HT and LT leads have been ex-
tended by means of twisted joints to
enable batteries supplied by a hire service
to be used. ‘I find,”” he says, ‘‘ that, whilst
the HT leads give very little trouble, about
one in twelve of the LT leads requires atten-
tion.”” Am I right in surmising that the
twisted joint will stand up to a current of
a few milliamps, but becomes unreliable
when called upon to carry half an ampere or
more?
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Valve Prices : Official Statement

IN connection with the references in your

~issue of July zoth, 1939, to the prices
charged to the public for valves, it is de-
sired to advise you that no reductions in
their prices are contemplated at the present
‘time.

it should be borne in mind that experi-
ence has amply demonstrated that the
valves maufactured by the members of this
Association give an exceptionally long life,
and it is the fact that the sales of valves
for the maintenance of existing receivers is
very small in relation to the sales of valves
for new sets.

The foregoing, taken in conjunction with
the guarantee and generous service offered
by the English valve manufacturer, results
in the average cost of new valves to listeners
being of the order of only a shilling or two
per receiver per annum. Since this. small
sum attaches to the use of perhaps five
valves, for. some theousands of hours per
annum, it may be accepted that its incidence
arpon the public is extraordinarily low and
_does not constitute any hardship.

D. P. WHEELDON,
Secretary, British Radio Valve Manufac-
turers” Asociation.

« Distortion in Transformer Cores”

BEFORE replying to the technical points
raised by Mr. Scroggie in his letter of
‘last week, I should like to express my appre-
‘ciation of the exceedingly nice things he said
about my articles on ‘‘ Distorton in Trans-
former Cores.”” And at the same time may
I be allowed the space to thank the many
‘other readers who have  written to’ me
privately about the same matter?

Mr. Scroggie’s first point relates to ampli-
tude distortion and intermodulation pro-
ducts. The reason for my ‘‘ summary dis-
missal ” of this matter is that it did not
seem quite so important in the case of a
transformer as in that of a wvalve (for
example) because of frequency discrimina-
tion in the former. Only spurious fre-
“quencies of a low order can find their way
to the external load. However, it is quite
possible that I have under-estimated this
evil.

The next item, which deals with my use
of the avithmetical sum of the harmonics, is
very important. The ‘ Partridge Distortion
Index ’’ is intended to fulfil two purposes:
(1) to provide a simple means whereby pro-
fessionhal engineers and amateurs alike can
make reliable comparisons between trans-
formers, and (2) to provide the transformer
designer (as distinct from the circuit designer
or transformer user) with a convenient
means of dealing with distortion calcula-
tions. As Mr. Scroggie states in his letter,
it is purely an index number associated with
output transformers, and therefore does not
'in'any way come‘into conflict with existing
standards.

It is well known that the offensiveness of

harmonics varies considerably with their
order. We are particularly concerned with
the 3rd, 5th and 7th harmonics, and of these
the 3rd is the least harmful, while the 5th
and 7th are suspected of being vastly more
sinister. An exact measure of the relative

““nastiness”’’ is not possible, and therefore
the only really sound -method expressing the
total distortion is by a statement of the per-
centages of each separate harmonic. This re-
quires three numbers and three calculations
to obtain them. Clearly a single index num-
ber would be preferable if one can be found
that is easy to derive and that is not too
misleading in its indications. But there is
no point at all in going to any trouble to
obtain a figure that is of academic interest
alone.

Consider two possible examples of distor-
tion. One consisting of 6 per cent. 3rd har-
monic alone, and the others of 2 per cent.
3rd, plus 2 per cent. sth, plus 2z per cent.
7th harmonic. There are reasons for believ-
ing that the former will be the more pleas-
ing. DBut the RMS sum of the harmonics
gives 6 per-cent. for the former (least harm-
ful) and 3.5 per cent. for the latter. To what
purpose have we squared three numbers,
added the results together, and then taken
the square root of the answer? The straight-
forward arithmetical sum is every bit as
good as a guide to effective distortion (better
in the example given), requires no aptitude

for mathematics and saves a lot of time. In
addition to this, there is another thing that
adds to the usefulness of the *‘Partridge
Distortion Index.”” A glance at the trans-
former distortion curves given in the
articles will show that very approximately
the 3rd harmonic is generally about 50 per
cent. of the arithmetical total, while the
5th and 7th harmonics are each around 25
per cent. Thus one always has a very fair
idea of the whole story. In brief, the RMS
summation involves more work and pro-
duces a less convenient ‘‘ Index’’ than the
arithmetical sum.

Lastly, there is the affair of the 20 phons.
I fear that my imagination was so fired by
the discovery that 2 per cent. 7th harmonic
could sound like 100 per cent. that I told
the world about it without stopping to con-
sider the subdued nature of the experiment.
However, we agree about the principle of
the thing, so perhaps I may be forgiven for
this unintentional exaggeration. But I am
not so sure about the masking effect. The
fundamental might mask the harmonic as
such, but would it cover beats against a
near-by frequency? N. PARTRIDGE.

London, S'W.x.

New H.M.V. Television Sets

ETAILS of the new models which will be
added to the H.M.V. range of television
receivers on August 29th are now available.
The new instruments all incorporate the same
chassis, which is a superheterodyne with a new
high-slope valve of compact desigd (the Z62)
in its RY stage. The frequency changer is fol-
lowed by two IF stages common to sound and
vision, and these are followed by additional
separate stages for sound and vision. The sound
channel includes a ‘“ hiss limiter *’ circuit which
takes a portion of the output and feeds it out
of phase through a diode into an earlier point
in the circuit. This feature has been introduced
primarily to combat motor car interference.
On the vision side, the output from the third
IF stage is passed to a D43 valve for demodula-
tion, and thence through a KTZ41 to the
Separate diodes in conjunc-

cathode ray tube.

H.M.V.

made

s .
tion with KTZ63 valves act as sync. separators.

Separate power supply units are provided for
the sound and vision circuits, so that the receiv-
ers may be used for high-quality reception of

Model 1800 with
10-inch tube and
console Model
1802 with 14-inch
tube. Provision is
for using
the sound
separately

high-quality re-

ception.

programmes relayed through Alexandra Palace,
without workmg the wvision side of the
receiver.

In two of the new receivers, the picture size
is 6%in. x 8%in. They are the table Model 1800
at 31 guineas, and the console Model 1801 at
36 guineas. A 14-inch tube giving a picture
9fin. x 17¢in. is used in the Model 1802 console
at 44 guineas, and the Model 1850 at 57 guineas.

table

side
for

The latter includes an all-wave push-button re-
ceiver with AFC.

The existing Models
being continued.

905, o7 and 9oo are
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“Cathode Ray’’ Solves a

Mystery

E WAS exceptionally interested in the
recent article by ‘‘Cathode Ray’’ in
which he expounded the mysteries of the
transatlantic telephone, as it clears up
another mystery existing in my own house-
hold, which has worried me for many
years past, almost, in fact, since the day
when the transatlantic telephone was in-
augurated.

It so happens that Mrs. Free Grid has
a sister living in America, not because her
family is American, but because many
years ago she—the sister I mean—cn-
trapped some unfortunate citizen of the
U.S.A. into a promise of marriage at a
time when he was just recovering from the
effects of a very bad crossing, and was
probably feeling like death warmed up,
and hadn’t a kick left in him.

At any rate, whatever be the reason for
this strange lapse on the part of a mem-
ber of a nation of people who pride
themselves on their mental alertness, she
has for many years past been installed
in the U.S.A., and is doubtless respon-

sible for a good deal of the strange ideas

which the Americans have concerning our
mode of life over here. The point is that
about once a week Mrs. Free Grid rings
her up on the phone, and what I have
never hitherto been able to understan-i
is that the conversation simply develops
into a long, unbroken monologue on the
part of Mrs. Free Grid, her sister, appar-
ently, not Leing able to get a word in
edgeways. Now my sister-in-law is only
slightly less well endowed with conversa-
tional powers than my wife, and I failed
to see why the weekly contests should have
developed into such one-sided affairs.

Mrs. Free Grid and —

The whole thing is, of course, quite clear

now, after Cathode Ray’s explanation. -

The power used in the transatlantic phone
is so great that if something were not done
a vicious feed-back circle would be estab-
lished between transmitter and receiver
on the same side of the Atlantic, and con-
tinuous howling would occur. This is
prevented by making each speaker’s voice
operate a relay which breaks the circle by
opening the neighbouring receiver circuit.
In effect, therefore, as long as a person

continues to speak, the transatlantic tele-
phone is a one-way affair, and the unfor-
tunate wretch at the other end has no
chance to butt in.

This, of course, is precisely what hap-
pens in the case of Mrs. Free Grid and her

sister. Mrs. Free Grid certainly has no
flies on her, as her American brother-in-
law once told me, and what she does after
she has rung up is to get her spoke in first,
and since she scarcely pauses for breath
once she has started, her unfortunate sister
can’t get a word in edgeways. I have sent

-a marked copy of the Wireless World con-

taining Cathode Ray’s article across the
Atlantic, together with a few anonymous
explanatory notes, and am now awaiting
developments. )

Is Remote Control
Wanted ?

E HAVE just been having an interesting
correspondence with a reader on the
subject of remote control.
to write to me in the first place because of
what he claimed to be my obvious ignor-
ance of the goings-on in that strange
underworld in which wireless manufac-
turers live and have their being. His
claim to special knowledge lies in the fact
that he is acquainted with a girl who winds
coils in one of our big wireless factories,
and she, so he claims, is in a position to
be in the know. This may not seem a
very reliable source of knowledge to you,
but, all the same, it is surprising what
some factory girls do know, and I am not
at all sure that there may not he some-
thing in what this particular correspon-
dent tells me.

In the first place, he takes me to task
for prophesying that manufacturers will
be bringing out remote control receivers
galore because there is a strong public
demand for them. He argues that there
is no more a public demand for them than
there was for broadcasting itself in the
days before it started. It was, he states,
the manufacturers who created the
demand for broadcasting by forming the
old British Broadcasting Company in
1922, and starting to broadcast pro-
grammes. Coming to more recent times,

" my correspondent alleges that there was

never any outery or demand among
listeners to be given the advantages of
push buttons. It was only after they had
been given them that they realised their
advantages, and took to them.

As a truthful man, I must admit that
my correspondent is right in the above
statement, and quite frankly, told him so,
but I ventured to disagree with him when
he said that even if there were a public
demand for anything, manufacturers
would ignore it. Much as it went against
the grain, I felt compelled to rush to the

He was roused -
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defence of the manufacturers, and in a
somewhat heated reply, pointed out that
they would most certainly market any-
thing for which there was .a public
demand, as it would be in their interests
to supply goods to a market which was
already waiting for them. My corres-
pondent, however, countered by citing
numerous instances in which the manufac-
turers had failed to satisfy a very strong
public demand, and, in addition, he stated
that everybody in the manufacturing
world knew that public demand was fickle
and unreliable. Being a technical man, I
promptly refused to argue with him on
non-technical subjects, and so closed the
correspondence.

Personally speaking, I am all in favour
of remote control, my only objection to it
being that it is, after all, still necessary
to push a button bearing the name of the

— her sister.

station you want to listen to. I should
have thought that as a result of all the
experimental work which must have been
put into the development of the voice-
operated relays in the transatlantic tele-
phone, about which I have just been
talking in connection with Mrs. Free Grid
and her sister, radio engineers would have
found it easy to produce some sort of
voice-operated system of tuning. I per-
sonally cannot see any fundamental diffi-
culty in the way; it is merely a question
of perfecting details; and, after all, diffi-
culties are only sent into the world to be
overcome. None of you can deny that it
would be exceedingly pleasant to sit back
in your armchair and tune in by bawling
out the name of the station you want to
receive.

I dare say, however, that the scheme
would be abused, and some of you idle
rich would take to having a footman
standing at your chairside to do the bawl-
ing. However, probably some of you of a
more technical turn of mind than the aver-
age have your own ideas on the subject
and could probably devise some method
whereby we poorer folk could dispense
with the necessity of shouting without
having to go to the expense of a footman,
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SHORT-WAVE STATIONS OF THE WORLD

Arranged in Order of Frequency and Wavelength: (Stations with an Aerial Power of 20 kW and‘ above in heavy type)

1 Tuni ~ Cal Tuning |
Station. S(i;n l Mi¢s. Posliltlilgx%s. Metres. | kW. L Station. ' Signl. M/cs. Positions.I Metres. | kw,
Amateurs ... . N e INTL B 4. e 17443 | — | Radio-Nations (Switzerland) HBO 11.40 26.31 | 20
to to Motala (Sweden) SBP 11.70 |... 25.63 | 12
2.00 150.00 Moscow (U.88.R.) ... .. | RIA 11.71.{... 2?.62 15
Amateurs ... oo TR T 3.50 |eeeennnennns 85.71 — Paris (Radio-Mondial) (France) 1+ TPA4 g2 ... 25.60 | 12
to to Huizen (Holland) PHI 11.73 |.... 26.58 | 25
4.00 75.00 Boston (U.S.A.) W1XAL 11.73 |.... 25.58 | 20
Calcutta (India) ... . 1 vuc2 484 |.eees 61.98 | 10 Vatican City (Vatlcan Sta.te) HVJ C1L74 25.55 | 25
Bombay (India) . i VUB2 4.88 61.48 | 10 Daventry (Gt. Britain) - GSD 11.75 |.... 25.53 | 10-50
Madras (India) VUM2 492 |..oconeennee 60.98 | 10 Podébrady (Prague) (Czechoslovakla) OLR4B 11.76 |.... 25.51 | 30
Delhi (No. 2) (Indm) vUD2 4.96 |...... ee..| 60.49 | 10 IZeesen (Germany) DJD 11.27 2549 | 5-40
1}:{odebrady (Prague) (Czechoslovakla) OK1MPT | 5.14 58.31 | 30 ” Boston (U.S.A.) .‘IAQIXAL }}ég ggig ! gg
oscow (U.S.S.R.) ... RIA 5.85 51.24 | 15 Tokio (Japan) . .
Moscow iU S.S.R. )) RKNE 6.00 50.00 | 20 Zeesen (Germany) ..i DJO 11.80 |{.... 25.42 | 5-40
Rangoon (Burma) - xvo | el foms | 10 || Romedam ) T Dhes | sl 7277 2540 | 100
angoon (Burma) ... g . . ome y 9 . -
;odebrady (Prague) (Czechoslovakm) OL(I:!ZA 6.01 49.32 3(5) %ventx‘yu((s;tA Bntam) (‘.;ISQNXF i }gg gggg 18—50
eesen (Germany DJ 6.02 |.. 49.83 ayne ) ] 83 |.... .
Moscow( (U.S.S. R)) RW986 6.03 |.. 49.75 | 100 Llsgon ((Port,ugal) CWS5 11.84 |.... 25.34 | 10
Podébrady (Prague) (Gzechoslovakla) OLR2B 6.03 49,75 | 30 Podébrady (Prague) (Czechoslovakla) OLR4A 11.84 |.... 25.34 | 30
Vatican City (Vatican State) .1 HVJ 6.03 |.... 49.75 | 25 Zeesen (Germany) DJP 11.85 |.... 25.31 | 5-40
Boston (U.S.A.) . W1XAL 6.04 | 49.67 | 20 Daventry (Gt. Britain) GSE 11.86 |.... 25.29 | 10-50
Davaees (1 Boan GsA | 608 | G5 | 10-50| Pitisbureh (U.S.4) T wexk | dvsr 7| Shse | 2
aventry ritain .05 .. 5 = ittsburgh ( 3 ‘ 87 |.... 2
Cincinnati (U.S.A)) ... ‘W8XAL 6.06 |.. 49.50 | 10 Paris io- Mondlal) (Franoe) TPA3 11.88 |.... 25.24 | 12
Philadelphia (U.S.A.) . W3XAU 6.06 |.. 49.50 | 10 Paris {Radio-Mondial) (France) TPA3 11.88 |.... 25.24 | 12
Motala (Sweden . SBO 6.06 |.. 4946 | 12 Rome (Italy I2RO13 11.90 |.... 25.21 | 25
Vienna (Germa.n)y) . DJY ~ 6.07 \.. 49.40 | 50 Chungking ()chma) XGOY g% ggg(i) 3(5)
Zeesen (Germany) ... o DIM 6.08 |.. 49.35 | 5401 Moscow (US.S.R.) ... RNE ; .
Bound Brook (U)SA) . W3XL 6.10 |.. 49.18 | 25 Reykjavik (Iceland) ... TFJ 12.23 24.52 | 1.5
Capetown ... i~ ZRK 6.10 |.. 4920 | 5 || Warsaw (Poland) SPW 13.63 22.00 | 10
Daventry (Gt. Bmam) e GSL 6.11 |.... 49.10 | 10-50/| Amateurs ... L. 1 L. 14.00 2142 | —
Wayne (U.S.A.) W2XE 6.12 49.02 | 10 lto-ﬂ) 23%3
Mexico City (Mexico XEUZ 6.12 49.02. | 20 4. .
Pittsburgh (U.S.A.) . ) WSXK 6.14 48.86 | 28 Radio-Nations (Switzerland) ... | HBJ [ 14.53 |... 28.63 gg
Wayne (U.8.A.) W2XE 6.17 4862 | 10 Moscow (U.S.S.R.) % ... | RKI 1508 |... 19.8!

Vatican City (Vatican State) HVJ 6.19 g 25 || Rome (Italy) .. I2RO12 15.10 |... 19.87 | 25
l‘:adlo -Nations (Swntzerland) HBQ 6.67 4494 | 20 (i Lisbon (Portuga.l) CSW4 l5.i(l) 13283’51 1(5) ”
mateurs ... % oo | 400TB005TE oo 7.00 |. 42.85 . —_ Zeesen (Germany) ... DJL I5.11 |... ¥ =

to to Vatican City (Vatican Sta.te) HVJ 15.12 |... 19.84 | 25
7.30 41.09 l Paris (Radio-Mondial) (France) TPB6 1513 |... 19.83 | 25
Rome (Italy) .. - I2RO11 7.22 41.55 | 50 Daventry (Gt. Britain) GSF 15.14 |... 19.82 | 10-50
Paris (Radio- Mondla.l) (ance) TPA4 7.28 41.21 | 12 - Daventry (Gt. Britain) ... | GSO 15.18 |... 19.76 | 10-50
Paris (Radio-Mondial) (France) TPBT7 7.28 |. 41.21 | 25 | Moscow (USS.R.) ... .. | RW98 15.18 |... 19.76 | 100
;ai"(ls (l;adno-Mondnal) (France) TPgll 7.28 |. 4121 | 25 ‘ | Ankara (Turkey) o3 . gAg iggg }g;: 22-40
'okio (Japan) s JL 7.28 | 41,21 | 50 Zeesen (Germany) J B A
Mexico City (Mexico) XECR 7.38 4065 | 20 |! Pittsburgh (U.S.A)) . o) W8XK 15.21 i... 19.72 | 18
Tokio (Japan) Y. JVP 7.51 39.95 | 50 Huizen (Holland) PCJ2 15.22 |... 19.71 | 60
Radio-Nauons (Swntzerland) HBP 7.80 38.48 | 20 l Podebrady (Prague) (Czechoslovakla) OLR5A 15.23 |... 19.70 | 30
ga?{no -Nations (Switzerland) HBL 9.34 32.10 | 20 Paris (Radio-Mondial) (France) TPA2 15.24 |... 19.68 | 12
nkara (Turk . 9.46 1 o 15.24 |... .6
Madrid (Spainy | . . o |EAR | oo S62 10 | Boson USA) . | wikan | 1sss [0 0t | 20
Rio de Janeiro (Brazil) ... ... | PRF3 9.50 |. 31.58 | 12 |  Daventry (Gt. Britain) - | GSI 15.26 |.... 19.66 | 10-50
Bangkok (Siam) .. HS8PJ 9.50 |. 31.58 | 10 Wayne (U.S.A.) . ... | W2XE 15.27 |.... 19.65 | 10
B T | a1 e ormeny Mo | LB mE
aventry ritain b 2 = ima (Peru 4 5. ]
gllfs::gwb(U]S .S.R.) ... RWS6 9.52 31.51 100 Buenos Aires (Argentmc Repubhc) . [‘'LRU 15.28 |.... 1962 | 7
amlebaek (Denmurk) OZF 9.52 3151 6 Rome (Italy) .. 12R06 15.30 |.... 19.61 | 50
Pretoria s L ZRG 9.52 3150 | 5 l Daventry (Gt. Bntam) GSP 15.31 |.... 19.60 | 10-50
Calcutta (Indla.) vuoc2 9.53 31.48 | 10 Skam!lebaek (Denmark) OZH?2 15.32 |.... 1958 | 6
Schenectady (U.S.A. ) W2XAF 9.53 31.48 | 20-25| Podebrady (Prague) (Czechoslovakxa) OLR5B 15.32 |.... 19.58 | 30
Tokio (Japan) . JZI 9.53 31.46 | 50 | Schenectady (U.S.A.) W2XAD | 1533 |.... 19.57 | 20-25
Zeesen (Germany) ... DJIN 9.54 31.45 | 5-40 San Francisco (U.S.A.) ... | W6XBE 15.33- 1. 19.57 | 20
Podébrady (Prague) (Czechoslovakla) OLR3A 9.55 |. 31.41 | 30 Zeesen (Germany) . ... | DJR 15.34 |. 19.56 | 5-40
Vatlcan City (Vatican State) HVJ 9.55 |. 31.41 | 25 || Hicksville (US.A)) .. W2XGB- | 17.31 |... 17.33 | 10
Bombay (India) o5 VUB2 9.55 31.40 10 | Zeesen ‘(Germany) DJE 17.76 |... 1689 | 5-40
Sty T RROD | as ) i B e, paxe | felo les
eesen (Germany L g uizen (Hollan a7 ... L
Millis (U.S.A.) e WIXK 9.57 81.35 10 ! Bound Brook (US.A) W3XL 17.78 |... 16.87 | 25
Daventry (Gt. Brltam) GSC 9.58 31.32 | 10-50'} Daventry (Gt. Britain) ... | GSG 17.79 |... 16.86 | 10-50
i?;l:nleof (%%déa}a) ngi - 9.59 31.28 | 10 | Daventry (Gt. Britain) ... | GSV 17.81 |... 16.84 | 10-50
iladelphia (U.S.A. 9.59 31.28 | 10 |/ Rome (Italy) .. 5 I2RO8 17.81 |... 16.84 | 50
Sydney (Australia) VKZ2ME 9.59 31.28 | 20 | Paris (Radlo-Mondnl) (France) TPB3 17.81 |... 16.84 | 25
Huizen (Holland) . PCJ 9.59 31.28 | 60 Radio-Nations (Switzerland) ... { HBH 18.48 |... 16.23 | 20
Moscow (U.S.S.R.) RAL 9.60 31.25 | 20 Zeesen (Germany) 5 DIJS 21.45 |... 13.99 | 5-40
Capetown ZRL 9.61 3120 | 5 Boston (U.S.A.) W1XAL | 21.46 |... 14.00 | 20
Rome (Italy) ... I2RO3 9.63 |. 31.15 | 100 || Daventry (Gt. Britain) GSH 21.47 i... 1397  10-50
Tokio (Japan) JLT2 9.64 |. 31.10 | 50 Schenectady (U.S.A.) W2XAD 21.50 |... 13.95 | 20-25
Wayne (U.S.A.) W2XE 9.65 |. 31.09 | 10 Daventry (Gt. Britain) GSJ 21.53 |... 13.93 | 10-50
Vatican City (Vatican State) HVJ 9.66 |. 31.06 | 25 Daventry (Gt. Britain) GST 21.55 |... 13.92 | 10-50
Buenos Aires (Argentine Repubhc) LRX 9.66 31.06 | 7.5 | Wayne (U.S.A) - W2XE 21.57 |... 1391 | 10
Bound Brook (U.S.A.) W3XAL 9.67. 31.02 | 25 Bound Brook (U.S.A. ) W3XAL | 21.63 |... 13.87 | 25
Rome (Italy) .. I12RO9 9.67 31.02 | 25 Amateurs e | TS e " 28.00 10.71 | —
Zeesen (Germany) . DIX 9.67 31.02 5-40 to to
Guatemala City (Guatemala) TGWA 9.68 30.98 | 10 30.00 10.00
Lisbon (Portugal) ... ... | CSW7 9.74 30.80 | 10 London Television (Sound) .. 41.50 |... 722 3
Madrid (Spain) 5 EAQ 9.86 30.43 | 10 London Television (Vlslon) 45.00 |... 6.66 | 17
Dairen (China) JDY¥ 9.92 30.23 | 10 Amateurs o0 0 56.00 535 | —
Marapict (Brazil) . PSH 10.22 26.35 | 12 to to
Ruysselede (Belgium) ORK 10.33 29.04 | 9 60.00 5.00
Buenos Aires (Argentine Repubhc) . | B8X 10.35 28.99 | 12 Amateurs aelllees oo pburneeenreer 112.00 |............ 267 | —
Taihoku (Japan) ... JIB 10.53 28.48 | 10 to to
Lisbon (Portugal) .. | CSW8 11.04 2717 | 10 120.00 | 2.50
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DIRECTION AND ELEVATION
FINDLR
II‘ two dipole aerials, spaced
apart by a distance greater
than the working wavelength. are
rotated about a common centre,
the arrangement will give more
than two minimum readings when
directed on to a transmitter car-
ried by an aeroplane.

The signals picked up on each
dipole may either be added to-
gether or subtracled, and the in-
cidence of each minima is auto-
matically recorded, duaring each
rotation, on a circular scale in
combination with timing marks.

From the record so formed it is
possible to determine the elevation
of the aeroplane as well as its
direction in azimuth.

H. A. Thomas.
date October 22ud,
504293.

Application
1937. No.

0 0 00

IMPROVED  SCANNING
SYSTEM

ONE obvious way to improve

the detail of a televised pic-
ture is to increasc the number of
scanning lines at the transmitting
end. But in most cases this would
mean considerable alteration {o
the standard type of receiving sct.
The scheme now proposed secures
better definition without increas-
ing the number of scanning lines,
by reducing the size of the scan-
ning spot to less than the width of
the scanning line, and making the
spot move i a curved instead of
a straight path.

Fig. 1 shows the spacing of suc-
cessive lines, A, B, C in a
‘“straight ”’ scaaning system, the
shaded curve being the track
covered by a spot of half the usual
diameter moving along a curved
path as already mentioned. Fig.
2 shows the result of increasing
the frequency at which the spot
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Oscillating scanning spot to
increase definition.

of light is oscillated as it moves
forward. It will be scen that the
whole width of each scanning line
is now substantially covered,
whilst the resolving power of the
spot, say, on a sharp edge separat-

ccent

ing black from white, has been in-
creased. A similar oscillating
movement is given to the scanning
spot at the receiving end by trans-
mitting suitable synchronising
impulses. Pictures so {ransmitted
can be received on a standard type
of set without loss of definition,
though to secure the full benefit
of the invention a special receiver
should be used.
A. D. Blumlein.

dale -14th Octlober,

503555-
00 oo

DETECTING ULTRA-SHORT
WAVES

HE figure shows a highly-sen-

Application
1937. No.

sitive circuit for receiving -

ultra-short waves. The signals
are picked up by two dipoles D,
D1, which are mounted partly in-
side and partly outside an cva-
cuated tube T. The dipoles are
joined together by a fine barctter
wire W, which is heated by the
received encrgy. This, baretter
wire may be pre-heated by an
auxiliary battery in order {o in-
crease its resistivity to the re-

The Wiveless World, August 3vd, 1939

nventions

Brief descriptions of the more interesting radio

devices and improvements issued as pafents

will be included in this section.

ment is based on the fact that it
does not matter, so far as the
subsequent scparation of the sig-
nals is concerned, if the amplitude
of the picture signals is incrcased
during the first part of each scan-
ning line,. provided that, at the
end of the line, the relative
amplitude of the picture and syn-
chronising signals is brought back
to-a fixed level.

Accordingly, by increasing the
amplitude of the picture signals

during the first part of each scan-

ning line and then bringing it
back to a fixed level towards the
end of the line, the ‘ overall ”
picture amplification can . be
considerably = increased  without
causing trouble when the sig-
nals come subsequently to be
separated. The desired resalt is
secured by using a form of auto-

Thermal detector for
ultra-short waves.

et

ceived signal current. The heat
so produced is projected on 1o a
photo-sensitive cathode C, a re-
flector R being mounted on the
other side of the wire to assist
this proccess.

The resulting emission from the
cathode C is collected by a posi-
tively charged anode A which is
made in the form of a wide-
meshed grid in order not 1o screen
the cathode from the heat radi-
ated by the baretter wire.  The
photo-electric current so collected
is finally amplified by a valve V.

Telefunken ges. fur drahtlose
Telegraphie m.b.h. Convention
date {Gernany), 3rd November,
1936.  No. 504830.

o O ¢ O
-TELEVISION SYSTEMS

’I‘HE object of the invention is
to allow a higher degrec of
amplification to be applied to the
picture signals in a television
transmitter without increasing the
difficulty of separating them out
from the synchronising impulses at
the receiving end. The improve-

__________________ P e

‘one

matic volume control which is
kept out of action during the first
part of each scanning line, but is
madc operative, by applying a
periodic voltage impulse, towards
the end of that linec.

Cie pour la Fabrication des
Compteurs et Mateviel d'Usines a
Gaz. Convention date (France)
February 8th, 1937. No. 505057.

(el el eRNe]

TUNING CONTROL
THE tuning of a set is varied by

the direct application of a
control voltage to a special type
of condenser, without using any
other intermediary. The arrange-
ment may be applied to systems
in which an initial error is auto-
matically corrected, or for tuning
by remote control.

The type of condenser used is
in which the dielectric be-
tween the two outer plates in-
cludes a ‘‘blocking’”’ laver of
badly-conducting material, the
action being similar to that of an
electrolytic condenser—or  an
electrolytic rectifier—where the

The British abstracts published herc are prepared with the permission .

of the Controller of H.M.

Stationery

Office, from Specifications

1

! /
[ i
! i
! obtzinablz at the Patent Office, 25 Southampton Buildings, Loadon, i
f W.C.2, price 1/- each 1
! i

effective capacity is known to vary
with the value of the applied volt-
age. The layer may be made of
copper or zinc oxide, or it may
consist of an electrode covered
with a coating of selenium.

The figure shows a typical

Circuit arranged for tuning con-
trol by voltage variations.

arrangement in which the ** block-
ing-layer”” condenser Cr is iu-
serted in series with a tuned cir-
cuit L, C.  The effective tuning of
the circuit will then depend upon
a contrel voltage, which is applied
through a resistance R and may
be derived either from the ATC
stage of the set, or from a distant
point. Suitable precautions arc
taken to prevent the “ blocking-
layer”’ condenser from damping
the tuned circuit, or from acting

as a short-circuit.

N. V. Philips Gloeilampen-
fabrieken. Convention date
(Switzerland), 1st May, 1937. No.

501238,
o 0 00

CUTTING OUT INTERFERENCE

N order to minimise local inter-
ference it is usual to erect the
aerial as high above ground as
possible, and couple it to the re-
ceiver by a screened downlead or
a pair of ‘‘ crossed ’ feed-lines.
In practice, however, owing to im-
perfect shielding and lack of
symmetry, some of the interference
generally gets into the set via the
downlead. Also, since it is diffi-
cult to place the aerial at a suffi-
cient height to be outside the ficld
of interference, a certain amount
of disturbance will- enter the re-
ceiving set in this way.
According to the invention, the
downlead or transmission line is
deliberately  ‘* unbalanced ” in
such a way that any disturbance
picked up by the line is made to
oppose and balance that picked up
by the aerial. In practice the two
feed-lincs are shunted by a
potentiometer, one end of which is
connected to earth through a
variable capacity, whilst a second
earth connection is made throngh
a variable tap on the potentio-
meter.

Marconi's Wiveless Telegraph
Co., Ltd. (assignees of V. D.
Landon). Convention datle

(U.S.A) October 31st, 1936.
504752.

No._
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GOODMANS
CONMNCENTRIC DIFFUSER
P.A. LOUDSPEAKER

GOODMANS Concentric Diffuser meets” the
demand for a compact Reproducer of
high-power handling ecapacity and having
non-directional properties. Of. unorthodox
hexagonal double baffle design with radial
partitions. Due to the cellular effect of these
dividing partitions an exceptionally wide
diffusion of high notes is obtaired. A single
Concentric Diffuser Loudspeaker may be
substituted for a number of standard Loud-
speakers, thus reducing interference duc to
echo effects.

Price £4.10.0

Power-handling capacity:
Watts 4.C. Peak.
Speech Coil impedance: 15 ohms.
Finish : Brown Enamel.
Size: 36ins. x 18ins.
Drice £15 .0 . 0

and Band items.

Wireless
World

GOODMANS PI2E. & 12 P.M. P.A. LOUDSPEAKERS
_ (Incorparating Detachable Diaphragm)

High quality P.A. Reproducers capable ;
of handling up to 20 Watts A.C. Peak they
are characterised by clear-cut speech
and full-bodied rendering of Orchestral

Speech Cotl impedance : 15 ohms.
Overall diameter of chassis :
Depth: P.M. Model, Tins.

Energised Model, T¥ins

PERMANENT
MAGNET MODEL £6.15.0

ENERGISED
MODEL . . . .

Advertisements . 1:

STAND Mo. 19

RADIOLYMPLA

GOODMANS
DUPLEX HORN
LOUDSPEAKER

‘Where directional properties are desirable the
Duplex Horn Loudspeaker is the ideal solution.
Gives a wide angle of propagation, equalling two
horus set at an angle to each other,
Power-handling capacity : 15 Watls 4.C. Peak.
Speech Cotl impedance: 15 ohms.
Length of horn: 2. 10ins. i
Width of horn: 2fi. 1lins. i e N
Fimish : Battleship Grey. SEND FOR THIS FREE

TECHNICAL BROCHURE

giving valuable technical inform-

ation and data on the principles of
Loudspeaker construection.

To
GOODMANS INDUSTRIES LTD.
Lancelot Road, Wembley, Middlesex.
‘Phone : WEMbley 4001
Please send me o copy of your 20-page
Booklet, *“ The Atiainmen: of an Ideal.”
I enclose 1}d. towards posiage

13%ins.

£4.10.0

Attach thisto your card or letterheading.
W.W. 3.8.39.

It is often difficult to distinguish call

signs which sound alike, especially
when atmospheric conditions make
reception difficult on the short waves.

There is no need to wait for the call
sign to be repeated or leave the station
without knowing its origin. “ World-

Radio ” is a quick reference guide for
foreign programme enthusiasts. It gives

THREEPENCE
FROM ALL

EVERY,
NEWSAGENTS

programmes hour by hour for each day
of the week, and it takes only a few
seconds to check the programme you
are recelving.

“ World-Radio ” is the ideal programme-
choosing paper for « Wireless World ”
readers; they should

a regular weekly copy of

all also have

FRIDAY
AND BOOKSTALLS

Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt atiention.
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NOTICES
THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/- and 3d. for every
additional word.

Each paragraph is charged separately and name and
i address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instractions the entire ‘“ copy ”’ is repeated from the
previous issue : 13 consecutive insertions 5%, 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of *‘ The Wireless
World,” Dorset House, Stamford Street, London, 5.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2; 280, Deansgate,
Manchester, 3 ; 268, Renfield Street, Glasgow, C.2.

Advertisements that arrive too. late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. A
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made —z —gg. Dpavable to ILIFFE
& SONS Ltd., and crossed © —~— Notes being
untraceable if lost in transit should not be”sent as

remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date. of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

IMPORTANT NOTICE.

Owing to the August Bank Holiday the
issue of *“ THE WIRELESS WORLD "’
for August 10th must be closed for press
earlierthan usual.

CLASSIFIED ADVERTISEMENTS
for insertion in that issue can be
accepted up to

FIRST POST FRIDAY, AUGUST 4th.

NEW RECEIVERS AND AMPLIFIERS

*
*
HDALLENGER RADIO CORPORATION “ Degallier’s.”
Send 2d. stamp for Landsome illustrated catalogues
{elling of our superb range of fully guaranteed receivers;
direct 1o public sales policy saves you 40%; sets to suit
every pocket from 65/ to £31/10. Sale list also avail-
able upon request.—Challenger Radio Corporation, * De-
gallier’s,” 31, Craven Terrace. London, W.2. Paddington
6492. Nearest point, Lancasler Gate Tube.

R

RADIO ‘CLEARANCE, Lid.
ALL Lines Previously Advertised Still Available.

LI Orders Over 5/- Carriage TFree; under this amount
suificient postage must be included with order.

ALI. Enqguiries Must Enclose 1%d. Stamp.

RADIO CLEARANCE, Ltd., 63, Iligh Holborn, W.C.1.
Holborn 4631. ' (8774

RMSTRONG Co.—After many years abt our old
£ premises at Camden Town we have removed to a
new building in Warlters Rd., Holloway, N.7 (see dis-
played advertisement).

AHMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. 1n addition
to our stardard range of 6- and 12-watt push-pull high
fidetity amplifiers and local station feeder units, we manu-
facture equipment for special purpeses, pre-stage units,
electronic mixers, tone control umnits, ete. i
RMSTRONG Are Always Pleased to Assist in the
Solution of Special Problems; details of standard
equipment free on request.
RMSTRONG Cor {Amplifier Division), 94, Camden
id., N.W.1. [8752

““Radio Data Charts,” A Servies of Abacs. Post free 4] 16.

The LITTLE METER that does. the

BIG
JOBS

Regd. Trade Mark BRITISH MADE,
ELECTRICAL MEASURING INSTRUMENT

Weighing only 18oz. and measur-
ing but 43" x 3% x1%”, this is
a really portable meter of high
accuracy for measuring A.C. &

D.C. VOLTAGE
0-75 mv. 0-100 v.

0- 5v. 0-250 v. D.C. voits, D.C. milliamps and
0-25 v. 0-500 v. ohms. An accurate moving-coil
movement gives a 37 full scale

A.C. VOLTAGE deflection. Total resistance is
0- 5v. 0-100 v. 200,000 ohms. Complete with
0-25v.. 0250 v. instruction booklet, leads, inter-
0-500 v. changeable testing prods and

crocodile clips.

D.C. CURRENT
£5 .1 0. (leather case- 10/-§

0-2.5 ma. 0- 25 ma.

05 ,, 0100 ,,

0_500 N PDEFERRED TERMS I¥ DESIRED
RESISTANCE Writefordescriptivepamphlet

8:1%8'383 ohms 8o’e Proprielors & Manufacturers '—
0-500,000 . Th= Automatic Cail Winder &
0- 2 me ohm"s Electrical Equipment Co., Ltd,,
0- 5 eg Winder House, Douglas Street,
010 ” London, S.W.I. *Phone : Victoria 3404/7

GENUINE
apphite
GRAMOPHONE NEEDLES

More than 2,000 playings from oneneedle,
a minimum of record wear, and greatly
improved reproduction are obtained
from the new Walco Needle—price 12/-.-
Order now or write for FREE BOOKLET
“SOUND REPRODUCTION" from

[S43

{(Dept. G)
Canterbury Road, High Road, Kilburn, N.W.5

§*For details of the NEW 1940 RANGE of ™

IITARMSTRONG CHASSIST§
- See AUGUST 17th ““Wireless World" ™™} §

T SOMETHING REALLY GOOD™ |
Look out for it!

'ARMSTRONG MANUFACTURING CO.
Warlters Road, Holloway,  London, "N.7.
"Phone : NORth 3213

it
‘

|

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at * The Wireless World ”
Office.  When this 1s desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be-added to the advertisement charge, which must
include the words Box 000, c/o  The Wireless World.”
All replies should be addressed to the Box number
shown in the advertisement, cjo * The Wireless World,”
Dorset House, Stamford Street, London, S.E..
Readers who veply 1o Box No. adverlisements ave warned
agawmst sending remittances through the post except in
regisiered envelopes . in all such cases the use of the
Deposit System 14s ded, and ihe lope should
be clearly marked ** Deposit Department.”

&~ DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with ‘“ The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor, Carriage is paid by the buyer,
but in the event of no sale, and subject io there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/— is charged; on transactions over £10 and under
£50, the fee is 2/6; over £50, 5/~. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to-each one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.

NEW RECEIVERS AND AMPLIFIERS
MAZING  Offer—Famous 7-valve push button 1939
models in makers scaled cartons, issued 13% gns.;
#£5/19/6; list free.—Shippers, 18, Corporation St., Man-
chester. [0639

USED SET5 FOR SALE
HALLICRAFTER

ALLICRAFTERS ‘“Sky Chiel” Communication Re-
ceiver, condition new, guaranteed; first offer over

£6/10.—H. Barnett, 2, Church St., Evesham. [8759
Wanted

ANTED.—W.W.8.8., or Q.A. super. receiver.—Jleal, 21,

Wall Lane Terrace, Cheddleton, Staffs. {8768

CAR:- RADIO

ALL Goods Treviously Adverfised S8till Available.
HENRVS, 72, Wellington Ave., Stamford Hill, N.15.
Stamford ITill 2907. [8745

19 39 Models from 4% gns.; 6 new car aetials, from
o 9/6; trade enquiries solicited; lists free.—
Shippers, 18, Corporation St., Manchester. [0622

PUBLIC ADDRESS
v

VORTEXION P.A. Equipment.
IMITATED, but uwnequalled.
WE Invite You to a Demonstration.

.C.-D.C. Dance Band Amplifier, 10 watts output, com-
plete in case, with moving coil microphone, speaker
and cables, weight 221b.; 12 gns,

.C.-20 15-20-watt Amplifier, 38-18,000 cycles, indepen-
dent mike and gram. inputs and controls, 0.037
volts required to full load, output for 4 7.5, and 15
ohms speakers or to specification inaudible hum level,
ready for use; 8!4 gns., complete.

.P. 20 12-volt babtery and A.C. Mains Model, as used
by R.A.F. output as above; 12 gns. ’

.0-20, in portable case with Collard molor, Piezo
pick-up, ete., £14; C.P.20 ditto, £17/17.

5 -WATT Output 6L6s, under 60-watt conditions, with

negative feed lack, separate rectifiers for anode
screen and biag, with better than 4% regulation level
response, 20-25,000 cycles, excellent driver, driver trans-
former, and output transformer matching 2-30 ohms im-
pedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.

(This advertisement continved on next page.)
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PUBLIC ADDRESS

(This advertisement continued from previéus page.}
OMPLETE ia Case, with turntable, B.T.II. Piezo
pick-up and shie'ded microphone transformer; £20.

80 WATT . Mcdel, with negative feed bwck, £25, com-
plete.
120 WATY Modsl, w1th nef’a.tne iced * ba,ck £40,
compiete.
2 & ah-VOLT 250 m.a. I‘ull Wme Speakel ﬁeld supply
* unit; 25/-, with valve,

ALL P.A. Accussor:e; in Stock, trade supplied.

VORI‘LX]ON Lid.. 182, The Broadwa,y, Wimbledon,
W.19. “Phone: Lib. {8241
' ARTRIDGE P.A Ma.nual, standard handbook on
electro-acoustics, amplifiers, and audio circuits;
price 2/6 (iree to ‘trade).

ARTRIDGE Amplifier Circuits,” describes many
_modern constructional amplifiers, 2w. to 45w. out-

put, battery, A.C.-D.C., etc.; price 2/- {no free copies}.
‘,])AR'IRIDGE N., B.Sc., AMILE.E, King's Buildings,
Dean Stanley St London, S.W.1. {0630
ALFXAI\JDER BLACK Ltd., pioneers of hiring micro-
phone amplifying equlpment since 1928. DBooklet on
request.—55, Ebury St., S.W.1. Sloane 6129. [0598
UBLIC Address Contractors Can Hire P:A. Vans,
loud speakers, microphones and equipments ol all
types from Hire Dept , Grampian Reproducers, Ltd., Kew
Gardens, Surrey. 'Fel.: Richmond 1175-6-7. [0618

Wanted

EBSTER Battery Amplifier Model MV-410, new or
second hand, without microphone or speaker.—EIGJ,
Cavan, Eire. [8767

1 “WATT Amplifier for Speaking, clarity essential,
E microphone to suit, four permanent magnet moving-
coil speakers.—Johncock, 35 Headfort Place, S.W.1. [8757

- NEW MAINS EQUIPMENT
ORTEXION ‘Mains Transformers, chokes, etc., are sup-
plied to G.P.0O., B.B.C.,, L.P.T.B. Why not you?

ORTEXION, Ltd., 182, The Broadway, Wimbledon,
London, S.W.19. Telephone: Liberty 2814, [8772

NEW LOUD -SPEAKERS
SINCLAIR, Speakers for All Types.—l’ulteney Terrace,
Copenhagen St., N.1. [o603

AKERS Néew Corner Horn Speakers, Triple cone con-
d versions; from 29/6. and surplus speaker bargains.—
Bakers Sethurst Radio, 75, Sussex Rd., South Croyden.

LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

QIGT Twin Diaphragm Unit with Whitewood Corner
V florn and Field Supply Rectifier; £20.—Dixon, Hohi-
ton. House, Iamilton Rd., Reading. {8755

3 000 Speakers, from 5/6 each, P.M. and energised

8728 |

4in. to 14in., mcludmg several Epoch 18in.
meclalr Speakers, Pulteney Terrace, Copenhagen St.,
N.1. [0591

QIGT Corner Ilorn Speaker in the White, latest
V laboratory diaphragm and filter, built in 460\7 field
supply, complete; £25.—Allworth, 20. Purley Bury Close,
Purley. 8726

Wanted

rANTED.—aynes Senior Standard Speaker, fields
2,500 and 7,500 ohms, and output transformer type

QPP 15; also duophrase balanced coupler.—Smith, High-
lands, Windmill Lane, Wightwick, Wolverhamption. [8756

TELEVISION
H.M.V, 29 Gns. All-wave Receiver, as new; £20.
ENRYS, 72, Wellington Ave., Stamford Hill, [N.ls,

Stamiord Hill 2907. 46
URPHY 7 Television, as new, under guarantee; £26.
—Box 653, ¢/o The Wireless World. [ 789

TRANSMITTING APPARATUS

.C.8. RADIO, specialists in short wave apparatus,
communication receivers, including Hallicrafters,
National and R.M.E. transmitting equipment, valves and
components. Send for iree catalogue to A.C.S. Radio,
16, Gray’s Inn Rd., W.C.1. lolborn 8894-5. G2NK,
Technical Manager. [0550
G5N1.-The oldest and largest distributor of
amateur equipment {ransmitting and receiv-

ing; short-wave catalogue, 1%%d. G5N1 70-page Manual,
T4hd., post free; authorised direct distributor for Collins,
Natlon'Ll RME Thordarson, Hammerlund, Bliley, Tay-
lor, Flmac, ete., etc.—44, Holloway Head, B‘rmmgham.

531
CABINETS

A CABINET ifor Every Radio Purpose.

ONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost
of manufacture (undrilled); 30/- upwards; motors at
wholesale prices.
ol FIT-A-GRAM » Cabinet, 31x17x15; 21/-

UNDRILLED Table Console and Loud-Speaker Cabinets

from

INSPECTIO\I Invited; photos loaned to country cus-
tomers.
. L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.

‘Tel,: Pad. 5891. [0485

Wireless
World

% RADIO
STOCKTAKING SALE
FINAL SALE OFFERS!

BATTERY CHARGERS for"A.C. Mains, 2 volts,  amp.
Metal Rectification, 16/-. .
POTENTIOMETERS WITH SWITCH, . meg, % meg.,
20,000 ohms and 10,000 ohms, /3 each,
POTENT!OMETERS WITHOUT SWITCH, 2 meg., 1 meg.,
} meg., 400,000 ohms, 25, 000 ohms, 20, 000 ohms 10,0600
ohms, 1/- each,
SPEGIAL OFFER -CONTINENTAL MAINS VALVES;
4 v. AC Types, 5-pin only, AC/HL, A(,/L AC/P, AC/SG,
AC/VMS, AC/HP, AC/VHP, 2/6 each
F.W. RECTIFIERS.356v. 120ma:, 4/6 500v. 120 ma®,5/6.
g?v 18a AC/DC Types, SG. Var. Mu SG. Power, HF Pen.,
- each.
U.S.A. Types, 24, 30, 41, 30/44, 35/51, 55, 56, 57, 58, 71,
77, 78, 85, ZA5, 2A 6' 2A7 2B7, 6A7, 12L5 210 250
all 2 for 3/-
TUBULAR GONDENSERS, .002, .0001, .0003 and 0005
mifd., 1/- doz. Your chowe
ELEGTROLYTIG CONDENSERS. Metal Can. 8 mfd.
320 volts, 2 for~1/6. 8+8 mf. 475 v.4+10 mf. 50 v.,
2 for 2/6. 848 mf. 450 v.+8'mf. 250 v., 2 for 2/6.
Ti(;.c. DRY ELECTROLYTICS. 8+4-8+4 mf. 500v.,
2/= each.
500 v. CARDBOARD ELECTROLYTICS. 4 mf. or 8 mf,,
1/6. 844 mf., 2/8. 848 mf., 2/6. 4--4 mf., 2/4
MAINS  TRANSFORMERS — MANUFACTURERS
SURPLUS. 250—250 v. 60 ma., 4 v. 2 a.,,-13 v. 1 a., 3/6.
GARRARD AUTC SHAMNGERS, Model RC.4 for 'ALC,
Mains, 250-250 v., plays eight 107 or 12” Records.
Limited quantity ouly to clear at £5.5.0.

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from 2/3 each ¥
Send for NEW Price List.

PREMIER SHORT-WAVE KITS.
Complete to the last detail mcluding all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and workmg Each kit
is supplied with a steel Chassis and Panel and uses
plug-in eoils to tune from 13 to 170 metres.
1 Vaive Short-Wave Receiver or Adapter Kit ... 17/6
1 Valve Short-Wave Superhet Converter Kit ... 20/—
1 Valve Shert-Wave A.C. Superhet Converter Kit 22/6
2 Vdlve Short-Wave Receiver Kit .
3 Valve Short-Wave Screen Grid and Pentode Kit 58/6

PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS.

7 mc Band, 10/- each, with Calibration Certificate.
Enclosed holder and base, 3/-.

MORSE KEYS. Excellent brass movement on bakelite
base, 2/9 each.

PREMIER SHORT-WAVE COILS, 4- and 6-pin types,
13-26, 22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 wetres, &/~ set, with
circuit. Premier 3-band S.W. coil, 11-25, 19-43, 38-86
metres. ~ Suitable any type circuit, 2/6.

YTILITY Micro Cursor Dials, Direet and 1060:1 Ratios, 3/9.
PREMIER Short-Wave Coondensers, all-brass con-
struction, with Trofitul insulation. 15 mmf., 1/6;
25 mmf., 1/7 ; 40 mumf., 1/8 ; 100 mmf., 2/- ; 160 mmi.,
2/3 ; 250 mmf 2/6.

TROLITUL DOUBLE SPAGED TRANSMITTING GON-
DENSERS. 15 mmi., 2/9 ; 40 mmf., 3/6 ; 100 mmf., 4/- ;
160 mf., £/6.

GOIL FORMERS 4- or 6-pin low-loss, 1/= each.

Orders 5/- and over sent Post Iree. Under 5/- please
add 6d. Postage.

NOW READY. PREMIER 1940 CATALOGUE. 112
iilustrated pages. Over 20 pages of British and American
Valve Data. Bigger and Better than Ever ! _6d. per copy.
““CLASS B” KITS, comprising driver transformer, 2 volt
Class B Valve and holder, with circuit. 10/- complete.
MAGNAVCX 8 P.M. MOVING COIL SPEAKERS, with
Output Transformer, 10/6 each.

ALL POST ORDERS TO : Jubilee Works, 167, Lower
Glapton Road, Londen, E.5. Amherst 4723,
CALLERS TO : Jubilee Works, or our NEW PREMISES,

169, FLEET STREET, E.C.4. Central 2833.
’\or 50, High Strest, Clapham, S.W.4. Macaulay 2381;;»

| Get in touch with us for

Steel or Aluminium chassis, Oxy.
welding, Spot welding, Stove enamel-
ling, Chokes, Transformers, Tuning
Units, R.F. Coil Winding in matched
sets, Receiver and Amplifier chassis,
Quartz Crystals, etc., etc.

We invite your enquiries for general
lathe work and any form of light
engineering.

ERSKINE "ROAD LONDON NW3 Emvpro e.S435v

Advertisements 3

DYNAMOS, MOTORS, ETC.

LL Types of Rotary Converters, electric motors, bat.
tery chargers, petrol-electric Oenerator sets, etc, in
stock, new and second-hand.

.C.-D.C. Conversmn Units for Operating D.C. Re-
g ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output £3/10.

ARD, 46, Farringdon St., TLondon, LE.C.4, Tel. ;
Holborn 9703. {0518

RECORDING EQUIPMENT

PHONO—DISC Recording .Gramophone with Microphone;
bargain, £17.—Millar, 7, Park Lane, W.1.  [8754

ALL Recording Dises and Materials in Stock, tracker
units, £4/7/6; récording motors, £3/17/6.—Write
for further details, Will Day, Lid., 19, Lisle St., W.C.2.

{0595

EIGH Recording Sets are Within Reach of All; ball
“hearing ~ gear box, ‘worm- drivé traverse; -records on
any disc, Morse, speech or music; diamond  cutter-pickup
on tone arm, the uet 37/6; 6in. blabks, 3/3 doz.; 10in.
dises, 7/- doz—hlectradm 218, Upper Thames ‘8t., Lon-
don, E.C.4 [6620

VALVES

LI Types of Amencan Tubes in Stock of Impex and
Arcturus makes ab competitive prices.

“7]] Can Also Supply a Full Range of Guaranteed Re-
placement Valvessfor -Auy British non-ring. Ameri-
can or Continental type at an appreciably lower price.

END for Lists of These, and also electrolytlc condensers,
line cords resistances, ete.

HAS. F. WARD, 46, Farringdon 8t., London, E.C.4.
Tel. : Holborn 9703. [0452

MERICAN, 2/9; 1,000 non-ring British from 1/9;
bargains galore lists iree. —thppers 18, Corporatlon
St., Manchester.

ETROPOLITAN RADIO SERVICE —8pecial offer,
American - valves, in makers” cartons, 3/- each,
Qctals, 3/6 each; American valves, first Orade, in all
types; trade supplied.—1021, Finchley Rd., N.w.11.
Speedwell 3000. [0436

ELECTRICAL EQUIPMENT

- and 3-phase Motors, 14 to 5 h.p., surplus stock, first
class eondition.—Tel : Reliance 1693. Fasco Elee-
trical” ber\nce, 18, Brlxton Rd., S.W.9. [0642

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

R

RADIO CLEARANCIK, Ltd.
ALL Lines Previously Advertised Still Available.

L1, Orders Over 5/- Carriage Free; under this amount
sufficient postage must be included with order.

ALL Enquiries Must Enclose 11/2d. Stamp,

ADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1,
Holborn 4631. [emrs

PREMIER SUPPLY STORES.

LEASE See Our Displayed Advertisement on this
rage. [o4ss

00D Previously Advertised Still Available.—Ryall's
Radio, 280, High Holborn, London, W.(C.1. [8709

VAUXHALL —A!l goods as previously advertised still
available; write for iree list.—~Vauxhall Utilities,
163a, Strand, W.C.2 [g7a27

OUTHERN RADIO, 46, Lisle St., London, W.C. Ger-
rard 6653.—Stocks of receivers and  replacement
components, as previously advertised. [8548

AINS RADIO DEVELOPMENT Co. Offer all Ex-
clusive Bargains as last week; stamp for list 228.—
4 and 6, Muswell Hill Rd., London N.6. [8752

REPAIRS AND SERVICE

“ SERVICE with a Smile.”

MERICAN Valves, spares, linecords, rewinds, repairers
of all types of American and British feceivers.—
F.R.L, Ltd., 22, Howland St., W.1. Museum 5675. {0434

LOUD SPEAKER Repairs, British, American, any
make, 24-hours’ service; moderate prices.—8inclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0580

UARANTEED Repairs, Apy 'Transformers, choke,

molor armature, converter, dynamo, etc., keenest

prices, immediate quotation, prompt, dependable service.
—8ee helow.

LT (LONDON TRANSFORMER PRODUCTS, Ltd.),
Wlllesden N.W.10. Willesden 6486 (3 hnes)
L

AINS Transformer Service, Repairs, réwinds, or
construction te spemﬁcatlon of any type, competi-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Fyne. {0516

*“ Foundations of Wireless,”” Second Edition, 4s. 6d. net., Post jree 4s. 11d.
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REPAIRS AND SERVICE

ETROPOLITAN RADIO SERVICE.—~Guaranteed
repairs to American and British receivers; American
valves, service parts and rewinds, trade supplied.—1021,
Finchley Rd., N.W.1. Speedwell 3000. {0435

REPAIRS to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-; L.F. and output
transformers, 4/-, post {ree, guaranieed satisfaction; trade
invited, cstimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.

(0394

SITUATIONS VACANT

‘V IRELESS Technicians.
FOR IL.M. Forces.
SPECIAL Enlistment of Stafi Sergeants.

ACANCIES Exist in the Armament -Artificer. (ere-

less) Section of the Royal Army Ordnance .Corps for
Techhicians to Undertake Testing and Overhaul of Military
Wireless Apparatus.

PPLICANTS Must Have Sound Theoretical Knowledge
of Wirelsss, and be able to carry out tests of a
laboratory nature on wifeless sets.

SSEMBLY Line" Testers and “ Radio Service” En-

gineers Wil Not be Accepted Unless They Can

lP(r}oduce Evidence of a High Standard of Theoretical Know-
edge.

GE.—Over 22 arnd under 30, except in special cit-
cumstances. 3

:N_{AXIMUM Rates of Pay and Allowances.
SINGLE Men Living Out; £5/0/5.

NIARRIEI) Men Who Ilave Attained 20 Years of Age
and Who Fulfil the Condxtxons Governing the Issue
of Family Allowance; £5/8/3

MARRIED Men With 1 Child; £5/13/3.
MARRI’ED Men With 2 Children; £5/16/3.

HERE Public Quarters are Allotted, the rates for
married men will be reduced by 19/6 per week.

CANDIDATES May Live Out During the Course.
UNIFORM and Kit Issued Free on Enlistment.

ROMOTION for Qualified Men, and, subject, to satis-
factory coanduct, increases in pay after 8 and 13
years' service.

PENSION.

PEI\SION From 32/- Per Week After 21 years’ Colour
Service, according to ranks held.

SELECTFD Applicants Must be Medicallv Eit, and pass
a test in Radio Technology and the pfactlcal use of
modern testing equipment. These tests are carried out
at Woolwich and last about three days, the journey and
stay being made at the applicant’s own expense.

PPLICATIONS Should be Made by ILetter Marked

A.A. Wireless,” to the Commandant, Military Col-

lege of Science, Woolwich, 8.E.18, giving details as
follows { —

1 Firms woerked for, period and actual work wunder-
« taken.

2 General education. Technical education, subjects,
s periods and gertificates.

3 Date of birth, il married, number of children.
B [8748

AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.

VA(‘A‘\(‘IE‘S Exist for Unestablished Appeintments as
Examiners in the W/T and Instrument Branches.

QUAL]FICA’I‘IONS‘

| A PPLICANTS for Vacancies in Instrument Branch

Must ave Good General Education, theoretical
knowledge of physics and training in Iwht engineering
or instrument making. Candidates should be able Lo
read drawings, understmnd specifications and  use
Tnicrometers and other types of measuring instruments.
Ii necessary, preference will be given to candidates having
a good knowledge of thermomietry and optical and pres-
sure measuring 1nstruments

APPLICANTS for Vacancies in W/T Branch Having
the Following Qualifications will Receive Preference :
good general educmon, sound technical knowledge of
high irequency engineering equal to City and Guilds
final examination in Radio Communications, practical
knowledze of modern W/T and electrical equipment.
Candidates should be able to read drawings, understand
specifications and wse micrometers and other measuring
instruments.

PPLICATIONS from Candidates Previously Declared
TUnsuccessiul will be Considered, provided the neces-
sary additional experience has been gained.

TUCCESSFUL Candidates will be Given a Period of
Training in Inspection as Applied to These Subjects,
not exceeding three months.

URING Training Candidates will be Regarded as on

Probation and Paid at the Rate of £3/10 Weekly.
On Satisfactory completion of the training course they
will be appointed as Fxaminer and paid at £246 a year,
rising by increments of £12 if service is satisfactory to
£337 except that the starting salary for entrants below
the age of 24 years will be reduced by £12 for each year
below that age, payable monthly in arrear.

(This advertisement continued in third column.)

*“ Radio Laboraiory Handbook.""

Wireless
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IMPORTANT NOTICE !

Just to remind YOU that SOUND
SALES LIMITED, are Contractors
to The Air Ministry, War Office,
Admiralty, B.B.C., G.P.O. and
L.C.C,, etc,, and specialise in the
design and construction of Super
Quality—

(1). Amplifiers from 3 watts to. |

. H

(2). Transformers of all types—
single and three phase, from
miniature L.F. types up to
high voltage models for Neon
Bombarding.

(3). Chokesironcoredandaircored.

(4). Last ‘but by no means least—
Special Radio Equipment from
£20 to £200, designed especially
to appeal to the Music Lover
and Engineer.

May wa send you our latest catalogue
and technical manual . . . PRICE éd.

MARLBOROUGHRD., (Coatractors tothe

UPPER HOLLOWAY, .P.0., etc.)
LONDOCN, N.19. I-|MITED Tel.: Archwa;lééllz/

Hours of Business—Monday to Friday, 8.30 a.m. to 6 ..
SATURDAYS CLOSED

- AUTOMATIC

J
W

LOUDSPEAKERS, LOUD-:
SPEAKER CONES, LOUD:-
SPEAKER COMPONENTS,
TRANSFORMERLAMINATIONS,
TRANSFORMER HOUSINGS,
TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING,

SCREW MACHINE
PARTS UP TO 22 DIAMETER,
Contractors to
the Admiralty,
War Office and
Air Ministry.

THE MSTITUTE GF WIRELESS TECHNOLOGY

(Founded in 1925. Incorporated).

PROFESSIONAL MEMBERSHIP

The advantages of professional membershlp
are open to all qualified wireless engineers.
Tull information, with syllabus, may be obtained from the

Secretary, Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.I. _ 'Phone : : "Holborn 4873.

Price 8s, 6d. net.

AucUsT 3RD, 1930.

SITUATIONS VACANT

{This advertisement continued from first column.)

< UBSISTENCE Allowance at the Rate of £1/5 Weekly

is Payable Whilst Under Training to Married Men

(and others wth certain dependants) who normally reside
outside the training centre.

CANDIDA’I‘I‘@ Must bé Prepared to Serve in Any Part
the United Kingdom, and be willing to fly as
observers in eonnection with their duties.

ORMATL Age Limits 2150 Years, Candidates belween
50-55 years will be considered if they have bhad
previous inspection experience.

ANDIDATES Who on Interview -Fail to Qualify for
the Examiner Grade may be Considered for:—

ASSISTAN’I‘ Examiner, Salary scale £184-£10-£246.

SSISTANT Examiners do Not Undergo Training, but
are appointed direct to an A.LLD slation. They may
later become eligible for promotion to Examiner on attain-
ing the requisite standard of efficiency, provided they are
vnllmg to undertake the obligations required of ex-
aminers as above,

PPLICATION Must be Made on Form 786, copies of
which can be obtained on application (by postcard
only) to: Uhe Under-Secretary of State, Air Ministry
(L.C.S./Rec. 42), Berkeley Square House, Berkeley[ Sq.,
W.1. 49

ECHNICIAN: for Component Test Bench and Assist
Research Department.—Box 654, cjo The Wireless
World. (8770

JUNIOR Regearch Engineers for. Radio Instrument
Development Work.—Murphy Radio, Lid.,, Welwyn
Garden City, Ilerts. {8761

RAUGHTSMEN Required (in the Midlands), used to
small part mechanisms; write, giving particnlars of
experience, also stale age and salary requ)red —lZox 647,
c/o The Wirctess World. [8763

ADIO Testers and Inspectors, experienced with re-
ceivers and/or transmitters and associated equipment;

top rates of pay to experienced men.—Write, stating age
and experience, t¢ Box 648; ¢/o The Wirless World. [8762

MPERIAL AIRWAYS Have Vacancies for Expert
Radio Servicing Mechanics (non-flying), knowledge of
aircraft installation an advantage Dbuf not absolutely
essential.—Letters of application, stating age, experience
and salary required, should ke addressed to the General
Establishment Officer, Imperial Airways, Airways House,
London, 8.W.1, Please mark the envelope GEO/9. [8765

SITUATIONS WANTED

FXPERIENCED Radio Television Service Installalion

<4 Engineer, own véhicle fully equipped, London and

Northern suburbs.—Box 635, c¢/vo The Wireless World.
(8771

IRELESS Engineer, experienced construction, in-
stallation, radiotelephony, transmitters and marine

direction finders.—Box 644, c/o The Wireless World.
(8764

RADIO Engineer, well-known expert. Czech, with
thorough knowledge of both Ruropean and U.S.A.
designing and production methods, also skilled in trans-
mitters, in August visits Fngland; seeks an Iknglish em-
ployer.—Box 643, c/o The Wireless World. {8760

ELECTRIC DRY SHAVERS

EMINGTON, Rand, Shavemaster, Packard, Casco
Rabaldo.—Trade enquiries to Leonard Heys 36,
Henry St., Blackpool. [0633

MISCELLANEOUS

TTAIL CREDIT FINANCE CORPORATION, Ltd.,
123, Clapitam Park Rd., S.W.4. Tele.: Mac. 2863.
Established 1929. Accountants to the Trade, Compary
liquidations, Deeds of Arrangement, Status Engquiries,
Repossessions, accounts collections. {8765

VERY Radio Dealer Who is Not a Regular Reader

of “The Wireless and KElectrical Trader” should
send ‘his trade card at once for a <pe01men copy and full
details of the ‘““Trader” Services. * The Wireless and
Electrical Trader " has thé widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Tiade ounly. 15/- per annum,
post iree.—Published at Dorset House, Stamford St., Lon-
don, $.E.1. [0615

PATENT AND TRADE MARK
AGENTS

EE and Co. (H. T. P. Gee, Mem. R.8.G.B., etc.), 51-52,
Chancery Lane, london, W.C.2. Holborn 4547-8.
ITandbook {iree. [0001

TUITION

ADIO Training.—P.M.G. exams. and LE.E. Diploma;
prospectus iree.—Technical College, Hull. [0611

ORSE Code Easily Learnt by Gramophone Records,

all speeds, 2 to 20 words per minute; also private
{uition; particulars, stamp.—Masters, Lincoin llouse,
Copthorne Bank, Crawley, Sussex. (8683

IRELESS.-—Complete training Marine, boadcast and
television; posts waiting; mod. fees; hoarders taken;
approved college prosp.—Dept. W, London Radio College
Grove Park Rd., London, W.4. (Chi. 3244.) [o 580

IRELESS Careers; increased salaries and pensions
make radio a profitable and interesting profession;
we train students for all branches and guarantee appoint-
ments; Britain’s leading Colleges; boarders accepted;
write for free prospectus.—Wireless College Colwyn Bay,
or Wireless College, Calmore, Southampton. [8373

Post free gs;
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l We do quite a
lot of business
making up trans-
formers to
customers own

specifications;
but we have a
standard list.
May we send you

AMPLIFIERS

Pam_honic Reproducars Ltd. (Associated with 1Y v o.tid)
45, St. Pancras Way, Londes, N.W.I. y

*Phone ¥ EUSton 1727, o

WIRELESS
ENGINEE

- The Journal of
Radio Research and Progress
For professional wireless
engineers, educational
authorities, students, and
all associated intimately

with wireless.

Monthly 2s. 6d. net.

LIFFE & SONS LTD., LONDON, S$.E.a

W2
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BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

IRELESS and FElectrical Business, N.W.10" district.
for sale, long lease, low rent, new shop ironi; £250;
stock at valuation or near offer.—Box 658, ¢/o The Wirc-
less World. (8775

HE Wireless and Elecirical Trader” is an essential

part of the equipment of every Wireless Trader; its
pages reflect the very latest turn ol trade events, and it
is tead by all the leading dealers and manufactu . for
particulars of businesses offered or wanted, By subscrip-
tion to the trade only, 15/- per annum, post free—Send
‘your trade card for specimen copy to Dorset House, Stam-
ford St.. London, S.E.1 [Q614

BOOKS, INSTRUCT]ON, ETC.

MERICAN Valve Data.—The 200-page Raytheon Data
Book gives full characteristics, applications, all tvpes
American valves: invaluable {o servicemen; post {ree any-
where; 2/3.—Leovnard Xeys, 36, Henry St., Blackpool.
[0594

LI Wireless and Radio Engineering Books Available
“through new financial terms as low as 2/6 mouthly.
—Write a card or call personally for details and lists from

the Radio Depariment, Pheenix, Chandos Place, W.C.2.
[8623

OUNDATIONS of Wireless.” By A. L. M. Sowerby,

M.Sc.  Second edition. An elementary textbook

on receivers. Deals fully with the construction of wire-

less sets. valves, and {he process of detection. Price 4/6

net. By post 4/11, from Tliffe and Sons Lid., Dorset
House, Stamford Street, London, S.E.1.

RADIO Nata Charts.” By R, T. Beatty, M.A.. B.E.
g D.8e.  Second edition. A series of Abacs provid-
ing most of the essential data reguired in receiver design
and emabling problems to be solved without having re-
course to complicaled mathematical formule. Price 4/6
uet. By post 4/10, from 1liffe and Sons Lid., Dorset
House, Stamford Street, London, S.E.1. .

LFMENTAR\ Principles of Wireless Telegraphy and

Telephony.” By R. D. Banguay. Revised -by O. ¥
Brown. B.Sc. Third edition (1930). The standard text-
book for wireless students and beginners. Deals with
the whole subject of wireless telegraphy and telephony,
avoiding too technical a treatment of the problems in-
volved. Well illustrated. Price 7/6 net. By post 8/-
irom 1liffe and Sons I4d., Dorset House, Stamford St.,
London, S.E.1 .

YHE Wireless World " Diary for 1939 contains 77
pages of facls, formule and general information of
ihe kind lhal is always wanted but is difficult o {ollow.
Also a list of the most important European Broadcasting
Stations and short-wave stations ol the world, Twelve
pages of circuit diagrams of receivers. amplifiers and umts.
—By post 1/7 from [liffe and Sons Ltd., Dorset Iouse
Stamford Street, Londen, S.F.1.

WIRELESS
SERVICING
MANUAL

By W. T. COCKING

(of “The Wireless World™"

The most-complete book of reference
of its kind. A reliable practical guide
for amateur and professional.

The “Wireless Servicing Manua!” deals fully
with Testing Apparatis, and explains the methods
of locating” and curing faults in receiving
equipment. Includes a special chapter on Tele-
vision Receivers. .

Ganging, Automatic Volume Control, Instahility;
Distortion, Mains Hum, Whistles and Loca
mterference are all separately treated. Thereis
alsoa specxal chapter on the Aerial-Earth System.

Information on short-wave receivers, and on
methods of operating extension loud speakers,
has been added. The reference material, includ-
ing base-consiections for British, Continental and
Ammerican valves, and the various colour codes
for components, has’ been  -extended -and
brought up to date.

5/- net By post 5/5

Issued in conjunciion with “THE WIRELESS WQRLD”
and Published by the Proprietors :—
ILIFFE & SONS LTD.,
DORSET HOUSE,STAMFORD ST.,LONDON,S.E.1
B R R R P R RS

W.wzo

Third Edition. Price 25s. nel.

\Adverti'sements 5-

ELECTRADIX ARG,E\INS

Summer Redecoration Sale ! 1

R.P TRANSMITTERS. Aircraft 2-valve, old type, R.A.F., with Valves,
17/8. TField Fransmitte x-Army type, 1 and 2 valve, portable, totally
enclosed with Valves, folding key and aerial meter, 40/-. Sullivan variabla
R.F. inductances, 7/8. A C. Hand Generators, P.11., geared drive, 80 volts,

2 valve Receivers to match with Valves,
DIAL TUNING. I0-pomnt Finger Switch Dials, as illus.,
used on G.P.0. Autom: Telephones. « These have
A spring drive, governor, elutch and contacts inside.
Price 2/6.
& BUZZERS. Buzzers for Signals, Wave-meters or Testing.
High Note Model T, smallest Buzzer possible, very
sensmve mmzm contaets. List, 10/-. Rale, €/-.
h Note ML Buzzer in case, 3/6 Service Buzzer
24, 12/6. D'I]I[ Dauble Circuit-Twin Buzzers, 10/-. 20 volt 6.P.0.
18, 3/6. Small Bu: 1/6. Larger models, 2/6 and 3, -.

£2 MORSE SOUNDER BUZZERS.
ph Vertieal Needle Signal Gaivos, 4/-.
MORSE PRACTICE SETS, No. 3, with key, buzzer and Tamp for sound and
visual, line piug, ete., '7/- Sound Type, 1A tvpe key and buzzer, /-
A 1 T\'pe 2A, key and lamp, 2/-.

KEYS, Govt. surplus table Morse Keys. Type KBSL.
. Polished wood base, massive brass
pivot bar, tungsten spring-mounted
contacts for quiet working and base
lamp for light. A first-class Key

for operators, 7,6,
100 ELECTRIC DRILL STANDS.

Massive Woll Geared rise and fali
with counterweight. Suitable large
i or small machines, 7 6, carr. fwd.
HEADPHONES. Lightweight for Crystals. Famous,
makes. 2,000 ochms, 4/8. Single high res. earpieces, 2/6.
Sullivan  120-ohm  W.D. model. Aluminivm body and
head-bands. Maker's price to-day, 15/-. Our price, 2/9
per pair. 3d. postage.
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EDITORIAL

Circuit Diagrams
A Plea for Standardisation

RAPHICAL symbols as used
in wireless circuit diagrams
have now become as nearly
standardised as need be; a
number of inconsistencies that formerly
existed were cleared up by the publica-
tion nearly three years ago of a British
Standard Specification. Differences of
opinion may still exist in matters of
detail, but the symbols generally em-
ployed in published diagrams are, with
a few unimportant exceptions, suffi-
ciently alike to be easily recognisable.

It is unfortunate that the same
unanimity does not exist with regard
to the layout of the diagrams them-
selves. Wireless apparatus generally,
and especially receivers, tends to be-
come more complicated, and anything
that helps to make circuit diagrams
easier to understand is highly desirable.

So far as The Wireless World is
concerned, our first aim is to make
diagrams easy to read, even if this
involves some sacrifice of compactness
or even of symmetry. The object in
view is best attained by arranging the
component symbols in such a way that
there is an orderly progression from
input to output.

It is equally important that those
who “read” the circuit diagrams
should know where to look for the
features with which -they are at the
moment concerned, and it is for this
reason that the layouts have - been
standardised as far as possible.
example, in receivers and amplifiers
the aerial or other source of input is
on the extreme left, with the output
on the right ; this procedure is naturally
reversed in the case of transmitters.

Another detail that,  we hope .and
think, makes for -greater clarity is

the -arrangement in a straight line of-

For-

COMMENT

all valves in the direct signal path.
Valves performing subsidiary functions,
such ‘as that of tuning indicator
amplification, AFC or AVC, are placed
above or below the line as is most
convenient. A necessary exception to
this rule occurs in the case of pairs of
push-pull valves. Power rectifier sym-
bols are inverted to avoid confusion
with other valves.

A thickened earth line at the bottom
of the diagram, with the HT ’bus-bar
at the top, seems to make a clearer
diagram than some of the alternative
arrangements, and we always prefer
the practice of taking all earth Jeads
direct to the base line instead of using
supplementary earth symbols.

Much of the time now wasted in
unravelling the intricacies of circuit
diagrams would be saved if a stan-
dardised method of presentation were
universally agreed and adopted.

Standard Time

BS.T. or GM.T. ?

» NE of the minor problems that
perplex those of us whose task
it is to record events in the-world
of wireless is the choice of standard
time. Radio communication is such an
all-embracing and international affair
that to use British Summer Time seems
to suggest a narrow parochial outlook,
while the alternative of Greenwich
Mean Time is apt in certain contexts
to confuse-those who are at the moment
concerned “with happenings at home.
The Wireless World has . thesefore
adopted a compromise; taking due care
to avoid any. risk of puzzling readers
either in ~this country or abroad.
While Summer Time is in force, B.S.T.
is used in reference to purely domestic
or local events. G.M.T. is reserved for
matters of wider interest, and when
this standard is employed, the fact
is noted in the text.
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FEW months ago I explained the
general idea of the ‘‘Musa”
special aerial system (Multiple-
Unit Steerable Aerial) for selecting
any particular downcoming ray of waves.
It is being installed to maintain the trans-
atlantic telephone service when conditions
are too bad for even the claborate receivers
used hitherto. The trouble, you will re-
member, is that long distance short-wave
signals generally arrive at several different
angles, usually between about 5 and 30
degrees above the horizontal. These are
as likely to.cancel out as to reinforce one
another, and the result is a very trouble-
some form of fading. But transatlantic
telephony ought to be even clearer than
local calls; because (as it has been put)
‘““of differences in language habits.”” The
Musa consists of a string of separate
rhombic (i.e., diamond-shaped) aerials,
connected up and combined in such a way
that by opérating a control in the receiver
it is possible to adjust the angle of recep-
tion to accept the strongest ray that is
arriving.  If ‘there are other reasonably
good rays, they can be combined too ; but
they must be made to keep properly in
step, not just anyhow.
Since my last writing, the Post Office
Musa station has been got going on one

" Burying coaxial cables used to connect the

sixteen trapezoidal aerials of the Post Office

MUSA system at Coolmg to the receiver
described in this article.

More About the
MUSA Transatlantic
Telephone Receiver

By “CATHODE RAY”

cylinder, so to speak, and ought to be
ready for service soon; some more in-
formation on it now may be of interest.
I am only sorry that even if I were allowed
the whole of an issue of The Wireless
World it would almost certainly be in-
sufficient spacein which to. explain this
ingenious receiver in detail.  There is a
paper on it in-the February, 1939 issue of
the I.E.E. Journal, but it demands a good
deal more concentration than T like to ask
of the majority of my readers. Although
the full beauty of the working cannot be
seen from the following few notes on it,
they may help to give some idea of how a
job like this compares with what you have
at home.

Although the station is barely 30 miles
from London and within sight of the
Thames, it is tucked away in a very un-
frequented part of Kent, and airmen are
the only people likely to find the aerials
conspicuous, even though they do extend
for two miles. They are on a dead flat
piece of land—Cooling Marshes—north of
Rochester, and have been laid down
exactly on a great-circle bearing on the
American transmitter.
receiver over on the other side of the
Atlantic trained on Rugby. The ground
has to be flat, of course, for keeping the
aerials exactly in a straight line; and as
it is marshy it is highly conducting. In
fact, if it were not for protecting walls 1t
would be flooded at spring tides. As each
aerial has to be connected to the receiver
by a separate transmission line, there are

~ 16 miles of them buried in the ground. To

keep moisture out, dry air is pumped in;
and the problem of tracing leaks in this
vast length looked serious until (as the lay
Press has reported) someone hit on the
idea of pushing in smelly air of a nature
specially attractive to a dog kept for the

- purpose of locating escapes by digging at

the appropriate spot.

1,079-valve Receiver !

The receiver itself, which you remember
is a 1,079-valve model, occupies (when
finished) panel space 8 feet high by 110
feet long, so does not come within the port-

able class. Actually the equipment is
duplicated, so comprises two complete
receivers, and each receiver is arranged

to-handle two speech channels simultan-

‘push-pull ;

There is a similar
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eously at present and perhaps as many as
six later on. Tnstead of using both side-
bands for one channel, as in broadcasting,
each sideband carries a separate conversa-
tion ; and the transmitted carrier wave it-
self is reduced to a mere ‘ghost, but enough
to be amplified up separately and used to
control the frequency and amplification
in the receiver, as well as being reintro-
duced later to perform the essential duty of
a carrier wave in combining with the side-
bands to give an undistorted output.

Seeing that Wireless World readers are
apt to look down on sets without a pre-
selector. stage, and the better ‘ communi-
cation’’ receivers have two, it is rather
startling to find that the great Musa
receiver (wh1ch one might reasonably ex-
pect fo have half a dozen at least) has
none at all! It fully makes up for this,
however, by its profusion of frequency
changers, having three stages of them
totalling (as nearly as I can calculate) 200
frequency-changer valves for the pair of
receivers, not countlng the separate oscil-
lator valves and oscillator amplifiers. You
see, the sixteen aerials each have what are
in effect separate receivers for a large part
of the way, and the first frequency
changer uses pairs of hexode valves in
that makes 32 for a start,
doubled for the spare receiver.

A receiving circuit on this scale may

ONE AERIAL UNIT
80 FEET

CONCENTRIC
CABLE

seem too complicated to follow : and it cer-
tainly would be if all the various aerial
and channel branches were included in a
single diagram. But the biggest bundle of
sticks can be broken if they are taken one
by one. Fig. 1 is a block diagram of one
signal path through the receiver from one
aerial, showing the various stages and fre-
quency changes. The rest is mainly repe-
tition of identical equipment. One single
path like this may not be so much more
complicated than a modern broadcast re-
ceiver as to be beyond following. Let us
try.

With three frequency-changer stages
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there are, of course, three IFs: 3,100, 600
and 100 kc/s. This is not just for prestige ;
each of these stages has a special purpose
to serve, in connection with the aerial
combining -and channel separating, and
the tuning arrangements. Besides that,
the high first IF avoids the image inter-
ference that one might fear with no pre-
selector amplifier ; and the low third IF
gives good adjacent channel selectivity.

Beginning at the beginning, with the
lead-in from an aerial ; any of five alterna-
tive transmitter frequencies can be selected
by ganged switches connecting the appro-
priate aerial tuning circuits and first beat
oscillators, which are designed to convert
all their frequencies to the 3,100-kc/s first
IF. Trom this stage onwards all signals
are at the same frequencies regardless of
the frequency of the transmitter being
received.

As the first beat oscillators are crystal
controlled, the oscillator amplifier is not
there for the purpose of preventing the fre-
quency-changer influencing the oscillator
frequency ; its real necessity, not disclosed
by this simple diagram (but see Fig. 2 in
due course), is that this is only one of 16
frequency changers to be fed in parallel,
one for each aerial.

Next the first IF amplifier, with its tun-
ing circuits; only one stage, so not very
spectacular.  The second beat oscillator
works at only one frequency, of course
2.5 Mc/s; but this is variable, belng fhe
only tuning control in the whole recelver,
apart from the ganged switches, = It is
hardly a station searcher, however, for
the variableness is only about 3 kc/s each
side! One feature of this type of receiver
is the accuracy of tuning. It is kept

Wireless
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Close-up of one of the coaxial cables before
anchoring flanges were put on, showing
porcelain insulator and. inner copper tube.
This and the previous photograph were sup-
plied by the Post Office Film Unit.

accurate by AFC. But the ordinary AIFC
as used in some broadcast receivers is not
good enough—not by a long way! That
is thought to be working quite satisfac-
torily if it keeps the tuning within about
1 kc., even on medium and long waves.
On short waves it is sometimes better not
to enquire too closely what it does. But
the Musa short-wave receiver has to be
correct within a few cycles! The standard
is a special 100-ke/s crystal-controlled
oscillator. The AFC control wvalve is
simple enough, but the single box I have
marked ‘‘ Discriminator ’ is not the usual

double diode valve and speciat IF - transs

former ; it should really be represented by
a whole collection of boxes, containing
oscillators, frequency changers, and, in
fact, as much as a whole little receiver on
its own.
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~ As the réceived carrier wave is so weak,
compared with the sidebands, it has to be
taken through a separate amplifier. Be-
fore we get to that, however, there is the
third fréquency changer. The oscillator
for this is rather novel, for instead of being
independent it is locked to the 100-kc/s
standard by being derived from its fifth
harmonic. Three things emerge from this
third frequency changer—a sideband of
94-100 kc/s comprising one channel of
communication; a sideband of 100-106
kc/s, the other channel ; and the diminu-
tive ‘“pilot”’ carrier wave, 100 kc/s.
These are all separated by extraordinarily
efficlent filters—the carrier filter, for
example, cuts off sharply at only 2o
cycles off tune (no wonder accurate tuning
is nceded!). This carrier has to be am-
plified before it can be detailed to iis
various jobs—(1) AVC, acting on the 2nd
IF amplifier; (2) frequency control, act-
ing on the 2nd beat oscillator as already
described ; and (3) recombination with the
two detached sidebands to give audio
outputs. Only the lower frequency chan-
nel is shown in Fig. 1—the other is iden-
tical.

The apparatus included in this diagram
is in iteelf a complete receiver—and an
exceptionally elaborate one—but in run-
ning through it I have had to skip one o
two items that only make sense in relation
to the super-receiver of which this is one
unit. - The most important of these is the
phasing  control (just below the second.
frequency changer), which is another of
the units that comprises a whole collection
of things. I am not at all sure that if a
whole article were devoted to this one

““pox’’ it would be enough to make it
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FC, frequency changer ; BO, beat oscillator ;

1.—One complete receiver path from aerial to output.
from it are heterodyne (beat) oscillators and other frequency controlling. accessories.

The direct signal path runs across the top ‘of the diagram :
Some of these are very complicated. Abbreviations :
-IF, intermediate frequency 5 AFC, automatic frequency correction ; AVC, automatic volume control,

the parts hanging
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Super Receiver— .
clear, so I shall just say that it is an arti-
ficial ““line’”’ tapped at 16 points for the
output from the second beat oscillator to
be drawn off at different phases for the
16 separate receivers of the Fig. 1 type,
these phases being under control.  This
is the. control that makes it possible te
adjust the angle at which the whole aerial
array receives. At other angles,
phases at which the signals.arrive, after
combination by the controllable phase
changer, are such as to can-
cel out, more or less; so

the
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guessed, concerned with the combination
of the signals from the three best angles.
The last box of all needs no explanation ;
but the ‘ delay network ’” is a device for
introducing a controllable amount of
slowing-up in the three branches so that
‘they combine in step, just as converging
files of troops may have to do a little
holding back or half stepping before form-
ing a column. The necessary adjustments
again are indicated on a cathode-ray tube.

Having examined one path we can stand
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is sent steadily and clearly to the inter-
national exchange in London; -and the
listener has no idea-of how the fluctuating
beams of waves are being caught in 16
nets, sorted out, brought into step, and

combined ; guided and marshalled by ter

upon tier of crystal-controlled oscillators
and razor-sharp crystal filters kept to an
accuracy of a few parts in ten million. One
feels that it is almost a desecration to com-
mand all this for anything less than the
sublime !

reception is excluded. The
_signals received by the 16
aerials from the desired
angle all add up together to
give a correspondingly use-

el

AERIAL UNITS

Fi

ful total, which from the

secondary frequency chan-

ger onwards is combined.

CCPPERLrrrre

But there is one more i
““ dimension’’ in which this
receiver is split up along
multiple paths. The system
just hinted at is responsible
for combining the 16 sys-
tems, each running from an
aerial to a second frequency
changer, to give a strong
signal at any desired angle.
But this is only one of four
angles that can be selected.
There are four sets of" 16
phase controls, each of the
four adjustable to a different

e

0

-

2nd

OUTPUT

F Cs

)/

angle, and taken to one of
four separate outputs from
the first IF amplifier. Three
of these four can be trained
on separate angles of recep-
tion, if desired; and the
fourth is a ‘‘ monitor”
which continually sweeps
over the whole range of
angles and is connected to a
cathode-ray tube where the
angles of strong reception

Fig. 2. How receiver paths,

such as the one shown in

Fig. 1, are bundled together,

branching out and recombin~

ing, to obtain the special

advantages of the Musa
system.
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are shown. The operator can then adjust
the other three to select one, two, or three
of these angles, depending on whether or
not they are good enough. Of course,
there is no point in using all three if one
or two of them bring in_ shifting, noisy
signals.  Just to make the whole affair
even more superhuman than it is at pre-
sent, the G.P.O. research people are busy
on an arrangement for automatically keep-
ing the three phasing controls adjusted (v
the best angles, as found by the monitor-
ing fourth. T should perhaps have re-
minded you that the downcoming rays are
constantly changing in angle and strength,
so the controls cannot be left alone after
having once been set.

The remaining boxes, at the extreme
right of Fig. 1, are, as you will have

back for a bird’s eye view of the two com-
plete super-receivers, Fig. 2, in which the
detail has been stripped still more cleanly,
leaving only single lines—or even less—
to represent what is shown in Fig. 1. The
aerials have been bent back on top of the
teceiving station for the sake of compact-
ness. From Fig. 2 it ought to be possible
“to get a general idea of how by the split-
ting and recombining that has been des-
cribed the number of paths varies from
16, to 64, to 4, to To, to 6, and to 2.
Various interconnections, such as those
leading from the carrier-wave paths, are
left out.

And so all the complexity finally boils
down to two outputs, from which the voice
of some film star or business magnate, or
perhaps our own King or Queen on tour,

The Wireless Industr;y |

A FOLDER describing the new season’s K-B

receivers has now been issued by Kolster-

Brandes, Limited, Cray Works, Sidcup, Kent.

Features of the new models are: Peer-less giant

tuning dials, variable selectivity and extended
AT voltage range (100-250 V).
< <t <>

Charlton Higgs receivers are now obtainable

from Frederick Waterhouse, Limited, Stanley
Works, Dudley(HiH, Bradford, Yorkshire.
< <> <
The Grampian works reopen on August 1zth
after the annual holiday.
<> <+ <
A leaflet just issued by Salford Electrical
Intruments, Limited, of Peel Works, Silk
Street, Salford, 3, Lancs, describes a new Sal-
ford Link Test AC ammeter; the length of the
almost circular scale (about 300 degrees) makes
for exceptional accuracy in reading.
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MAINTAINING COMMUNICATION IN TIME OF WAR

T the present time, when the tense
2 international situation has be-
come such a dominant factor in
our everyday life, it may not be
place to review the great part

out of
which communication, and, in particular,
radio communication, plays in the vital

question of Imperial defence. In this
connection the term ‘‘Imperial defence’’
is used in its wider sense, implying the
defence - of  the
whole British

'
Commonwealth  of % I T is generally conceded that, great

: as was the part which wireless
played in the Great War, its import-
ance would be far greater in any
Sfuture emergency. Since 1918 great
strides have been made in technical
progress, and broadcasting with its
tmmense potentialities for propaganda
has come upon the scene ; in addition,
wireless and cable
been amalgamated 1o their mutual

advantage.

Nations rather than
of the British Isles
alone. The import-
ance of rapid and
reliable direct com-
munication between
London and the
various Dominion
and Colonial Gov-
ernments can
hardly be exagge-
rated. In fact, it is
no mere figure of

________________________________________________

the disadvantages of the cable system.

Although something like 60 per cent. of
the world’s cables are British, their effec-
tiveness may be very seriously impaired
in time of war for the following reasons.
Inter-continental cables, of necessity, lie

on the bed of the ocean for by far the

greater portion of their route, and, there-
fore, rely upon sea power for their pro-
tection against enemy action. Great
Britain  still  re-
i mains the world’s
! paramount sea
i Power, but, even
I so, the very wvast-
i ness of our Empire
! makes it extremely
i difficult to prevent
i isolated raiders
i from cutting, and,
i in some cases, lift-
' ing a cable. Par-
i ticularly is this
i danger  apparent
1 during the open-
! ing phases of hos-

interests have

speech to say that,
in the present unfortunate circumstances,
the very existence of the Empire depends,
to a large extent, on its communica-
tions. The rapid interchange of views
between the Home and the Dominion
authorities, important as it is in time of
peace, would become of infinitely greater
importance in the event eof war,

So great has been the development of
radio engineering during the past decade
that there is a somewhat excusable
belief amongst the general public that
wireless is now the sole channel of
long-distance communication. Readers of
The Wireless World will, of course, know
that in the same period the
advances in cable technique

tilities. A gain,
many cables which are owned or con-
trolled by British interests either touch,
or even pass through, foreign territory.
Though such countries may, and probably
would, be neutral, this is a grave potential
source of leakage of information, since it

‘may be difficult to ensure a watertight

censorship of such stations.

These cables would probably not be
used for confidential official traffic in war-
time, and reliance would be placed almost
entirely upon what is known as the “* All
Red Routes,”” that is to say, on those
cables which throughout their route touch
only at British territory.  This would

By G. L. MORROW

graphical factors, many cables are par-

ticularly prone to the danger of attack by
land, Perhaps the best example of such
are the land lines linking the Mediter-
ranean and Far East systems between
Alexandria and Suez.

Such then are the chief disadvantages
of the cables, and it needs no technical
knowledge to realise that radio communi-
cation is almost free from such defects,
although, of recent years, the possibility
of intensive air attack on the terminal
stations in the British Isles has had to be
considered more seriously than was the
case during the war of 1914-18.

Wire or Wireless ?

At first sight, therefore, it would appear
reasonable to regard radio as the ideal
method of Imperial communication. What
must not be forgotten, however, is that
such communication is to a large extent
governed by the exigencies of strategic
problems, and that, in this respect, wire-
less unfortunately suffers from the grave
disadvantage of lack of secrecy.  Before,
however, dealing with this question in
more detail, it will be as well at this point
to mention the well-established advan-
tages which radio does possess over the
cables, and to include the part which the
Broadcasting services may be expected to
play in any future war.

1t will, probably, be generally conceded
without argument that radio’s chief
contribution to the problem of communi-

(and this includes ordinary
Jand line telegraphy and
telephony), while, perhaps,
to the lay mind less spec-
tacular and, therefore, less
advertised by the daily
Press, have, nevertheless,
been almest equally rapid
and far-reaching in their
own sphere. )
In any survey of Empire
communications the relative
roles played by both wire-

less and cable systems
should, therefore, be con-
- sidered since it must .be
appreciated that, from the
defence point of view, they
are, in effect, sister services each of which

has certain advantages over the other, re- -

sulting in their joint use and co-operation.
To understand why such co-operation is
necessary we must first examine briefly

The Beam wireless stations now constitute an important link in the chain of Empire communications. This
photograph shows the muitiple aerial system at the Dorchester station, operated by Cable and Wireless, which

recently established a record by transmitting 1} million words in a week.

immediately. become a serious disadvan-
tage owing to the redyction in the number
of cables available, even when allpwance
is made for modern multiple circuit work-
ing.  Lastly, owing to certain geo-

cation is that of ship to ship and ship to
shore working. This, to-day, is as efficient
and reliable as the corresponding land ser-
vices, and, coupled with the very high
accuracy of modern DF equipment, has
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Wireless and Imperial Defence—

had a profound effect upon naval strategy
and, in a naturally smaller degree, on its
tactics.

The great development of high fre-
quency technique mot only ensures that
every unit of a fleet is in touch with its
base irrespective of distance, but that it is
also, if necessary, in direct communication
with the Admiralty in London. Similarly,
although of course subject to special limi-
tations, aircraft can, by means of radio,
communicate with other aircraft or with
the ground over dis-

Wireless
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only reduce the area in which intercep-
tion by an enemy or his agents is pos-
sible. Recourse has, therefore,. to be made
to coding all messages in time of war, but,
even though such codes may never be
deciphered by the enemy, there is no
method of knowing this.  The resultant

‘uncertainty eatails frequent changes of

code, and the more often this is carried
out the greater becomes the danger of
leakage taking place to the enemy, apart
from the vast organisation which frequent.
and simultaneous changes demand.
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the control passes to the British. and
Dominions Governments.

In conclusion, there is no doubt that
m any future war an important part will
be played by the British and Empire
Broadcasting systems. In addition to
supplying the civil population with official
news bulleting and warnings of air raids,
the Broadcast service offers great scope
for propaganda purposes especidlly to hos-
tile and neutral peoples. Here, strangely
enough; the lack of secrecy of Broadcast
transmission 15 its greatest advantage

tances which were not
even contemplated ten
years ago.

Closely linked with
radio communication
between ship and
shore is the meteo-
rological service,
which, under modern
war conditions, iz a
vital service if the
proper use is to be
made of defence. It
is not generally real-
ised that meteoro-
logical forecasting de-
pends for its accuracy

Receivers at the Somerton
beam telegraph station
(Cable and Wireless, Ltd.).

oh the examination of reports transmitted
by ships at sea as to their local conditions,
and radio is, of course, the only means
available for the transmission of such
reports.

Again, let us, in an admittedly cursory
manner, consider the advantages which
wireless has to offer in the purely
military sphere. The modern army,
compared with the forces of only 25
years ago, moves incredibly fast owing to
the very high degree of mechanisation

which has taken place. Under these con-

ditions radio communicatien is necessary
for tanks, armoured cars, and all the
specialised types of motor vehicles which
are utilised. An army which moves at
high speed, especially when employed in
sparsely populated countries, such as in
the Near East, must, owing to its speed
of movement, have long and rapidly
lengthening lines of communication, and
where these are effected by wire they are
particularly vulnerable to air bombing.

Here wireless comes into its own.

As has been mentioned above, all forms
of wireless communication suffer from
lack of secrecy, the reasons for which are
sufficiently obvious to need no explana-
tion, and, as yet, no method has been
developed which will guarantee complete
secrecy under all conditions. High-speed
teleprinter transmitters certainly ensure
reasonable secrecy so far as interception
by unauthorised individuals is concerned,
but are no protection against reception by
an enemy power. Even the most ad-
vanced systems of directional transmission

In order that full advantage might be

taken of a joint cable and wireless sys-

tem for Empire defence, the British and
Dominions Governments in 1928 spon-
sored an amalgamation between the then
opposing interests of the Marconi Com-
pany and the Eastern Telegraph Com-
pany and, as a result, the Imperial and
International Communications Company
came into being. Besides controlling the
Marconi and Eastern Telegraph organisa-
tions, the company also control the Pacific
Board cables, the Imperial Atlantic cables
and the Western Telegraph Union cables.
In time of war or of national emergency

because such propaganda cannot be cen-
sored, and it may be made in the language
of the people whom it is desired to reach.
It goes without saying that propaganda
broadcasts of this nature would almost cer-
tainly be denounced by the enemy coun-
tries’ own systems, and by their press;
nevertheless, the very uncertainty which
such propaganda causes among the civi-
lian population has in the long run no
little effect on their morale.

QOur cover picture is based on a design

kindly supplied by the Post Office Film Unit.
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No. 32.—Mysterious Television
Shadows

An extract from Henry Farrad’s corre-
spondenice, published to give readers an
opportunity of testing their own powers of
deduction :—

““ Nouvelle Vue,”’
Dulwich.
Dear Mr. Farrad,

I do wish you could come round and see
our new television set! It is the envy of
the whole neighbourhood, I can assure you.
And our aerial'is so neat, not like those ugly
letter H things some people have, because

it seems we are in such a good position we

don’t need it. There was great excitement
the other day—they were televising the
opening of a new building or something at
the gasworks at Sydenham. It is onlv a
mile away from here, of course, so we were
able to go and see how it was done. That
sort of thing is much more interesting when
one is a ‘‘viewer,”” I think.

There is just one little thing that seems
wrong—I'm sure you could tell us what it is.
Whenever anybody comes on the picture
there is always a double of hint about an
inch to the right. Just like a ghost, in fact.
Well, T mustn’t trouble you any more, but
if you can tell what tlre mysterious shadow-
ers are doing there it would be good of you
to let us know.

Yours sincerely,
IDA LYTE.

What is a lLkely cause of ihis effect, and
can it be veduced ? Think it out youyself, and
then turn lo page 137 to see if your solution
agrees with Hewnry Fayrad's.
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Oscillation in Frequency-

By J. A. SARGROVE, N.C.Mech.‘E,, F.1.8., M.Inst.B.E.

{Membes of the Tungsram Organisation)

KINETIC-GRID CURRENT IN THE TRIODE-HEPTODE AND TRIODE-HEXODE

REQUENCY-CHANGING  prob-

lems have been with us ever since

the first attempt was made to pro-

duce a beat note by the heterodyne
method, but in the early days less ob-
noxious faults were generally over-
shadowed by the main problems which are
now well undeérstood. Most of these
latter have been solved since the older
additive method of mixing was given up
in favour of the much better multiplica-
tive system, and we are now more con-
cerned with minor effects.

Multiplicative mixing is achieved by
using a valve in which the electron stream
from cathode to anode is twice subjected
to density control. To accomplish this it
is essential to produce a so-called virtual
cathode, the space-charge of which is sub-
jected to the second control voltage, the
first control voltage being applied to the
space charge surrounding the real cathode.

When considering the means of apply-

ONSIDERABLE itrouble from parasitic oscillation is found in short-wave
frequency-changers. The remedies have been given in earlier articles in * The

Wireless World,” but the reason for the trouble has remained obscure.

In this

article the author explains the mechamism of the effect in detail.

ing density control to an electron stream
it must be realised that the electron stream
is not completely homogeneous, but con-
sists of electrons moving at different veloci-
ties. In other words, the electrons do not
proceed as a marching regiment, but re-
semble more closely the progress of a
crowd. Hence, the insertion of a nega-
tively charged grid into the electron stream
at first prevents the slower moving elec-
trons from passing through it. As the
negative voltage increases, more and more
of the faster electrons are barred until
finally, when the grid reaches the so-called
cut-off bias all electrons are prevented
from traversing the grid. All bias voltages
above this critical value have no further
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inside the heptode mixer path of a triode-heptode valve.

1. These rather unusual time-distance diagrams show the behaviour of the electron stream

(a), (b) and (c), correspond to the

cardinal operating points of the heterodyne injector-grid voltage wave, shown in the lower half
of Fig. 2.

2

'

cffect as regards the anode current (which
remains at zero); the grid being in this

‘case an impassable barrier.

However, one is apt to forget that the
electrons which are not allowed to pass
through the grid to the anode have to go
elsewhere, they cannot just stay where
they are.

In the case of electrons coming from a
real cathode they return to it. In the
anode-current cut-off condition, the quan-
tity of electrons in the space-charge sur-
rounding the cathode is in equilibrium,
which means that as new electrons are
added to the cathode space-charge by
thermal emission, the space-charge tends
to become more negative with reference
to the cathode. This in turn causes those
electrons that happen to be nearest to the
cathode surface to return to it, due to the
repulsive force exerted by the mean space-
charge potential. Hence, the space-charge
can never increase beyond a certain
limit.

The Injector Grid

An analogous effect takes place at the
second - space-charge or virtual-cathode
of a modern multiplicative frequency-
changer, and when one is contemplating
the control action of the second negative
control grid {G3) on this space-charge,
one is even more inclined to forget the fact
that those. electrons not able to pass
through this grid must go somewhere.

As the negative charge of this virtual-
cathode cannot be felt by the space-charge
surrounding the real cathode, due to the
fact that the first positive accelerator grid
(Gz2) lies in between, it is obvious that
the increasingly negative potential of this
space-charge must cause electrons to fall
towards the above-mentioned positive
accelerator electrode and, being absorbed
by it, appear in the external circuit as the
so-called screen current.

Knowing this, we can now examine in
detail what takes place as the second con-
trol, or injector, grid (G3) oscillates from
approximately zero bias to a value more
or less equal to the cut-off voltage.

In Fig. 1 we have a diagrammatic repre-
sentation of the heptode portion of a
triode-heptode frequency-changer showing
the normal position of the space-charges.
Alongside it is the corresponding time-
distance diagram of the probable course
of the electrons after leaving the cathode,
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assuming the electrodes to have normal
operating voltages and the injector grid to
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second. accelerator (G4). Another slight
slowing down occurs betore the suppressor
grid (Gs5) which has a very open grid

mesh and can at

best only slightly

] | ]

25 deflect the fast-

moving  electrons

| T
———.(Ig2+4) Eg*l,\To[’ ) |

™

which hit the
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anode with some

force. These liber-

ate secondaries

which; due to the

combined effect of

the prevailing volt-

N

age conditions,. the
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proximity of the
suppressor - grid,

which from their

aspect is extremely
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negative, and their
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t

low initial velocity,
return immediately

to the anode as
shown.

A certain latitude

ANODE CURRENT AND SCREEN CURRENT IN MILLIAMPERES

in velocities is
allowed for in this

sketch to represent

the various transit

4
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/
-1

APPLIED HETERODYNE
FROM TRIODE

times due to the
laws of probability

and also to the
“Maxwell”” initial
velocity  distribu-

tion of the nascent
primary” electrons
of the cathode. It
will also be noted
that a relatively
small number of
electrons do not fol-

R TIME

- Fig. 2.—Static anode current and accelerator grid current curves of a
typical triode-heptode taken as a function of the injector-grid voltage.
The bottom half of the figure shows the heterodyne wave in a time-

distance sense.

peak ; (B) mean effective voltage ; and (C) maximum negative peak.

be at approximately zero potential, i.e.,
at the peak of its positive excursion
(point A, Fig. 2).

After emerging from the cathode with
their spontaneous initial
electrons dwell for a while near the
cathode. This is because the attraction of
the positive accelerator (G2) through the
‘interstices of the first control-grid (Gr) is
not active to any great degree, and the
large number of negative electrons that
have just left the cathode exert a large
negative counter-balancing influence, and
here form the cathode space-charge (or
first space-charge).  Their outward
velocity, however, gradually increases
uader the influence of the first accelerator
(G2) and reaches a maximum as they pass
through the interstices of this grid.  As
soon as they emerge here they get
retarded (or decelerated) by the in-
jector-grid which is at an instantaneous
zero bias, and by the attraction of
G2 which, being positive, tries to pull
them back, They are only feebly
attracted by G4, the second accelerator,
which is still some way off.

- After they pass through the injector-
grid their speed is soon increased again,
and achieves a second. maximum just as
they pass through “the meshes of the

low the entire path,
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away from the injector-grid or the second
control-grid (G3), owing to its consider-
able negative voltage at this instant.
So far everything is much as we would
expect it, but when we get to -point_C,
the maximum negative excursion, on our
oscillator wave, which in order to show up
the peculiar state of affairs more clearly
we shall assume to be just equal to the
static cut-off bias of G3, a very surprising
phenomenon occurs. The electrons after
having emerged through the interstices of
Gz are confronted by the impassable
barrier of the injector-grid (at cut-off
bias), and as they have nowhere else to
go are reaccelerated in the opposite direc-
tion by Gz. Some of the slowly moving
electrons are absorbed by G2, but some
must pass through the grid meshes, back
into the space between G1 and G2,
whence they are pulled back by the posi-
tive attraction of G2 to be finally absorbed
by G2 after performing an indefinite num-
ber of oscillations back and forth between
Gz and G3space and G2 and GI space.
The pulsatance of these spurious oscil-
lations is very high, and the total duration
of the latter is probably commensurate
with the total electron transit time, and
they do not appear to have any influence
on the resultant action of the mixer valve
as a whole,? except at ultra high fre-
quencies. ~ The impedance of all elec-
trodes should be very low to such very
high frequencies, due to the appreciable
mutual grid capacitances; though it is
feasible that the long lead wires between
the electrodes and through the external
earth to the cathode may have inductance
sufficient to make some of them resonant.
An important and quite convincing test
is available to prove that electrons do, in

If we now carry
out the same ex-
amination for other

Fig. 3—Typical
measuring circuit
used to obtain the
static  signal - grid -

but become de- fact, return from the normal virtual-
10WS ; A tached from the «cathode (second space-charge) to the
h poir A 5
R e e T general flow and neighbourhood of the first control grid
form the G2 and
G4 currents (a
pure loss). As this +80v +250v 4100V
current is compara-
velocity the tively small, it is )
represented as a
thin line in this L
picture. il E = E—{___..u_

| o

volts — grid - current

S

curve of a triode-
heptode.

points of the voltage wave on the injector-
grid shown in Fig. 2 we get for point B,
the mid-point in the oscillator*excursions,
a different set of time distance paths. Not
only is the time of transit between G2 and
G3 longer, but the number of electrons
that flow to the first accelerator is much
greater. Hence, the anode current is
smaller.

This curve also has a lower slope (hence
multiplicative mixing) which is due to the
fact that the wvirtual-cathode or second
space-charge is compressed, and is farther

o

and this can be performed as follows:—

Let us arrange a mixer valve as in
Fig. 3 applying normal operating voltages
so that we can take its static signal-grid-
voltage—grid-current curve (as shown in
the top half of Fig. 4).

It will be seen that the particular valve
measured, Tungsram Type THz2g, ceases
to pass grid current at point Igr=o which
occurs in this specimen at a bias of ~T.0
volt. We now slightly modify our test

1 The Wirveless World, 7th and 14th May, 1939,
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circuit, see Fig. 5, by coupling a powerful
signal generator® to the-oscillation.injector-
grid (G3) and insert decoupling means
into each electrode to ensure stable con-
ditions for measurements at very high
frequencies. We find that with a given
oscillation on the injector-grid, G3, current
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quency very similar to the resonance-
frequency of the signal-grid (G1) circuit
and shock excitation -is readily achieved.

Fig. 4.—The top half
of the diagram shows ) o ©
the static signal-grid- 120

volts — grid - current .
curve with a cut-off

- . . @

now flows with the signal grid biased to  potential at point Igr R
the point where previously no grid current = o ; the lower half ’ 2
existed, i.e., that by shifting the bias  ShoWs ghe Jisplace. H &
E tentiometer towards the negative  oemt o this cut-o 2 $
(Eg1) potentiomete s the neg point as a result of = =
we get a series of new positions for  the heterodyne os- LT P
Igr=o0. From Fig. 5 we see that the cillationofincreasing & e
value of FEgr for Igr—o increases ex-  freauency E5He, D T &
iall ith the f d th nitude impressed on _rllew &
ponentially with the frequency an the  {ne injector grid < ]
amplitude of the oscillation on the injector- (Egg eff.) & a
grid. 15 e &

This test proves Egr

not only that elec- g -8 -7 -¢

=5 =4

trons return from

between Gz and G3

into the Gi-G2

SN
a

space, but it also
shows that some of

19

the electrons have

\
~IN

sufficient - kinetic . L

]
%
\

\
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N~

energy to hit Gr. 7

A

13

. ‘\0'9

The electrons reach-

ing GI in this re-

verse direction pro-
duce the above

measured  signal-

o
™~
N
<
'Eg3 (EFFECTIVE) vOLTS

grid current which

30

one can con-

veniently term

Ig1=0 AT s00¢)s

““ kinetic signal-
grid current,”

33

though it has been

termed ““ fransit-

time current” by -
others® due to the fact that its value in-
creases rapidly as the period of oscillation
on the injector-grid approaches the transit
time of electrons entering and lecaving
G2 — G3 space.

It would appear that the explanation of
the parasitic pseudo signals described by
W. T. Cocking* and by A, Owen Walker®
lies in the fact that at point C in the in-
jector-grid voltage wave, electrons -have
penetrated Gz in a reverse direction, build-
ing up a new space-charge and causing
grid current,  This extra unintentional
spurious space-charge causes by influence
and/or electronic bombardment, shock
excitation of the tuned circuit attached to
the signal grid. To clarify this further,
it should be remembered that this spurious
space-charge is not always present
throughout the heterodyne oscillator cycle,
but is a discontinuous phenomenon occur-
ring only at the negative peaks of its volt-
age excursions.  This fact was already
recognised by A. Owen Walker though
his explanation at the time was different.

On short waves (in a conventional
superheterodyne where the intermediate
frequency is very small compared with the
input frequencies), these periodic space-
charge penetrations will occur at a fre-

2 Television and Shovt Wave World, March,
1939—pp. 181-182.

3 Philips Set-Makers
pp- 40-41 (EHz2).
"8 The Wireless World, Feb. oth, 1930.

5 The Wirveless Engineer, August, 1937.

Bulletin, Oct., 1937,

It would not occur to a similar degree on
medium and long waves, where the reson-
ance frequencies of the tuned circuits are
very different, The fact that the instant
the impulse takes place the heptode mixer
section of the valve is cut off does not alter
matters, for it is clear that the excited
input circuit will oscillate at least one
complete cycle and probably many more,
depending upon its degree of damping.
Another fact that seems to show that this
explanation is the correct one is that one
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can mitigate the trouble by inserting resis-
tance into the signal-grid lead, i.e., by in-
creasing the -damping;-and thus reducing.
the impedance, of the resonant circuit re-
flected into the valve. Moreover, reduc-
ing the heterodyne voltage or taking the

alternative lower oscillator frequency will

obviously be a partial remedy (as is done
in many commercial receivers). A further
remedy less frequently employed is to
apply a larger initial bias than usual to
the signal-grid on ultra-short and short
waves. It has been suggested*® that
there is perhaps a simpler explanation
based on a negative resistance character-
istic in the mixer valve. For a negative
resistance characteristic to produce- the
parasitic pseudo signals, however, it must
excite one of the tuned circuits associated
with the mixer valve, i.e., it must excite
either one of the two input circuits or the
output circuit. As the heterodyne oscil-
lator is already exciting the injector-grid
circuit, we have only to consider the
signal-grid circuit -and the IE anode cir-
cuit.” In the static signal-grid—volts-grid
current curve, as shown in the top half of
Fig. 5, there is no negative resistance kink,
nor is there such a portion due to kinetic
grid current in the dynamic curves shown
in the bottom half of Fig. 5.

Negative Resistance

Let us now examine the anode circuit
from an analogous viewpoint.

In the first place a negative resistance
kink only occurs in the characteristic - of
the triode-hexode, and is eliminated in the
triode-heptode by the suppressor grid.
Nevertheless, both types are equally prone
to the generation of the parasitic pseudo
signals, and the trouble in both can be
cured' by the same means, viz., by re-
ducing the amplitude of the heterodyne
oscillations and by inserting resistance
into the signal-grid circuit.

Even with the triode-hexode the usual
operating region is at anode voltages well
above this negative resistance kink, which
consequently plays no part. There is one
more possibility, however, and this is that
the combined currents of the screen or

+ 80V 4+ 250V

+100V

kg
11}

o
]

10 mmids

Fig. 5.—Measuring circuit to obtain Igz = odisplacement.curves-as a result of very, high fre-

- quencies-iftnpressed on-G3 by -a powerful signal generator.
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accelerator electrodes (Gz+ Gg4) have a
negative resistance character. In the top
half of Fig. 2 we see that the injector-grid-
volts-screen-current curve has indeed a
negative resistance character throughout
the operating region, and only becomes of
infinite or slightly positive resistance when
the anode current is completely cut off.
If this characteristic caused the trouble, it
is logical to assume that the parasitic oscil-
lation would occur throughout the tuning
range, and would not cause the appear-
ance of isolated pseudo signals.

If we insufficiently decouple the screens
we can actually make this happen. For
instance, if the normal decoupling con-
denser is inductive, or the decoupling cir-
cuit with its earth return is not purely
capacitive, a continuous parasitic -oscil-
lation occurs which is practically un-
affected by the tuning condenser settings.
For the avoidance of this effect a small
resistance is sometimes inserted in the
screen lead. Thus, it would appear that
the only satisfactory hypothesis is the one
propounded above, viz., that the input
circuit is excited by the periodically
occurring spurious space-charge between
G2 and Gr and/or the kinetic signal-grid
current.

- Television
Programmes
Sound 41.5 Mc/s

An hour’s special film transmission in-
‘tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day. The National or Regional programme
will be relayed on 41.5 Mc/s from ap-
proximately 7.45 to 9 p.m. daily,

THURSDAY, AUGUST 1oth.
3-4.20, " Fox in the Morning,” a new-comedy
‘by Lionel Brown.

‘9, Adelaide Hall in Cabaret. 9.30, Catch-as-
Catch-Can Wrestling. 9.45, Gaumont-British
News. 9.55, Cartoon Film. 10, Kuda Bux,
the man with the X-ray eyes. 10.10-10.25,
Boxing demonstration.

FRIDAY, AUGUST 11th.
3, Puppet Parade. 3.15, Cartoon Film. 3.20,
‘Harcourt Williams telling childreén’s stories.
3.30, Film. 3.40, Animal Drawings. 3.50,
Gaumont-British News,

9, Eve Lister and Gene Sheldon in Cabaret.
9.30, British Movietonews. 9.40, E. H.
Tattersall. 9.45, Cartoon Film. 9.50, “ Love
—In Twenty Lessons,’’ a farce by Delano Ames
10.20-10.30, Pas Seul.

SATURDAY, AUGUST 12th.
3, Cartoon Film. 3.5, “ Television Surveys,’’
No. 11—O0.B. from Kensington Gardens. 3.50,
British Movietonews.

9, Gaumont-British News. 9.10-10.25, Diana
Churchill and Denis Webb in Noel Coward’s
three-act comedy, * Private Lives.”

SUNDAY, AUGUST 13th.
9.5.10.20, “ Tobias and the Angel,” by James
Bridie. Robert Atkins’ production from the
Open-Air Theatre, Regent’s Park.

MONDAY, AUGUST 14th. ;
3, Cabaret including Tommy Handley and Com-
pany in * The Disorderly Room,” 3.30, British
Movietonews. 3.40-4.5, “ Mr. Jones Dines
Qut,” one-act comedy by Stuart Ready.

9, '_Cabaretincluding Flotsam and Jetsam and
Carl and Faith Stimpson’s Humanettes. , 9.25,

Vision 45:Mc/s
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Gaumont-British News. 9.35-10.30, O.B. from
the Hammersmith Palais de Danse, which will
include the semi-final of the  contest to find
* Miss Radiolympia.”
TUESDAY, AUGUST 15th.

3, A. P. Herbert's one-act opera * Plain Jane.”
3.25,Gaumont-British News. 3.35—4.5, ““ Love
—In Twenty Lessons ’ (ason Fridayatg.50p.m.)
9, Cabaret. 9.30, Vanity Fair—the trend of
Autumn fashions. 9.45, British Movietonews.
9.55, Cartoon Film. 10-10.25, Bee Double
Sharp—a musical’ Bee.

WEDNESDAY, AUGUST 16th.
3-4.15, “ Private Lives ” (as on Saturday at
9.10 p.m.)

9, Diana Ward in Songs.
British News.

9.10, Gaumont-
9.20, Music. Makers: Jean
Norris (pianoforte). 9.304 '‘ Three in a Bar,”
a one-act play by Peter Franklin. 9.50,
Cartoon Film. 10, Film—'* West of Inver-
ness.”” 10.10-10.25, Le Quintette du Hot
Club de France.

Cossor Television Sets

’I‘HREE principal types constitute the

present range of Cossor television re-
ceivers. Model 1210 at 53 guineas is a com-
bined television and all-wave radio receiver,
giving an unsually large direct vision picture
¢x2in. x roin.) The lowest-priced instru-
ment is the 23-guinea table Model 54, with
d picture‘size. of approximately sin. x 4in.
Between: these two models comes the new-
Model 65, with a picture size of 6in. x 5in.

Cossor Model 65 Television Receiver.

Designed for sound and vision only, it is
housed in a console cabinet approximately
35in. x 15in. X 20in. There are four controls,
two for vision and two for sound. There
are 13 valves in the circuit, and the price is
27 guineas.

All three receivers are available with an
extra three-valve amplifier {for ranges over
20 miles from Alexandra Palace, at an addi-
, tional charge of 3 guineas.
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News from ' the Clubs

Ashton-under-Lyne and District Amateur
Radio Society

Headquarters: 17a, Oldham Road, Ashton-under-Lyne

Lancs.

Meetings: Wednesday evenings.
Hon. Sec.: Mr. K. Gooding, 7, Broadbent Avenue, Ash-
ton-under-Lyne, Lancs.

The society’s 56M/c¢s. fiéld days have proved very
popular, and it is hoped to-have a 1.7 M/cs. contest
later in the year. As a result of the 56 M/cs. field
days, the following couclusions have been arrived at:
(1) A receiver having an RF stage is required; (2)
too many stations are still using *‘ quench” receivers;
(8) very few stations appear to search the limits of
the band sufliciently. .

On Jaly 26th, Mr. W. P. Green gaye a lecture and
demonstration on ‘' Trouble Shooting.

Radio, Physical and Television Society

Headquarters: 72a, North End Road, West Kensington,

London, W.14. . | =
Meetings: Fridays at 815 p.m. .

Hon. Sec.: Mr. C. W." Kdmans, 15, Cambridge Road,

North Harrow, Middlesex.

A committee mecling, was hcld récently to make
pretiminury urrungemenng regarding thé proposed fleld
day -to be held towards® the end of _Augnst. There is
room for onec or two non-members to attend the field
day, and application should he made-as early as pos-
sible to the secretary.

Romford and District Amateur Radio

Society ! 3

Headquarters: Y.3.C.A. Red” Trianglé Club, North
. Strpét, Romford, Essex. ., .
-Hom, Sec,: Mr. R. C. Ei Beardow, 8, Geneva Gardeus,

Chadwéll Heath, Essex, =~ ° i

Thé-society -recenfly -pdrtielpated in another interest-
fng DF qontcst,.urgﬂulsed by “the Welwyn Society.
Membership continues to increase,. and an artificlal
aerial licence has been granted to'a blind member of
the society.

Slade Radio

Headquarters: All-8aints Parochial Hall,
Road, Slade Road, Erdington, Birmingham.

Meetings: "Alternate Thursdays at 8 p.m.

Hon. Sec.: Mr. L. A. @riliths, 47, Welwyndale Road,
Erdington, Birmingham.

_ The last meeting was a red-letter day, it being the
th occasion on which the society had met together.

Mr. A. R. Burr, of the Mullard Company, lectured on

“E” ‘type valves.

Broomfield

Slough arid District Short Wave Club

Headguarters: 35, High Street, Slough, Bucks.
Meetings: Alteruate Thursdays at 7.30 p.m.

Hon. Sec.: Mr. K. A. 8ly, 16, Buckland Avenue, Slough,

Bucks.

At the last meeting the morse practice class was
dJivided into groups. The fast group employed head-
phones, whilst the slow group caused interference with
the aid of an amplifier and loudspeaker. Mcteoro-
logical data were distributed among the members of
the research group.

Owing to the great increase im membership, it has
been decided to look out for mew club rooms.

South London and District Radio
Transmitters Society

H?jadqugr;‘:ers: Brotherhood Hall, West Norwood, Lon.
on, S.E.

Meetings: First Wednesday in the month.

Hon. Sec.: Mr. E. Ilott, 36, Montana Road, Uppet

Tooting, London, S.W.17.

At the July meeting Mr. Nixon, of the G.E.C., showed
a film illustrating valve construction. He also de-
monstrated the one inch and three inch oscillographs,
and ®ncluded with a demonstration of antomatic street
lighting control by means of a gas-filled relay.

Sutton Radio and Television Club

Headquarters: 6, Manor Court, Benhill Avenue, Sutton,

Surrey.

Meetings: Wednesdays at 8 p.m.
Hon. Sec.: Mr. N. H. Hanton, 6, Manor Court, Benhill

Avenue, Sutton, Surrey.

This ¢lub, which was started some eighteen months
ago, is rapidly increasing its activities. Among ap-
paratus instailled at headquarters is the Wireless World
quality amplifier, a local station radio feeder, a crystal
pick-up gramophone unit, and a2 twin-cone loudspeaker.
The normal proceedings include discussions on various
technical topics and also on radio programmes of the
previous week. Practical demonstratons are also a feu-
ture of the meeting.

This club is additional to those appearing in the
directory of wireless clubs published on April 6th.

Watford and District Radio and
Television Society

Headquarters: Carlton Tea Rooms, 77, Queen’s Road,

Watford, Herts.

Hon. Sec.: Mr. P. G. Spencer, 11, Nightingale Road,

Bushey, Herts.

Mr. A. Gardner and Mr. A. W. Birt demonstrated
their 56 M/cs. receivers at a meeting held on July 17th.
At the same meeting G5RD demonstrated a portable
erystal-controlled 56 M/cs. transmitter.

At the mext meeting, on August 2Ist, Mr. A. W,
Birt will give a short talk on the C.W.R.
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GRAMPIAN 50-WATT AMPLIFIER

HERE are four stages in this amplifier,
the first two being H63 triodes, the
third a KTZ63, and the output stage, four
61.6’s in class AB parallel push-pull. There

Grampian Type 385 amplifier.

are three input circuits, two for microphones
(20 ohms) and one for a gramophone pick-
up, each circuit being provided with its own
volume control and mixing circuit.

Separate bass and treble time controls are
providéd by suitable variable filters between
the first and second valves. The curves we
have taken show that these do really work
as they should without mutual interaction,
and without appreciable effect on the middle
register.

The input-output curve shows little devia-
tion from linearity even above the rated
output, and on the oscillograph there is no
visible distortion at 50 watts output.

It is difficult to ascertain the ‘‘normal”’

" various trade names such as ‘‘ Distrene’’
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paratus

Output impedances of 600, 15 and 6 ohms
are provided, and the power consumption oo

is 155 watts. The price, complete with
valves, is f40.
This is a conservatively rated instrument
which can be relicd upon to perform in every £ E
respect according to the maker’s specifi- ° - ,”ATT;/ 7
cation. o /
: g Heo
g
Ik A
“DENCO ”” SHORT - WAVE % g
COMPONENTS » yai
g /
OSSES in ultra-short-wave transmitting 3 A
equipment are largely bound up with 5 /'
the type of insulation employed to support 5
coils, RF chokes, etc. Many transparent
materials of the ‘‘organic glass’’ variety are B

available for this purpose, but the only type ol
which is really satisfactory at very high fre-
quencies  is polystyrene, known under

01
INPUT VOLTS (RMS)

Input-output curve of the Grampian so-watt

amplifier taken on the pick-up input terminals.

With direct connection to the grid of the

first stage, full output is given for an input
of c.001 volt.

and “‘Trolitul.” .

The components made by Denco use
polystyrene throughout and the material is
also sold to amateurs in the form of rod,
tube and sheet. With
the right kind of sol-
vent it makes a use-
ful cement or
“dope’” for coils,
as its electrical pro-
perties are not seri-
ously affected after
the solvent has dried
out.

Prices are reason-
able and a short-
wave choke (4-100
metres) costs  2s.
Stand-off insulators
cost 6d. or 8d. and
coils wound to any
range in  ribbed
formers are priced

+ 10,
/"{"‘N\ BASS MAX. |
\ TREBLE MAX
: /'_‘\\
0 ST ™ \
L o o i g 5 < N
R L~ //"“\\ \s\
3 | =" N
g A ot BASS MIN. \
§ P \
. Plug-in type low-loss Denco coils.
=g g H 38 =8
\r“w: . at 3s. or 4s., with 4-pin base. Special “‘air
i \ spaced ”’ coils with the minimum of insula-
NIT tion cost from 4s. 6d. to 6s.
\\ The new address of the makers is Denco,
- Warwick Road, Clacton, Essex.
} g 2 g
FREQUENCY IN CYCLES PER SECOND } Sampl:s of polysiyrens insulation and
! : . . :
“Denfix”’ quick-drying solution.
Frequency response of Grampian Type 385

amplifier. The dotted curve is for an arbit-
rary setting of the tone controls near their
mid-positions.

frequency response as the time controls are
always in circuit, but the response at an
arbitrary setting near the mid-position of
each control gave the dotted curve which
is level within 2 or 3 db between 30 and
20,000 C/S.

. porystd
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Ground Speed Indicator

New Redders Stavt Heve:

Free Grid has had submitted to him an idea
for a ground speed indicator for aircraft. The
invention is based on wireless principles, and
arose from the fact that the inventor, a keen
amateur airman, noticed that fading occurred
when receiving broadcast programmes, the
degree of fading varying with the speed of his
aircraft, He found by experiment, that the
fading was due to aufomatic detuning of the
receiver, caused by the movement of the air-
craft, the degree of detuning, and therefore the
fading, fluctuating in sympathy with the speed
of the aircraft over the ground. The explana-

tion of the phenomenon is given below. Now
read on.
"IKE all really great inventions, it

depends upon a very simple fact.
When a station is transmitting and its
signals are being picked up by a stationary
receiving aerial in the ordinary way, there
are a certain number of waves passing the
receiving aerial every second, the number
depending solely upon the wavelength
being used. Tet us suppose that the
aerial was mounted on a Wellsian aircraft,
travelling away from the broadcasting
station at half the speed of wireless waves ;
it is then obvious that the number of waves
passing the receiving aerial in one second
would be only half what it was when the
aerial was stationary. The effect would
be exactly the same as if the transmitting
station had halved its frequency, and we
could only pick up its signals if we re-
tuned our receiver to the apparent new
wavelength. . If we were flying flowards
the broadcasting station, the effect would
be the same as if the transmitting station
had doubled its frequency instead of
halved it, and we should have to retune

Cheques to be made payable to me.

our receiver the other way. In other
~words, the effect produced by the move-
ment of the aircraft is apparently to de-
tune the receiver, the degree of detuning
depending upon the speed at which the
aircraft is approaching or leaving the
transmitting station. Only when the air-
craft comes to rest are things normal. The
same phenomenon would hold good in
the case of a car and explains the reason
why certain speeding road hogs complain
of fading of the B.B.C.’s programmes. [

trust that this is all clear, and that financial |

support will be forthcoming from you in
due course for the Radio Ground-Speed

Indicator Company. Pending the registra-
tion of the company, all cheques can be
made payable to me.

The Faithful Hound

EWAS very astonished to read a lhiftle
while ago of the remarkable success
that has attended certain experiments
conducted in the famous Pasteur Institute
to counteract the evil effects of snake bite
by means of short waves. It appears
that if the bite 1s irradiated as quickly as
possible by the emanations of a zo-metre
transmitter, astonishing effects occur.” At
first, the virulance of the poison is in-
creased, but if the treatment is continued
long enough the poison is neutralised.
The great thing that struck me about it
was the relatively long wavelength used,
as therapeutic wireless measures, like
diathermy and bloodless -surgery, gener-
ally call for a wavelength well down
amongst the ultra shorts.

However, I should probably have dis-
missed the matter from my mind had I
not, by some ill-chance, left my private
papers lying about where Mrs. Free Grid
could see them. Apparently, among
other things, she must have read the in-
formation I had received about the radio
snake bite cure. At any rate, as ill luck
would have it, she threw a party a few
days later and an incident occurred, which
has resulted in a possibility of the whole
matter being ventilated in the local police
court, with myself as the central figure.

On the afternoon of the party I locked
myself in my private wireless den as I
have had previous experience of the type
of female who come to make free with my
bread and margarine on these occasions.
Unfortunately, I did not take my dog
with me, and therein lay the cause of all
the subsequent trouble. The dog is par-
ticularly devoted to me, and, as those of
you who have not forgotten your Iliad
will remember, dogs have a very high
sense of duty. At any rate, the dog con-
sidered that the collection of females

* whom Mrs. Free Grid saw fit to entertain;

—.w

was not of the type which would appeal to

me, and rightly or wrongly concluded that’
it was his duty to deputise for me, and -

promptly bit one of them.

Needless to say, I was summoned from
my den to render first-aid. During my
younger days I spent some time sailing
before the mast in a whaler, a type of ship
where accidents are frequent and the first-
aid effective, but rather crude, and when
I put the poker in the fire as a prelimin-
ary to a little job of cauterisation, strong
protests were raised, and it was then that
the recollection came to Mrs. Free Grid of
what she had read in my private papers
about treating - snake bltes with short

. \.’VaVGS
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In vain I endeavoured to point out to
her the essential difference between dogs
and snakes in the matter of their bites.
Tt was all to no avail, and eventually the
patient was removed to my den and
placed near the aerial {erminal of my
transmitter, It has often been said that
high frequency doesn’t hurt, and whether
the theory was disproved that afternoon,
or whether I accidentally coupled the
patient up to the HT supply I cannot
rightly say, but, in any cz+~ "he cnsuing

A multitude 6f charge‘s.

yells she set up brought a passing police-
man on the scene in double quick time.

I am now faced with a multitude of
police court charges, including the estab-
lishing of an electric - treatment centre
without a licence, unlawful use of my
wireless transmitting apparatus, intent to
inflict grievous bodily harm, and lastly,
keeping a ferocious dog without exercis-
ing proper control over it.

Neon Signs

AS I was passing the Scotsman’s cinema
in Piccadilly Circus late one night
last week, I paused to wonder how many
of the flashing neon signs were fitted with
suppressors for the benefit of listeners in
the neighbourhood. In order to answer
my own mental question I slipped into the
driving seat of a car that was standing at
the kerb and switched on the radio set
with which it was fitted. I must confess
that T was exiremely surprised at the
almost complete absence of electrical in-
terference. I cam hardly believe, even
now, that neon sign owners can have been
so heedful of listeners’ comfort as my tests
seemed to indicate, and I should have con-
tinued my experiments had it not been for

" the overbearing attitude of an officious

police constable who, mistaking me for a
vulgar drunk and disorderly, thrust his
head into the car with an uncouth *“ Come
on aht of it.”
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RADIOLYMPIA’S MODEL FACTORY

Receiver Design and Construction

NE of the major attractions,
at least so far as the tech-
nically minded visitor is con-
cerned, at this year’s radio show,
which opens at Olympia on
August 23rd, will be the model
factory. This innovation will
include various aspects in the
design and manufacture of
TeCEIVers.

Although complete details are
not yet available we understand
that the exhibits will include
coil and resistance winding, RF
coil adjusting, loud speaker re-

sonance testing, impedance and
inductance comparisons, ganged
condenser testing, tubular con-
denser construction, chassis wir-
ing, testing and assembly. Some
features of valve and dry-bat-
tery construction will also be
depicted.

Each of the above processes
will be demonstrated by in-
dividual manufacturers who will

endeavour to show by their joint .

efforts the various stages in the
production of a modern
receiver.

BROADCASTING IN FRANCE

Radio and Television Licences : National Broadcasting Adminisiration

IT is learned from the official
organ of the Postal Worker’s
Union that the projected French
Financial Law provides for an
increase in the wireless receiving
licence fee from January 1st
next and the introduction of an
additional fee for television
recelvers.

‘According to the present pro-
posal, owners of valve sets for
domestic use will ‘pay 7o francs
instead of 50 francs. Receivers
in public places and traders’

shops used for free entertain- -

ment will be rated at 140 francs,
whilst a fee of 280 francs is pro-
posed in the case of sets in halls
charging for admission.

The proposed television tax
on receivers for private use IS
140 francs. Double this fee v_vill
have to be paid by owners using
sets for free entertainment or
demonstration purposes plus an
additional 140 francs for each
additional viewing screen.
Where televisors are used in
halls charging for admission, the
tax will be 560 francs plus 280

francs for each
screen.

It is stressed that the income
from the additional taxation of
receivers would be used exclu-
sively for the broadcasting ser-
vice.

The B.B.C.’s Counterpart

A decree approved by the
French Cabinet last week pro-
vides for the creation of a
National broadcasting organisa-
tion which will be similar to the
British Broadcasting Corpora-
tion except that it will be under
the direct control of the Prime
Minister. It will be known as
the Administration of National
Broadcasting and will provide
National and Regional pro-
grammes from two groups of
stations.

One group will comprise Paris
PTT, Toulouse, Strasbourg,
Limoges, Montpellier, Grenoble
and Nice; the second group in-
cluding Radio Paris, Eiffel
Tower, Lyons, Marseilles, Lille,
Bordeaux and Rennes.

additional |

GERMAN TELEVISION

Some “Private” Developments

LTHOUGH the Standard
Television Receiver was the

only one to be seen at the Berlin -

Radio Exhibition, which clesed
Jast Sunday, some of the manu-
facturers are continuing the de-
velopment of their larger models
for marketing when permitted.
Among these manufacturers is
the Fernseh Company which has
developed a televisor incorpor-
ating a flat-ended cathode-ray
tube giving a picture 31.5 by
27.5 cm. The tube is unique in
that it is only 42 cm. long and
therefore does not unduly in-
crease the depth of this table
model receiver. The set incor-

porates an .all-wave superhet,

which is adapted for the recep-
tion of the wired wireless sys-
tem.,

The intermediate frequency in
the vision receiver is 4.2 Mc/5.

The Fernseh Company is also
producing a television adaptor
which can be used with a Blue
Spot six-valve superhet.

A small projection type re-
ceiver for home use is another
of the Company’s products in
which a new projection cathode-
ray tube and a new type of
lens-screen  reflector are used.
The resultant picture, which is
42 by 50 cm., can be viewed in
comfort from as close as two
yards.

RADIO ON HIGH-SPEED BOATS

British . Equipment for 'Belgium

WO motor boats similar to
those used as tenders by the
R.A.F. have been ordered from
the British Power Boat Com-

pany for the Belgian Air Minis- |

try. The boats, which have a
top speed of 27 knots, will be
equipped with Power-Gambrell
wireless telephony and tele-
graphy apparatus specially de-
signed for high-speed craft.

The equipment is designed for
telephony transmissions on 100~
200 metres and CW and ICW on
100-200 and 500-600 metres. It

- is constructed for either 12 or 24

volts direct current and can be
run, therefore, from the ship’s
batteries. The total consump-
tion during transmission, when
running from a 24-volt battery,
is approximately 14 amperes.

The carrier power in the aerial
is approximately 40 watts and
modulation up to 100 per cent.
is readily obtainable.

AT THE OPENING
of the German Radio
Exhibition by Dr.
Goebbels, the Min-
ister of Propaganda,
on July 28th. Tele-
funken's new tele-
vision camera, which
is supplied to the Post
Office who operate
the television appar- -
atus, can be seen on
the right. In his
opening address, Dr.
Goebbels said
¢« Broadcasting has
to stand on guard
against lies and vili-
fication, and with the
Press, is the sharpest
spiritual weapon in
the Nation’s struggle
for existence.”’

The four pre-determined spot
frequencies can be modified to
give any  desired wavelengths
between 100 and 200 metres.
For this purpose a wave meter is
supplied for checking.

‘The working range is, of course,
dependent on the type of aerial
used, but with a normal outside
aerial distances up to 100 miles
telephony and 200 miles ICW
have been achieved under nor-
mal seagoing conditions.

The complementary receiver,
which derives its HT from a vi-
brator, covers the r00-zc0-, 500-
1,000- and  1,000-2,000-metre
bands. There are two positioas
fqr'the ‘phone jack, one pro-
viding ’‘phone reception with
the loud speaker working and
the other ’phone reception only.

The total weight of the equip-
\.rnent, each unit of which is
in a casting of salt-water-resist-
ing aluminium alloy, is ryolb.

A

CANADA’S ELECTION
CAMPAIGN
Free National Network Broadcasts
KVK]ITH a Dominion election a
possibility  this autumn,
the Canadian Broadcasting Cor-
poration’s board of governors at
its meeting in Ottawa in July,
formulated plans to give a free
National radio network service
to all political parties from
Government-owned as well as
privately - owned  broadcasting
stations  during the clection
petiod.  Commercial stations
will give the political broadcasts
as free programes, ‘‘as a mea-
sure of public service in consid-
eration, in part, of the privilege
of operating on a public fran-
chise.”
The C.B.C. will allot time to
all parties, the allocation being




128

\News of the Week—
based on the party’s representa-
tion in Parliament at the time
of its dissolution, the numbesr of
candidates in the last two elec-
tions, the total vote cast for
each party in the last two elec-
tions and the standing of the
parties at the clection prior to
the last.

There will be
broadcasts from

no political
any station

Wireless
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A STUDIO ON WHEELS

- Features of a Recording Unit

OLLOWING an order from
the Norwegian Broadcast-
ing Company, Norsk Riksking-
kasting, the Philips Company of
Eindhoven has adapted its. well-
known Philips-Miller film re-
cording system to the require-
ments of a mobile radio reporter
unit. A car weighing 5 tons,
) complete with full

equipment, and fit-
ted with an 85 h.p.
engine, has been
equipped with re-
cording apparatus.
The advantages of
the Philips - Miller
system for mobile
work lie in the fact
that it does not
need to be kept
horizontal, and that
it operates just
as efficiently when

NORWAY’S RE-
CORDING VAN in-
corporates a re-
porter’s glass -con-
ning tower the
interior of which
can be seen above.

within forty-eight hours of the
opening of the polling booths,
and the last broadcast of the
campaign will be made by the
Government party at the time
of the dissolution of Parliament.
If the scheme, which is de-
signed to give more orderly
broadcasting campaigns to an
election, is successful it will be
used for provincial elections.

RADIO-CONTROLLED AIRCRAFT
ANY more radio-controlled
aircraft (Queen Bees) are
available for practice shooting

at the Anti-Aircraft camps this-

year. Whilst this is a good
thing, in that they give a better
jdea of the behaviour of hostile
aircraft than any other form of
target, the main objection to
them is their speed which is
about 8o miles per hour—about
half the minimum speed of a
modern bomber.

The Queen Wasp, a much
faster plane, which has been
promised for some time, is soon
to be available for the Fleet Air
Arm, but the Army will, so far
as is known, have none this
vear.

travelling over bumpy roads.

For use when the car is not
in the proximity of mains, a
270-Ah, 40-volt battery is fitted,
which is used to drive a con-
vertor.

Suitability for O.B.s

A further advantage of this
studio on wheels is that it can
readily be used for relay pur-
poses. Its entire microphone
amplifier equipment can be re-
moved from the car and in-
stalied in a theatre, etc.

A glass conning tower, the
floor of which is raised above
the fioor level of the car, is sub-
divided by a glass partition so
that both the commentator and
the control engineer have a clear
view of the surroundings. The
after part of the car contains the
recording equipment, whilst in
the space bencath the conning
tower are stored the 600 feet of
cable and the batteries.

To prevent extraneous noises
from reaching the recording
studio, the interior has been
covered with a double layer of
Celotex with a filling of glass
wool. The commentator’s cabin,
whilst being fitted with Celotex

r where possible, must necessarily
include a certain amount of
hard wood in its construction so
that the high frequencies are not
cut off. A further acoustic treat-
ment of the cabin is that each
sheet of glass is of a different
thickness and is fitted at a
different angle to the remainder.

FROM ALL
QUARTERS

Rome Television Recepticn

Mr. F. T. BeNNETT, a radio
engineer of St. Peter Port,
Guernsey, reports the reception of
the Rome televigion transmission.
Although over goo miles from
the transmitter at Monte Mario,
he saw clearly the letters E.I.A.R.
on the announcement board. We
published in our issue of March
3oth this year a photograph of
Mr. Bennett’s aerial with which
he regularly receives the B.B.C.
television transmissions.

“It is More Blessed to Give . . .”

To encourage Swiss listeners to
dispense with their old receivers
and to buy new ones, a philan-
thropic scheme is- being tried.
Listeners giving their old sets to
recognised benevolent organisa-
tions are given a coupon which
entitles the holder to a fifteen per
cent. reduction on the purchase
price of a new receiver.

Another South African Short-Wave
Station

TreE Marconi Company has re-

ceived an order from the South

African Broadcasting Corporation

for the supply of a 5-kW short-

is believed that this 13.5 to 100-
metre transmitter is to be erected
at Maraisberg, Transvaal. The
order also includes monitoring and
speech equipment and a concentric
feeder with special arrangement
for switching to various aerials.

Totalitarian
ALrL religious Sunday morn-
ing broadcasts from the Ger-

man stations have been discon-
tinued. In place of these the
Hitler Youth provides ‘‘Cere-

>

monial Hours” for all Regional
transmitters, whilst the Deutsch-
landsender broadcasts a regular
‘“spiritual uplift’’ programme.
All the German stations have in
the past broadcast some form of
religious programme on Sunday
mornings.

‘Maison de la Radio-

M. Jures Jurien, the French
Minister of Posts, Telegraphs and
Telephones, who controls the State

steps to improve the existing
studio accommodation of the four
stations operating in Paris. These
studios, it is expected will be aban-
doned when the long-awaited
broadcasting house materialises.
80,000,000 francs have for a very
long time been ear-marked for this
. work, but a worthy site has not
yet been found.

wave broadcasting transmitter. It |

broadcasting stations, is taking |
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New C.B.C. Station

SPEAKING from London, Mr.
Ogilvie, Director-General of the
B.B.C., and Mr. L. W. Brocking-
ton, Chairman of the Canadian
Broadcasting Corporation, who is
on a visit to this country, took
part in the opening ceremony of
the C.B.C.’s 50-kW prairie sta-
tion in Saskatchewan. This is the
fourth of the contemplated chain
of high-power stations across the
Dominion. It is situated at
Watrous, near Saskatoon, and will
use the call sign CBK.

“Hall-Marked ” Recaivers

Tue French  organisation
S.P.ILR. (Syndicat Professionnel
des Industries Radioélectriques)

has announced a scheme whereby
receivers meeting a required stan-
dard of efficiency in selectivity,

sensitivity, power and tonal
quality will have a ‘ quality-
security *’ mark.

Dismasted
Havineg served the Bourne-

mouth area for over fifteen years,
the B.B.C. station, which in the
early days was known as 6BM, is
being dismantted and the last sec-
tion of the steel masts was re-
moved a few days ago.

Indian Listeners

A MARKED increase in the num-
ber of receiving licences in force
in India is shown in the latest
returns. The number of licences
in British India at the end of May
was 75,524, which is an increase
of over zr,000 during the year.

Germany’s “Radio Prize”
THE prize of Rm.10,000, which

is given annually in connec-
tion with the Berlin Radio Ex-
hibition, has this year been

awarded to Oberingenieur Gries-~
sing. He was foremost among the
designers of the original Volks-
empfanger and is largely respon-
sible for the improvements in the
new models.

Hollywood Henoured

Tue Columbia Broadcasting Sys-
tem’s Hollywood studio head-
quarters, which were opened early
this year, has been chosen as the
outstanding example of modern
architecture by the Southern Cali-
fornia Chapter of the American
Institute of Architects.

Australian Radio Journal

ArrHOUGH the constitution of
the Australian Broadcasting Com-
mission empowers it to issue pub-
lications, its recent pioposal to
publish a weekly radio magazine
has met with much criticism from
Members of Parliament, the Press,
and the public.

Voigt Corner Horn

Ix conmection with the review
of the Voigt bass chamber for the
H.C. horn in last week’s issue, it
should Te pointed out that this is
a patented article and the price of
the Dblue print which is available
to owners of Voigt speakers in-
cludes the royalty due.

“ Danger—High Voltage !”

Tue horizontal scale of Fig. 8
on page 101 of last week’s issue
should bave been marked kilo-
volts and not kilowatls.
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INSULATING MATERIALS AND THEIR PROPERTIES

By L. HARTSHORN, D.Se.

"8 NHE breakdown of insulating
: materials under high voltages is
a phenomenon of such import-
ance in all branches of the elec-
trical industry that a vast amount of re-
search on the subject has been carried out
in recent years. Broadly speaking, there
are two ways of tackling the general prob-
fem of the prevention of breakdown. The
first is to make the most of existing
materials by more and more attention to
the details of design and testing. The
second is to search for new materials with
better characteristics. In this article it is
proposed to consider the results of this
second line of attack, that is, to consider
how far the problem may be controlled by
the nature of the insulating materials.

It must be confessed that at first sight
the record is not very impressive. We can-
not, for example, point to new materials
with values of electric strength vastly
greater than those of the old ones. We are
tempted to conclude that the triumphs of
modern high-voltage engineering are those
of the electrical designer rather than those
of the chemist. Nevertheless, perform-
ance is not governed by electric strength
alone, but by combinations of many prop-
erties, and the significance of the various
materials can only be understood by a con-
sideration of the several factors involved.

Electrical Strain

Consider first the notion of electric
strength in its simplest form. Whenever
an insulating material lies in an electric
field, it is subjected to an electric force
which is equal to the voltage gradient.
This force produces a displacement of all
the positive and negative charges which
go to build up the atoms and molecules
of the material, the positive charges being
pushed in one direction and the negative
charges pulled in the other, so that the
material is thrown into a state of strain.
As the potential gradient increases the
strain increases, until at a certain critical
value the structure collapses, in much the
same way as it would under excessive
mechanical stress. Adopting this simple
idea, the critical voltage gradient is a
measure of the electrical strength of the
material, and it is measured by the obvi-
ous method of putting a plate of the
matcrial between two metal electrodes cal-
culated to produce a uniform electric field,
throughout the small region where the
field is strongest, and observing the volt-
age gradient at which breakdown occurs.

If this test is applied in a straightfor-
ward manner, imitating as far as possible
the conditions under which materials are
used in ordinary practice, the results are
apt to be very erratic. Nevertheless, if aver-

ages are taken there is a certain general
consistency, which shows that the values
do represent in a rather vague way the
tendency of the material to resist break-
down.

Selecting published values which seem
to be representative, we find that ebonite
has the highest eleciric strength of all or-
dinary materials, the wvalue for pure
ebonite often being as high as 150 kilovolts
per mm. That is to say, one of the oldest
materials is still the strongest electrically.
The laminated boards of synthetic resin
and paper, e.g. Bakelite boards, which
have so largely replaced ebonite for most
purposes, usually give a value of about
30 kV/mm. and about the same value is
usually quoted for the clear transparent
hydrocarbon resins which have such extra-
ordinarily low power factors (Distrene,
Trolitul). Ceramic materials of the stea-
tite class usually give values of 40 or 50
kV/mm. and a similar value is obtained
for mica. Values of 20 kV /mm. are quoted

{Crawn copyright veserved)

The high-voltage woom -at the National

Physical Laboratory. Insulators for the

million-volt transformer are some 2o ft. high
and are made of syrfhetic resin-paper.

for fused quartz and also for paraffin wax.
It is clear from these values that ebonite
stands out as an excellent general-purpose
high-woltage material, but that betweenthe
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THE introductory article of this
sertes dealt with the general
nature of effects and phenomena en-
i countered at voltages of the order to
be found in television receivers and
" amateur transmitiers. The suitability
| of insulating materials of varwus
types for use in high-voltage circuits
is now discussed.

other materials there is surprisingly little
difference in electric strength.

It should be stated herc that the simple
notion of breakdown mentioned in con-
nection with the above values, although
convenient as a working idea for practical
purposes, will not bear close examination.
Materials can, under suitable conditions,
be made to stand far higher gradients than
those given. The experimenter soon finds
out that when breakdown measurements
are made in the ordinary way the values
‘obtained vary greatly with such factors as
the size and shape of the electrodes, tem-

perature and moisture content, the
time of application of the voltage,
the frequency, the thickness of the

sample, and he is tempted to conclude
that the whole idea of electric strength is
a myth.

A detailed discussion of the question
would be out of place here, but it may be
stated that recent research suggests that
there is a real electric strength, i.e., a criti-
cal voltage gradient not greatly affected
by such factors as thickness, temperature,
and moisture-content, but characteristic of
the structure of the rhaterial, at which the
material becomes electrically unstable. The
value is, however, of the order of 10 or
more times that obtained by an ordinary
breakdown experiment; that is to say,
much more than 1o times the effective elec-
tric strength in practice. We must con-
clude that in practice materials usually
break down, not so much because their
structure is incapable of withstanding the
applied electric field, as because of some
extraneous factor. The most important
of these factors are the effects of ionisation
and the generation of heat within the
material. Insulation materials for high
voltage work must therefore be considered
in relation to these phenomena.

Tonisation and Its Effects

In practice high-voltage conductors
and the insulating materials separating
them are usually surrounded by air, and
this, as has been mentioned in the first
article of this series, becomes ionised at
voltage gradients considerably less than
those at which solids break down. The
fonisation may sometimes be observed as
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a luminous discharge, and it has been
shown that such discharges in the sur-
rounding atmosphere are usually —asso-
ciated with the breakdown of a solid. The
true values of electric strength previously
mentioned are only obtained when this
ionisation is prevented by, say, enor-
mously increasing the pressure of the sur-
rounding gas, by replacing it by a liquid
at high pressure, or by a semi-conducting
liquid the conductivity of which tends to
prevent the formation of steep local volt-
age-gradients, or by making experiments
with impulses of voltage of suech short
duration that they allow insufficient time
for ionisation.

The way in which the external ionisa-
tion leads to breakdown of the solid has
not been completely explained. It has
been suggested that it is the impact of the
swiftly-moving ions with the solid which
leads to tracture of the material, or alter-
natively, that local discharges form irre-
gular conducting paths spreading out
from the high-voltage conductors in tree-
formation, and therefore virtually adding
pointed extensions to these conductors,
and that it is the concentration of clectric
force at these points which causes the
breakdown of the solid, the actual voltage
gradient at such points far exceeding the
apparent value.  Whatever may be the
exact explanation, it is clear that the be-
haviour of a material under high voltages
is likely to be determined to a consider-
able extent by the effect which external
jonisation has on it. On some surfaces a
luminous discharge may cause important
chemical changes; on others may merely
lead to the accumulation of ions, i.c., of
electric charges, in such a manner that
their electric field tends to compensate the
local stecp voltage-gradients and so to
stop the discharge. — Possibly the high
breakdown voltage of ¢bonite is to be ex-
plained in some such way.

Gradual Deterioration

The effects of chemical changes caused
by ionisation are likely to take some time
to develop, so that they are likely to
cause a lowering of breakdown voltage
with the time the material is in service.
- The phenol-formaldehyde synthetic resin
compositions tend to break down in the
course of time at unexpectedly low volt-
ages by a process which suggests some
such action. A discharge appears to
creep slowly over the surface of the ma-
terial, leaving an irregular trail of car-
bonised material which finally links the
two conductors that the material is in-
tended to insulate, and breakdown occurs.
This - phenomenon of breakdown by
“tracking ’’ constitutes a very serious dis-
advantage to some of the most widely
used synthetic resins, and much research
has been devoted to the production of
special ‘‘anti-tracking’’ resins for high-
voltage work.  Urea-formaldehyde and
aniline-formaldehyde resins are said to be
specially useful for this purpose.

It must be emphasised that the
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moderate breakdown values of the ordi-
nary resins are not a bar to their use for
high-voltage work,- but when using them

‘the designer must make his insulators

correspondingly larger (and rnore expen-
sive) in order to keep down the voltage
gradients,  Obviously a material which
admits of the fabrication of large insu-
lators has some advantages. An extreme
example is provided by the insulators of
the high-voltage transformers of the
National Physical Laboratory. These
consist of laminated synthetic resin-paper
cylinders. The insulater for the million-
volt transformer is some zo ft. high and
5 ft. in diameter and is far more imposing
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styrene, and Polythene, or polymerised
ethylene, a new material recently devel-
oped by I.C.IL.; and also the ceramic
materials, particularly - those of the
steatite class.

Ceramic insulators for high voltage
work of all kinds are such a familiar sight
that there is no need to stress their value.
The new high-frequency ceramics of the
steatite and titanium oxide classes have

special advantages for the construction of

high-voltage condensers.  The plates of
material can be moulded into such a form
that local concentrations of stress are
avoided. Thus discs with their edges
thickened and rounded are used, the elec-

trodes consisting of metal

films coating the faces of
the discs. The compact-
ness and simplicity of the
construction ~ may  be
realised by comparing it
with that of the corre-
sponding air or oil con-
denser.

The ceramic materials
have the additional ad-
vantage that they are
capable of withstanding
the action of very high
temperatures without
damage. Mycalex also

(Couriesy Uniled Insulator Company,

These ¢ pot’’ and ¢ plate ™’
transmitting condensers
owe their powers of re-
sisting breakdown both to
the use of ceramic dielectric
material and to the avoid-
ance of local concentrations

than the transformer itself. Obviously a
material which can be made in such sizes
and has the necessary mechanical
stréngth has great advantages in high-
voltage work, although its electric strength
may not be specially high.

In many cases, especially at high fre-
quencies, breakdown is caused by the
heating effect of the applied voltage. It
is well known that every solid material,
when placed in an alternating electric
field, dissipates energy as heat, the energy
dissipated per unit volume varying as the
product of the power factor, the dielectric
constant, the frequency, and the square
of the voltage gradient.  Thus at high
frequencies particularly, great amounts of
heat may be generated at places where the
voltage gradient is large. As long as the
heat is conducted away by the electrodes
and the material at low gradients, all is
well, but if the rate of generation of heat
at any spot exceeds the rate at which it is

conducted--away, the temperature of the

spot steadily rises until the material is
either melted or burnt and a breakdown
occurs, something like the blowing of a
fuse. It is obvious that a condition which
tends to make such breakdowns less prob-
able is a low “‘loss-factor”” or product of
dielectric constant and power factor.
Materials which satisfy this condition are
the hydrocarbon resins, Hke Distrene
and Trolitul, both forms of polymerised

of stress.

possesses these advantages to a consider-
able extent and is, moreover, capable of
being machined, It is therefore specially
valuable for research and development
work.

The hydrocarbon resins, although lack-
ing resistance to heat, have the very valu-
able property of flexibility. In this
respect Polythene is specially remarkable.
Its external appearance suggests paraffin
wax, but its flexibility suggests rubber.
It can scarcely fail to have many applica-
tions in high-voltage work, but these have
yet to be explored.

Temperature and Power Factor

Another point of some importance is
the variation of power factor with rise of
temperature. The power factor of many
materials increases with temperature, in
which case the more the temperature rises
the greater is the rate at which heat is
gerterated, a condition which will obvi-
ously lead to instability. If, on the other
hand, the power factor diminishes with
rise of temperature, the rate of generation
of heat diminishes as the material heats
up, a condition which obviously favours
stability. It is for this reason that
‘American whitewood, a material which
cannot be regarded as a ‘‘low-loss’’ di-
electric in ordinary use, has proved of
special value. for transmitters and high-
voltage higu-frequency work generally.
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High-voltage Problems—

Provided the wood is fairly dry its power
factor diminishes with rise of temperatuve,
probably due to further loss of moisture.
Thus the material becomes warm in &
strong high-frequency electric field, but
does not readily become unstable.
 Low-loss glasses of high melting point
and fused quartz also have obvious advan-
tages in situations where thermal break-
downs are possible, but their brittleness
constitutes a serious limitation to their
use. .

It was stated at the outset that the
direct chemical attack on high-veltage
problems has achieved no very obvious
successes. 1t is only fair to mention that

it has achieved one result which has

affected American high-voltage practice so
strongly that enthusiastic chemists have
declared that dielectric breakdown is
essentially a chemical problem, that *‘the
physical manifestation of breakdown only
follows the deterioration produced by
chemical changes,”” and that the remedy
therefore lies in the bands of the chemist,

who must prevent the chemical changes

by producing pure materials of great
chemical stability. The foregoing discus-
sion of types of breakdown show that the
statement, taken in a general sense, is only
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partly true, but its significance is best nun-
derstood in' relation to insulating oils for
high-voltage power engineering.  For
many years mineral oils, mostly mixtures
of paraffins, were universally used as m-
pregnation and immersion media in con-
densers, transformers, etc. These natural
oils are by no means completely stable,
even when highly refined. They are in-
flammable, for example, and oxidise in the
course of time to form acid products, and

_when breakdown occurs it is often the re-

sult of contamination following chemical
changes. The chemist has now synthesised

Tiguids for which many advantages are

claimed. An example is chlorinated di-
phenyl (Permitol), which until recently
was little more than a chemical curiosity
but is now an important industrial
material. It is stable, does not oxidise, is
not inflammable, and is stated to have a
normal electric strength 30 to 50 per cent.
higher than that of comparable mineral
oils. From the point of view of condenser
construction,  its greatest advantage is its
high dielectric constant, which has a value
of 5 as awainst 2.2 for the paraffins. The
result is that the bulk of the condenser per
kilovolt-ampere is considerably reduced,
and costs are correspondingly reduced n

" many directions.

Oly'mpla Almost With Us
HOVV time runs alang! It seems no time
since we put the clocks forward for
B.S.T.; yet here we are with Radiolympia
almost upon us and in sight of the end of
the summer that, so far, we haven’t had.
One seems to have had less advance qnews
of the Wireless Exhibition than in previous
years; there have been fewer hush-hush
stories, fewer hints of big surprises to come.
That's perhaps why it's difficult to realise
that the Exhibition is less than a fortnight
away when you read this. In past years we
have been gently led up to the opening of
the Show ; this year we have more or less
suddenly awakened to its imminence. How-
ever; it is imminent, and that’s the great
thing. Possibly because there have been so
few dark hints of startling novelties I am
looking forward to it with. more keenness
than usual. I know that it is going to be
interesting, and I particularly want to see
the results of a year of consoclidation rather
than of breaking new ground.

Consolidation

At former shows a good deal of what one
has seen has been to some extent untried.
Press-button tuning, for instance, was more
or less in its infancy in 1938 ; manufacturers
didn’t quite know what to offer because
they weren’t sure whether or no the public
really wanted it. Now they know right
enough. They have had twelve good
months in which to develop and improve
their systems, with no fresh hares started to
divert their energies into other channels.
They should, then, have been able to evolve
methods of outstanding excellence. There
are signs that the old and hateful craze for
price-cutting is less rampant, which should
mean better receivers. I hope there will.be

. Gas Radio
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some examples of what the 1939 receiver
really can be if designers are given a freer
hand than has been theirs in the past, and
are not constantly reminded of the import-
ance-of ‘‘saving ”’ every possible halipenny.

Things I'd Like to See

Here are some of the things I should like
to find at Radiolympia, though I'm afraid
I shall be disappointed. First of all, stan-
dard aerial and earth plugs for all sets.
Next, provision in every set of the short-
wave or ‘‘all-wave’' type for the use of a
dipole aerial if desired. Thirdly, standard-
ised arrangement of the control knobs, so
that you always know which is which,
whether its purpose is indicated by lettering
or not. Those are three needed reforms that
it should be very simple to carry out. If
this year doesn’t bring them, perhaps
another will. They’re not the only things
I'd like to see. I should be glad to find no
small or odd-shaped tuning knobs; large,
round ones with milled edges are by far the
most pleasant to use when it comes to any-
thing like fine tuning. And wouldn’t it be
jolly to discover that manufacturers had de-
cided that such things as oscillator creeping,
backlash in the tuning, second-channel
squeals and break-through should have no
place in the modern receiver? Hum I do
hope to find more cffectively dealt with in
the 1939 sets than in not a few of last year’s.

B Y

FOR years experimentcrs have been toying
with the idea of a radio set operated
entirely {rom the gas mains. Apparatus that
worked has actually been produced ; current
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from thermo-couples has heated filamenfs or
supplied plate circuits., But all such devices
have had one fatal drawback. The inefh-
ciency of the thermo-couple has been such
up to now that the cost of providing the
necessary heat was out of all proportion to
the current obtained. Now, as a result of
much research, the .Milnes people - have
evolved a thermo-couple generator so rela-
tively efficient that it delivers one watt-
hour of current for one cubic foot of coal
gas—say, one two-hundredth of a therm, or
500 B.Th.U.’s. Since one watt-hour is equi-
valent only to 3.412 B.Th.U.’s, the efficiency
is still relatively low ; but it is a considerable
advance on anything that has been done be-
fore, and, with gas at 6d. per therm, it
means that a six-valve wireless set can be
run at a cost of about o.4d. per hour, or
£1 138, 4d. for a year of 1,000 hours’
listening.

lngemous

The output of a multiple thermo-couple
generator recently produced is 8 watts. Of
this two watts (2A at V) are used for direct
filament heating, and the remaining 6 watts
for operating a vibratory converter with an
output of 20 milliamps at 150 volts. 1 hear
that burners for various kinds of gas have
been designed, so that those who have
acetylene or petrol gas-lighting plants would
be able to use the converter as easily as those
who have mains supplies of coal gas. 1
don’t know whether a paraffin burner has
been worked out, but I can’t see why it
should not be done. If the device proves
completely satisfactory, it should have a
great future; for the homes in this country
without mains supplies of electricity but
with gas of one kind or another must run
a long way into seven figures. Its coming
may lead to the production of bigger and
better battery sets; in the: interests of
economy the tendency now is to keep the
LT load down to as near 0.6 ampere as pos-
sible and the HT load to as near 1o milli-
amps as may be; given a whole ampere of
LT current and 20 milliamps of HT at 150
volts to play with, designers should be able
to turn out some fine receivers.

Cooler Light B

AT Schenectady they have developed a
new and special kind of illumination for
their television studios. -They found that
in the studios roughly twice as much light
was needed as in those devoted to cinema
work. Cinema lights are hot enough in all
conscience, as you'll admit if ever you have
been submitted to their heams for an hour
or s0; double as much illumination by simi-
lar methods would have been unbearable.
The new lamps consist of water-cooled
quartz mercury arc units, and it is claimed
that not only do they radiate little heat but
they are also more than twice as efficient
as incandescent lamps. Twelve quartz
lamps, each rated at 1,000 watts, together
give off 780,000 lumens ; the figure for incan-
descent lamps of the same wattage would be
330,000. Each 1,000-watt tube is about the
size of a cigarette and enclosed in a quartz
jacket. There is a second, outer quartz
jacket, and between the two water circulates
at the rate of six pints a minute. It is
claimed that the water absorbs go per cent.
of the heat; and that the studio remains
cool. I've converted the water flow to pints,
for ‘“three guarts a minuge circulating be-
tween the quartz jackets’' looked rather
queer in the account sent to me from
Schenectady! You see my pint?



EFFICIENCY, QUALITY,
INPUT DAMPING
AND AVC

N receiver design the detector still
offers considerable difficulty, for there
are so many possibilities that it is
often hard to know what to do. The

commonest detector to-day is the diode,

but the others still have their sphere of use-
fulness, and there are cases where the grid,
detector, the anode-bend detector, or the

““infinite input impedance”” detector may

prove better.

A complete discussion of all aspects of
detection is impossible in an article; it is a
subject for a book and a highbrow one at
that. The usual practical difficulties, how-
ever, arise not so much in the detector it-
self, considered as an isotated unit, as in
its association with the rest of the receiver.
As it usually occurs, the problem is to con-
nect a valve so that it provides an undis-
torted AF output from a modulated RF
irput which is developed across a tuned
circuit of good efficiency. The detector
must not damp this tuned circuit heavily,
or else efficiency and selectivity will
suffer; in some cases, even, the detector
must provide regeneration.

In addition to the undistorted AF out-
put, the detector is usually required to

© AVC voltage.

etector
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‘? VHE characteristics and circuits of the most usual forms of detector -are

described in this article.

Commencing with the diode, the author goes on

10 deal with the grid, anode-bend and negative feed-back detectors, and points out
their advantages and their imitations. In the following article, a special method of
feeding the diode will be discussed and will be shown to offer important advantages.

By W. T. COCKING

It will be clear that to obtain all these
things from a circuit which is simple, reli-
able and inexpensive is by no means easy.
In fact, many of the requirements are
mutually conflicting, and the skill of the
designer is shown by his compromise
between the claims of the various factors.

The diode detector is unquestionably
the most widely used to-day and its popu-
larity is due to its being cheap and relia-
able, to its giving good quality and high
efficiency, and to its readily providing an
Tts main disadvantage is
that it damps the input tuned circuit fairly
heavily, especially if it is designed for the
highest quality. The compromise is essen-
tially between quality and input resist-
ance, and if the standard of quality is
made high, selectivity and efficiency suffer
severely through heavy damping of the
input circuit.

Although there are many minor varia-
tions to- be found, most diode detectors
take the general form shown in Fig. T,
where the purely detector portion lies in
the dofted box.” The last IF valve VI
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Fig. 1. This diagram shows the usual arrangement of a diode detector V2 between an IF stage
Vi and an AF amplifier V3.

provide a voltage output more or less pro-
portional to the mean RF carrier level and
with a polarity negative with respect to a
fixed point such as earth ; this is for AVC.
At one time the detector had to amplity
also, but this requirement is less: often
insisted upon nowadays.

feeds the detector V2 through an IF trans-
former consisting of a pair of coupled
tuned circuits, the secondary of which,
1.C, is damped by the detector. The AF
output developed across R3 is applied to
the AF stage V3.

The RF voltage across LC is applied to

the detector through Cr, which performs
exactly the same function as the reservoir
capacity of an HT rectifier. For high effi-
ciency and good filtering Cx should be
large, but for a good response at high
audio frequencies it should be small.

"Right at the start we find the nced for com-

promise and Cr is usually 100-500 pupk;
the capacity tends to be smaller when the
designer considers quality important than
when he is more concerned with efficiency.
The value is intimately related to that of
the load resistance, however, and from the
quality point of view it is more the RC
product of capacity and load resistance
that is important than the capacity alone.
If the resistance is abnormally low, there-
fore, it is correct to use an unusually large
capacity.

The components R and Cz2 form a filter
to prevent the IF potentials which are de-
veloped across C1 from appearing in the
output to any appreciable extent; R1 is
often replaced by an RF choke, which
may give better filtering, but which is
more expensive and occupies more space.
For good filtering R1 and Cz should be
large, but for a good high-frequency rc-
sponse they should be small. Again
compromise is needed, and it is really the
product RiCz which counts. Usual
values are 10,000-30,000(2 for R1 and 100C-
500 ,u/LF for Ca.

The resistance R2 shunting C2 forms the
major part of the diode load resistance to
direct current, and it also serves as the
volume control, the output being taken off
the slider through C3 to the grid of the
AF valve V3. The resistance R3 is in-
cluded to complete the grid circuit of V3.
The steady voltage across Rz is used for
AVC and is taken off through R4, which
acts in conjunction with C4 as a filter to
remove the audio-frequency components.

The Diode Circuit

The DC diode load is actually R +Rz2,
while the AC load is Rz, R3 and Ry in
parallel, plus R1. The maximum modula-
tion depth which the detector can handle
without distortion is approximately equal
to the ratio of the AC to the DC loads.
Thus if R1 is 10,000 ohms and Rz is 0.25
megohm, the DC load is 0.26 megohm. {if
R3 and R4 are each o0.25 megohm, the AC
load is 0.093 M(2, so that the maximum
modulation depth is 0.093/0.26=0.357=
35.7 per cent.

This is, of course, absurdly low, but it
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Modern Detector Circuits—

well illustrates the importance of rhaking .

the ratio of the load resistances as high as
possible.  There are, however, limits to
the values of R3 and R4. If V3 is an out-
put valve, R3 can hardly be above 0.5
megohm, but if it is a small triode AF am-
plifier it can usually be about 2 megohms.
. Similarly R4 is limited in value. The
total resistance in the grid circuits of the

“pears across Rz can be used.
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ately, however, an increase in Rt reduces
the overall efficiency, because only the
fraction of the detector output which ap-
Neverthe-
less, within limits it is probably better to
increase R1 than to reduce R2. In the
average practical case, however, the values
used are of the order just given and dis-
tortion is liable to occur on modulation
depths much greater than 7o per cent.
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- Fig. 2. The grid detector usually takes this form. The valve Vi reaily functions as a com-
bined diode detector and AF amplifier.

valves controlled from the AVC system
should not exceed about 2 megohms
divided by the number of controlled
For this circuit R2 counts as 0.5
megohm, assuming two controlled valves,
leaving 1.5/2=0.75 megohm for R4.

Taking these wvalues, the AC load
T I 1\
becomes ©0.01+1/ <(§§ * 0.75 + 2> -

0.181megohm. The ratio of the AC and DC.
load resistances is then-0.181/0.26=0.7,
or 70 per cent. modulation. This is much
better, but does not seem very good when
it is remembered that modulation depths
up to go per cent., or even 100 per cent.,
are encountered.  Fortunately, in prac-
tice, matters are somewhat better ; except
for unusually strong signals, distortion
does not set in until the modulation depth
exceeds the theoretical figure by a small
amount,

So far as carrier frequencies are con-
cerned, the input resistance of the detector
is approximately one-half the DC load re-
sistance, or 0.13 megohm in this case.
This shunts the circuit LC and damps it
quite heavily, reducing the efficiency and
selectivity. If we reduce the value of Rz
in order to increase the ratio of the AC to
DC load resistances, we reduce the input
resistance, with the result that we lose in
both efficiency and selectivity. There is
also an increased risk of amplitude distor-
tion in the last IF valve V1, because with
poorer efficiency in LC this valve must
handle a bigger input to maintain the same
detector input.

Alternatively, we can improve the ratio
of AC to DC loads by increasing R1. This
also increases the input resistance and so
improves the efficiency and selectivity of
LC, which is very desirable.  Unfortun-

It is important to note that if it were not
for the reduction in the efficiency occa-
sioned by the use of a lower value of Rz,
little difficulty would arise. The DC load
could be made considerably smaller so that
modulation depths of go-95 per cent. could
be handled ; in fact, the only limitation to
the value of Rz would be the general
curvature of the wvalve characteristic.
Even this could be overcome by using one
of the low-resistance television diodes.

After the diode, the grid detector is one
of the most important, and a typical circuit
is shown in Fig. 2. The valve V1 is a
triode, but a tetrode or pentode can be
used.  The grid-cathode path of the
valve acts as a diode. The condenser Cx
corresponds to C1 of Fig. 1 and the grid
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lealk R1 cotresponds to” the DC load re-
sistance R1+R2, The AC and DC loads
are equal, so that there is no modulation
limitation.

Normally Cr is about 100 upF and R1
is made of the order of 0.25 megohm. The
input resistance damping 1.C thus tends to
0.125 megohm, but may be lower with
small signal .inputs. The rectified signal,
which comprises both AF and DC com-
ponents, is developed on the grid of Vi,
which also has the IF signal on it. All
these components appear in the anode cir-
cuit, therefore, and the IF filter is con-
nected at this point.

Circuit Values

It is more -usual for an RF choke to be
used for Rz, but this resistance is some-
times more convenient; a suitable value
1s 5,000 ohms. The condenser Cz should
be about o.coz uF with a triode for Vi.
If it is too small not only will the filtering
be poorer, but there will be feed-back at
intermediate frequency through the grid-
anode capacity of V1. This will result in
a considerable increase in the damping on
LC. Thiseffect is avoided with a screened
tetrode or pentode, and C2 can then be
smaller.

The coupling resistance is R3 and
should normally be 30,000-50,000 ohms,
while the filtering condenser C3 should be
500-1,000 puF. Decoupling is provided
by R5 Cs5 and the values will depend on
the HT voltage and the amount of AF
amplification following Vi; C4 R4 are
the usual AF coupling components to V2
and can have normal values.

A triode with an AC resistance of
10,000-15,000 ohms and an amplification
factor of 20-40 is best for Vi. The HT
voltage should be high so that the no-
signal anode current is 8-10 mA.; this
usually calls for 400 volts or more. With
the optimum signal input the detector is
very nearly distortionless; it is appreci-
ably better than the diode as commonly
used.  Moreover, the valve gives quite
good amplification.

R5 HT 4
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Fig. 3. With the anode-bend detector the input tuned circuit can be only slightly damped,
The resistance R6 is often omitted.
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This detector consists really of a com-
bined diode detector and AF amplifier,
and it is only better than the average diode
if it is operated under ideal conditions. If
the signal is too small, the diode section
introduces distortion. ~ If.it is too great
the amplifier section overloads; it is to
avoid this that a high value for the HT
supply is needed. The signal input must
be large enough to avoid the one and not
so large that the other is introduced.

This makes the detector ratherdifficuit
to use, unless post- and pre-detector gain
controls are fitted and operated intélli-
gently in conjunction with a calibrated
meter. If the highest standard of quality
is not aimed at, a smaller detector input
can be used and there is then much greater
latitude. The detector has the great ad-
vantage that it will easily provide reaction
effects, and because of this it is.nearly
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must be fairly small if the high frequency
response is to be maintained, 100-500 ppF.
is suitable.

The valve VI can be a triode of moder-
ate to high AC resistance, or a tetrode or
pentode can be used. - With a triode there
is appreciable damping of the input cir-
cuit LC because of the feed-back through
the grid-anode capacity. This feed-back
is appreciable since C2 cannot be large in
view of the high circuit resistances. A
tetrode or pentode is to be preferred,
therefore, and the detector then imposes
very little damping on the input circuit.

. This is, in fact; the great merit of the

detector, for the normal efficiency and
selectivity of LC are retained.

Negative grid bias is obtained by the
cathode resistance R1, which is shunted b
a large capacity C1 to avoid feed-back
effects. " R6 is provided to bleed extra
current through R1 and so maintain the
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Fig. 4. The negative feed-back anode-bend detector has the load resistance in the cathode

lead. Its efficiency is of

the same order as that of the diode, but the input circuit is

undamped ; in fact, regeneration can be obtained.

always used in receivers which rely on re-
action to any degree.

The greatest disadvantage of the grid
detector is that it does not fit in well with
AVC. Tt is difficult to utilise the change
of anode current with signal input ; it can
be done, but the arrangement is rather
complicated and troublesome. The steady
voltage developed on the grid, and ana-
logous to the voltage across a diode load,
is too small for AVC purposes. = It is pos-
sible to utilise the IF compenent of the
anode current to feed a diode detector in
order to obtain an AVC voltage, and this
is probably the best arrangement when
V1 is a tetrode or pentode. In general,
however, the maximum input needed by a
grid detector is too small to fit in with
simple AVC systems.

The anode-bend detector, Fig. 3, is not
often used nowadays, but it has its ad-
vantages. With the exception of R1, Cr
and R6, all components in Fig. 3 perform
the same functions as the corresponding
ones in Fig. 2. The valve V1 is biased
nearly to anode-current cut-off, and has a
high AC resistance, unless a large signal
is applied. Because of this and because
of the low anode current R3 is made of
high value, usually 0.1-0.25 megohm. In
view of the high resistances, C2 and C3

" triode V1 through Cr1.

bias constant.
is often omitted. The bias is then depen-
dent on signal strength and increases with
an increase in the input. This makes the
valve capable of handling a larger input
before overloading and grid current occur.

The detector cannot well supply an
AVC voltage and it is not nsually very good
for regenerative purposes. It can be over-
loaded fairly easily, although it is much
better than the grid detector in this
respect. At all inputs, however, it is liable
to introduce appreciably more distortion
than even a moderately good grid detec-
tor.

We now come to the latest detector, the
so-called infinite input impedance detec-

tor. This is not a good term forit, for it

is not only clumsy but inaccurate. The
input impedance can be made infinite, but
is usually finite and either positive or nega-
tive. Since the detector is really an anode-
bend detector with heavy negative feed-
back, a better term is the negative feed-
back anode-bend  detector,. perhaps
equally clumsy, but more accurate.

“The ciscuit is shown in Fig. 4, and the
signal input developed across LC is ap-
plied between grid and cathode of the
The load resist-
ance is R1 in the cathode circuit, for R4

In practice, however, R6
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and C4 are mercly decoupling compon-
ents. The valve functions as an anode-
bend detector with the load resistance in
the cathode circuit; as a result, the whole
of the AF output across R1 is applied back
to the grid as a form of negative feed-
back.

The result is that the detector gives no
amplification, but slight attenuation. The
purely detecting efficiency is of the same
order as that of a diode. As the input
resistance is normally very high, how-
ever, the input circuit LC is substantially
undaniped. Because of this L.C is more
efficient and more selective than with a
diode and the overall efficiency is greater
than with this detector.

From the point of view of quality the
negative feed-back detector is at least as
good as the diode and is often better, since
it is largely free from the necessity for
maintaining a very high ratio of AC to DC
load resistance, It is also easier to main-
tain such a ratio if it is ever needed.

In general, the valve can be a triode of
about 10,000 ohms AC resistance and with
an amplification factor of 20; it is by no
means critical, however. R1 and Cr1 can
be 50,000 ohms and 500-1,000 upF, with
the RF filter Rz and Cz 10,000 ohms
and 500 ppF respectively. The decoup-
ling resistance R4 can well be 10,000
ohms, with an 8-uF decoupling condenser
C4 ; sometimes it is advisable to shunt C4
by a o.1-uF condenser, since an electro-
lytic condenser is not always effective at
radio frequency. Usual values for the
AF coupling components C3 and R3 can
be employed, say, o0.05 pF and 0.3
megohm.

Because of the grid-cathode capacity of
Vi, thege is IF feed-back to the input
circuit. When the cathode load is capa-
citive this may make the input resistance
negative. In other words, the stage is
regenerative. With a good circuit LC and
a suitable value for Ci1, oscillation can
be obtained. Increasing CI above a cer-
tain figure or reducing it below another
figare makes the input resistance positive.
In other words, the input resistance is
only negative over a certain range of
values of Cr. :

The detector is remarkably linear and
is not easily overloaded. From the point
of view of quality it is very good indeed
and it enables much higher efficiency and
selectivity to be obtained from LC than
with a diode. Its drawback is that it can-
not provide AVC.

Instead of using the full negative feed-
back, a compromise between this arrange-
ment and the ordinary anode-bend detec-
tor is sometimes used. The circuit then
takes the form of Fig. 3, but with R6 re-
moved. Normal values of components
are used, save for C1, which is made about
0.001 uF only, .with R1 some 5,000-
10,000 ohms. The detector operates with
better linearity and lower gain than when
C1 is large, becdause of. the feed-back
across 'R1.  The linearity is not as good
as with the full feed-back of Fig. 4, but
the detector gives dppreciable gain instead
of slight attenuation. '

(To be concluded.)
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‘MEDIUM AND LONG WAVES
WITH TELEVISION SOUND

HE quality enthusiast often finds
that he confines his listening chiefly

to the local stations and only occa-
sionally listens to distant transmissions—
even then he chooses$ only the more power-
ful stations.  His requirements are
probably best met by a receiver in which
the desired stations are pre-tuned and
selected by some form of switching. Apart
from convenience, there is the technical
advantage over a conventional tuning
system that the band-width of the RF cir-
cuits can readily be adjusted inde-
pendently for each station, so that the
optimum compromise between selectivity
and quality is obtainable in each case.

The Pre-tuned Quality Receiver allows
a choice of six stations, of which one is on
ultra-short waves, three are on medium
waves and.two are on long waves. The
particular stations selected depend on the
ideas of the user, but a typical example
which suits the London area is Television
Sound, London National and Regional,
North Regional, Droitwich and Radio-
Paris.

Two RFE stages with low-noise heptodes
are used and followed by a negative feed-
back anode-bend detector. There are
three tuned circuits, and separate trimmers
are provided for each station. A six-way
multi-pole switch allows the correct
trimmers for each station to be selected.
On ultra-short waves air-dielectric trim-
mers are employed, but mica-types are
used for the other bands.

it is intended that one tuned circuit shall
always be tuned to resonance with the
desired signal, and the other two mis-
tuned in opposite directions to- give a
band-pass effect.
The amount of mis-
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In Next Week’s Issue

LIST

OF

Recerver.
Condensers:

2 o.015 mfd., tubular
2 o.025 mid., tubular
6 o.1 mfd., tubular
2 0.25 mid., tubular
2 0.0002 mid., mica
4 o.oor mid., mica
I o.01 mid., mica
1 8 mids., electrolytic, 500 volts
) Dubilier 0281
1 8-8 mids., electrolytic, 500 volts
Dubilier g203E
1 50 mids., electrolytic, 12 volts
Dubilier 3016

3 Trimmers, 1-30 mmfds. Eddystone 1100

3 Trimmers, 175 mmids. Bulgin CP2
6 Trimmers, 300 mmfds. Bulgin CP3
6 Trimmers, 600 mmids. Bulgin CPg4
Resistances:
3 300 ohm, { watt : Erie
1 350 ohm, % watt Erie
1 5,000 ohm, } watt Erie
2 10,000 ohm, {1 watt Erie
1 40,000 ohm, } watt Erie
1 50,000 ohm, 4 watt Erie
1 2 megohm, 1 watt Erie
2 12,000 ohm, 1 watt Erie
1 6,500 ohm, 2 watt Erie
T 10,000 ohm, 2 watt Erie
1 Potentiometer, 0.25 megohm, tapered

Reliance SG
Potentiometer, 10,000 ochms, wire-wound
Reliance TW

[

“tuning can be dif- A

A front view of the
new receiver show-
ing the controls.

ferent for each sta-
tion, thus making it
possible to attain
the best quality
that the interfer-
ence conditions will
permit.  This re-
sults in a consider-
able improvement
in the reproduction,
which is especially
noticeable in the
case of long-wave
stations, such as
Droitwich.

" A tone - control

RF GAIN
CONTROL

 SWITCH

| RADIO/GRAMOPHONE

BASS .TONE
CONTROL

TREBLE TONE
C(zm' ROL

STATION
SELECTOR

& F GAILN
LONTROL

stage follows the
detector and en-
ables the bass and treble responses to be
independently varied. It is switch-con-
trolled and twenty-five different response
curves are obtainable. Following this is a
tesistance-coupled  push-pull amplifier
giving an undistorted output of some 7
watts. The apparatus is AC-operated.

1 Choke, 0.75 H., tapped at o.2 H.
Peto-Scott
1 Switch Assembly, 6-way, comprising locator,
and 12-inch rod, 3 single-pole plates and
3 double-pole plates (without earthing
plates) ' Peto-Scott

2 RF Transformers, medium-wave

' Wearite PHF2

1 Mains transformer:
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re-tuned Quality Receiver

PARTS

1 Aerial Transformer, medium-wave

Wearite PA2
2 RE Transformers, Jong-wave Wearite PHE1
1 Aerial Transformer, long-wave

Wearite PAx
2 RF Transformers, USW (see text)
1 Aerial Transformer, USW (sec text)

1 Length, 8in., }in. rod Peto-Scott
1 Length, 8%in., {in. rod Peto-Scott
2 Lengths screened sleeving Goltone

2 Double-pole, 6-way, switches
1 Switch, DPDT, rotary

2 Shaft couplers, }in.

2 Panel bushes, }in.

5 Terminals A(2), E, PU(2)

Bulgin S.202
Bulgin S.114
Bulgin 2005
Bulgin 1048
Belling-Lee

1 Valve screen Peto-Scott
1 Valveholder, 5-pin Clix X111
1 Valveholder, 7-pin Clix X112

2 Valveholders, 8-contact

Bulgin VHz4
3 Valve top-clips

Belling-Lee 1175

1 Connector, 5-way Bryce
1 Cable, 6-way, with twin 70/36 leads
Goltone
Chassis, Aluminium Peto-Scott
Valves:
2 EF8{met.) 1 354v (plain), 1 TSP4 (met.)
Mullard

Amplifier.

s ‘ Sound Sales
Primary, 200/250 V, 50 ¢/s; Secondaries,
350-0-350 V, 150 mA; 4V, 2 ACT; 4V, 2
A; 4V, 3A;4V,3A;63V,0.4A.

1 Smoothing choke, 10H, 150 mA, roo ohms

Premier Supply Stores

1 Smoothing choke, 20H, 50 mA, 400 ohms

Bulgin LT1r4S
Condensers :
2 0.0I mfd., tubular
2 0.1 mid., tubular
1 4 mids., electrolytic, 500 V
Dubilier 0283
1 8 mfds., electrolytic, 150 V
Dubilier
2 8 mfds., electrolytic, 500 V
Dubilier
1 50 mfds., electrolytic, 50 V
Dubilier 3004

3017

0281

Resistances:
2 50 ohm, } watt Erie
1 600 ohm, § watt Erie
2 10,000 ohm, 4 watt Erie
2 40,000 ohm, ¥ watt Erie
1 150,000 ochm, 1 watt Erie
2 2 megohm, § watt Erie
2 0.25 megohm, § watt Erie
I 15,000 .0hm, 1 watt Erie
1 400 ohm, 20 watt Bualgin PR
I 20,000 ohm, wire-wound potentiometer
Reliance TW
3 Valveholders, 4-pin Clix Xrrr
2 Valvcholders, 5-pin Clix X111
1 Valveholder, 7-pin Clix X112
1 Cable plug, 7-pin Bulgin P.37
1 Plug and socket, 3-way Belling-Lee 1119
1 Phug and socket, 2-pin, mains input connec-

tor Belling-Lee 1115
Chassis Peto-Scott
Valves: :

1 FWy4/500, 2 ACo44, 2 354v (plain)

Mullard
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The Editor does not necessarily endorse the opinions of his correspondents

Reproduction Level : “ Unreal
Conditions "

N view of ‘* Cathode Ray’s *’ very interest-
ing letter in your issue of June 22nd, I
would like to re-enter the discussion, which
I originally precipitated, on reproduction
levels.

I have not previously come forward to
reply to Messrs. Pacent and Likel’s letter in
the issue of May 18th, because I had not
looked on their courteous letter as a criticism
of my original letter. On the main funda-
mental issue, in fact, it appears that we and
“ Cathode Ray '’ are in complete agree-
ment. That issue is that, with perfect repro-
duction, the reproduced level must be “‘cor-
rect.””  That point, too, appears to have
been widely accepted by your other corre-
spondents on this subject.

Beyond this point a confusion now appears
to have arisen between two totally different
considerations. May I try to clear this up?

Briefly, the view 1 expressed originally
was that, for perfect reproduction, the * cor-
rect *’ level is essential, and that compen-
sating networks are therefore unnecessary.
Messrs, Pacent and Likel, in their letter,
agreed with this in principle, but argued
that, because of disturbance to neighbours,
the ‘‘ correct”” level is often impracticable,
and that, therefore, compensation will be
necessary in those cases. ‘‘ Cathode Ray "’
has avoided what, to me, is the interesting
part of this view and has concentrated on
showing that the ‘‘ correct ’ level is prac-
ticable. Now, with all due respect to
¢ Cathode Ray,”” may I say that I think he
is getting on uncertain ground in disputing
that part of Messrs. Pacent and Likel's
opinion in all cases. I would concede that in
many flats and modern ‘' semi-det. villas”’
the *‘correct’” level s impracticable,
whereas we know that, in more favourable
circumstances, there is nothing to prevent
real high-quality listening. Would it not be
better to drop that barren part of the dis-
cussion, which, after all, depends on the cir-
cumstances? We can at least all agree that
these small-flat dwellers form an unlucky
group to whom high-fidelity radio is an im-
possibility. .

What does seem interesting and important
is a point I made in my original letter, and
which all your correspondents, including
‘“Cathode Ray,” have ignored, but on
which Messrs. Pacent and Likel and myself
still appear to be in disagreement.

The point is whether, if an ‘' incorrect ™’
level is necessitated by neighbours (or other
pests!), we are even then justified in using
networks to alter the balance of the output
in order to give to soft music that ‘‘ tonal
balance >’ which should be peculiar to loud
music. - My reply to this was, and still is,
that ‘‘ tone correction  is always wrong. If
we must have our music softly, then let it
sound like real soft music. As I said in my
original letter, by no natural means is it pos-
sible to hear wmusic softly and yel preserve
the same “‘ tonal balance’’ as exists when
it is heavd loudly. Why, then, should we
try to introduce this unveal condition ‘into
our “* high-fidelity " vadios?

I think I can justly claim that this point
is an original one, and it.seems to me to be

well worth discussion and investigation.

Particularly would I like ** Cathode Ray's

views concerning it.
J. R. HUGHES, AM.I.E.E.
TLondon, S.E.7.

“ Free Grid’s '’ Speed Indicator :
Henry Farrad’s Explanation

I HAVE pleasure in accepting ‘“Free

Grid’s’’ challenge to deduce the cause
of the detuning noticed by his airman friend
when power diving towards Brookmans Park
transmitter, because in spite of the elemen-
tary nature of the problem it presents
certain features not entirely devoid of in-
terest. It is, of course, an example of the
Doppler principle, well known to small boys
standing on station platforms when ex-
presses roar through with whistles blowing.
As Einstein has pointed out, frequency, like
most things, is relative; and although <o
the engine driver, whose velocity relative to
the whistle is nil, it emits a note of constant
pitch or frequency, to the small boy whose
velocity relative to the whistle changes
rapidly from perhaps — 100 feet per second
to + 100 feet/sec. the frequency changes
correspondingly.

Similarly in the radiation from Brook-
mans Park, with a wavelength of 342.1
metres, travelling outwards at 300,000,000
metres per second. A fixed receiving station

.. 300,000,000
therefore notices > ——————
342.1

plete waves or cycles per second (877 kc/s)
as may be checked by consulting the official
lists. "If the receiving station is moving to-
wards the aerial, however, its velocity rela-
tive to the waves is greater than 300,000,000
metres/sec., and the frequency is higher
than 877 kc/s, so that the set is no longer
in tune. Assuming that it is 880 kc/s in
order to causc appreciable fading in a selec-
tive receiver, the relative velocity is scen to
be 301,000,000 metres/sec., so the 'plane is
approaching the aerial at 1,000,000 metres/
sec. or 2,236,000 miles per hour.

I hesitate to point this out to ‘' Free
Grid,”” because certain Foreign Powers
would no doubt make it so much worth his
while to hand over his friend complete with
machine that even his iron integrity might
be painfully strained.

‘“HENRY FARRAD.”

or 877,000 com-

Radio and A.R.P.

IF a mere onlooker may contribute to the
discussion which has been started by the
amateur transmitters, I would sugest that
the use of radio for A.R.P. work has been

banned in order to Lkeep all available
channels clear for the use of the ”aptivo"
fighting forces, as distinct from the

““ passive ' defence.
In time of war the destruction of the

enemy would claim priority, and the de-

fence of the civilian population would be of
strategic importance only in so far as ex-
cessive civilian casualties would damage
éither industrial supplies to the fighting
forces or the prestige of the Government.
One can imagine that a few installations of
the type mentioned by M. C. Stanley,
‘“ heavily modulated, unstabilised transmis-
sion on 60 Mc/s,”” and using three channels

per station, might easily cause chaos in the
frequency bands concerned, in spite of low
power and the utmost care in observing
correct signalling procedure. In the absence
of any official explanation I suggest that
this is the most likely reason for depriving

A R.P. services of the assistance which they

could obtain from radio communication.
D. A. BELL.
Chelmsford, Essex.

Wireless in the O.T.C. 4.

IT was with great interest that I read
Corporal Stanley’s letter in e

Wireless World of July 13th.

The formation of a wireless section in the
O.T.C. seems to offer great possibilities in
the way of training in morse and in the
operatitig procedure used in the Army. In
the two years that the avcrage member
spends in the O.T.C. a sound foundation
would have been built up, which would
speed up any later training in the Army.
This training would also go a long way to
counteract the lack of efficiency to which
Sgt. Garnett attributes the unsatisfactory
performance of many amateurs joining the
Signals. J. FORBES.

London, S.W.1.

“ In Praise of Television’ : Com-
parisons with the Cinema

IT would not have surprised me if people

whose experience of television is nil or
limited to an unlucky demonstration had
thought it presumptuous of me to compare
television picture qualily with that of the
cinema; so Mr. Jeffery’s claim that tele-
vision is actually superior was more than I
expected. I caonot lay my finger on
chapter and verse, but I had thought it was
generally accepted that definition in a pic-
ture projected from standard cinema film is
equivalent to television with considerably
more than 4035 lines——something like 700;
perhaps someone expert in both fields will
oblige by settling the point? Also inspec-
tion of the monitor pictures at Alexandra-

Palace shows that even good receivers do

not do full justice to 405 lines. As regards
brightness I have no criticism of television,
for it can easily be adjusted to greater
brightness than is desirable,

Though admiring Mr. Jeffery’s loyalty to
television, I do feel he is a little over-enthu-
siastic. In making a comparison it is
assumed, of course, that the worst example
of one system is not put by the side of an
exceptionally good specimen of the other,

but that the selections are typical. I also
assume that the televisor is adjusted
capably. When that has been done, often

the results are very fine, technically and
artistically—far more so than can possibly
be judged from photographs of the screen—
but at the best I think the definition is not
as good as the cinema at its best; and a
much larger (but diminishing) proportion of
the programmes is open to technical criti-
cism. Considering the long start that cine-
matography received, and the enormously
greater resources accumulated, together with
the ability to reject 95 per cent. of the film
footage shot, it would be miraculous if it
were not so. The fact that television can
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already be seriously compared -with the
the cinema on the latter’s firmest ground
is an astonishing thing.

When Mr. Jeffery says that ‘* film must
stay at one mean level of brightness and
contrast *’ is it an implied criticism? Pre-
sumably the technical ability of the cinema
industry is directed to ensuring that the
picture projected on the screen is as satis-
factory in brightness and contrast as their
not. inconsiderable resources can make it.
When I go to a cinema I am quite satisfied
to leave this to them. If only the film
stories were as good as the photography and
projection . . . !

I would like to underline the Editor's
remarks: on un-retouched photographs. A
photograph touched up for reproduction is
hardly recognisable, like an actress in her
full make-up viewed in ordinary lighting at
a distance of a few feet. So reproductions
of television pictures without retouching are
hopelessly handlcapped and in my opinion
the practice is at least as unfair to them as
putting someone on the stage without any
make-up at all. ‘ CATHODE RAY.”

'The Garden Battery

7OUR contributor ‘‘ Diallist”* commends
a proposal to run valves from a garden
battery. A little history may save much
heartbreak, and prevent batteries taking the
place of air raid shelters!

-The first electric clock in the world was
invented and made by Alex Bain, of Edin-
burgh, a century ago, and one may be seen
in South Kensington Museum. " Bain died
poor and unrecognised thirty-six years later,
because he refused to abandon his ‘‘earth
battery ”’ which was the garden battery
under another name.

The earth battery failed to supply the
minute intermittent current that was re-
quired to maintain the motion of the pen-
dulum. ALEX STEUART.

:Edinburgh. i

«“ Semi-Communication Sets”’

WE read with interest the leading article
in The Wireless World of July 6th, and
would like to draw your attention to the
British McMurdo Silver Type ‘‘15-17"
which you reviewed on December 22nd,
1938.

"We supply a number of these receivers for
communication service in this country and
abroad, as well as for broadcast puzposes.
THE BRITISH McMURDO SILVER

CO., LTD.

H. ERSKINE MACONOCHIE.

Technical Director and Chief Engineer.
London, E.C.1.

Pirate Transmissions
I READ the complaint of G2M() with sym-
pathy, being in the same boat myself.
May I say that I, the undersigned, am the
genuine G4AW, and any squeals prefixed
by that call-sign that are heard on the ama-
teur bands are those of a pirate. I only
work O.H.M.S. at present.

I am forced to the conclusion that these
pirates—in England, at any rate—suffer
from some mental disease closely allied to
that of the pickpocket and anonymous-letter
writer.

It is time the G.P.O. got down to the
job seriously, as I am certain they would
find an illicit station quickly enough in war-
time. Or should we seek advice from
Uncle Sam?

STANLEY GARNETT (G4AW).

Bolton, Lancs.

Wireless
World

Five-metre DX

RECEPTION AT 1,300 MILES

EADERS would probably like to know
R a little more concerning the Portu-
guese 56 Mc/s station, CS3VA, men-
tioned in last week’s notes. G6YL had
some time previously heard this station and
arranged a schedule whereby CS3VA called
G6YL at intervals. Conditions were appar-
ently just right for five-metre wave propa-
gation between Lisbon and England on July
24th last, for, as reported, G6YL heard the
signals for nearly one hour, while according
to G6DH’s report the tone modulation was
‘“Rg plus’’ with his beam aerial directed on
Portugal. This was at 5.45 p.m., GM.T,,
and G6DH listened to the signals for half

an hour. A little later, after a short absence:

from the receiver, they had disappeared.
G6YL reports a complete fade-out at 6.5
p-m., GM.T.; but they were still audible
at 6.45 p.m., at G6DH and probably for
some time after.

On July 21st G5AX heard CS3VA at 3.25
and at 5 p.m. G.M.T., peaking to R6, but
with deep fading: G5SY, in Devon, received
the signals on the same day between 5 and
5.15 p.m. at 940 miles.

On July 24th, in addition to G6YL and
G6DH, CS3VA was heard by 2CIL between
5.35 and 6.25 p.m. (ggo miles), by a listener
in Stoke-on-Trent between 6 and 6.10 p.m.,
by an amateur in Berne, Switzerland, from
4 to 6.30 p.m. (1,000 miles), while other re-
ports from all parts of England have also
reached G6YL. Tt is interesting to record
that when these tests were arranged G6YL
suggested that the afternoon would prob-
ably be the best time and the many reports

- now to hand provide confirmation of this.

The minimum distance of any of these
stations from Lisbon is about g8o miles,
while the greatest, G6YL, is 1,300 miles.

July 24th was also a good day for Italian
56 Mc/s signals. G6DH reports hearing
some concurrently with CS3VA, while
G2MV is reported to have worked IIFA,
which station was heird by G2XC in Ports-
mouth and by G50] in Surrey.

It is a great pity there are not more 56
Mc/s reports from Scotland, as it would
have added interest to the reception of
CS3VA to hear what conditions prevailed
north of the Border.

This does not imply that Scottish
amateurs are apathetic to 56 Mc/s, but they
have been unfortunate in their experiments
on this band in the past, as those who were
active heard nothing but neighbouring sta-
tions a few miles away..

Now that DX is shown to be possible on
this band, perhaps some of the more pro-
gressive GM stations will feel it worth their
while to get busy on five metres and thus
help in setting up new records. The writer
would be very pleased indeed to receive re-
ports from Scotland.

Now concerning CS3VA. It is an official
experimental station located in Lisbon and
uses an input of about 300 watts. The
station transmits on 56.5 Mc/s and so far
with tone modulation.

G6DH reports that conditions have not
been particularly good during July apart
from a few isolated days. From June 20
to July 24 some Iz stations over 50 miles
were heard, of which four were worked. The
National 56 Mc/s field day, July gth, was
disappointing and no portable stations were
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heard, though an Italian amateur was
picked up at 9.20 a.m., but speaking so fast
that identification was impossible. The best
days were July 12th, 19th and 24th, the
first for ‘‘ extended ground wave '’ propa-
gation, when G6CW at 130 miles was con-
tacted, while the other two were DX days,
as Italian harmonics were plentiful, though
only the 24th produced signals from amateur
stations in Europe. GzMC.

HENRY FARRAD’S SOLUTION
See page 120
THE ghost images, being an inch to the
right, must be due to an ‘“ echo’’ signal
arriving later, as the scanning is from left
to right. The time taken to move com-

pletely across the screen of a

I
ls11,6001:h
second (405 lines in 1/25th of a second, and
about 15 per cent. of the time occupied by
the synchronising signal). Assuming the
width of the screen is 8 inches, the delay:

I- Th
oooth o

speed of' radio waves is 187,000 miles per
second, so in this brief space of tine they
could travel 2 miles. As far, in fact, as to
the gasworks and back again. As Syden-
ham lies on the far side of the Alexandra
Palace from Dulwich; and gasometers are
known to reflect ultra-short waves, it does

in the signa'_llis of a second.

‘not seem necessary to look elsewhere for an

explanation.

As the aerial is evidently a simple dipole
it is exposed to waves coming from both
directions, but if Ida Lyte can be persuaded
to tolerate one of the ‘‘ ugly letter H things’’
it is likely that the reflector would over-
come the trouble.

Baird Model T26

HIS is the second of the new - season’s
models to be released by Baird Tele-
vision, Ltd., Crystal Palace, Anerley Hill,
London, S.E.19. It is for television sound
and vision only, and has two main centrols,

one for picture contrast and the other for
sound volume. The picture size is 10in. x
8in., and the price is 40 guineas.
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Brief descriptions of the more interesting radio

devices and improvements issued as patents

will be included in this section.

TUNING FOR TELEVISION

WHEN the sound and picture

channels of a television re-
ceiver are fed by the intermediate
frequencies from a common hetero-
dyne oscillator there is a tendency
for the opcrator to use the local
oscillator as a ** volume control *’
for the sound.

In other words, the sound cir-
cuits are sometimes deliberately
used in an out-of-tune condition.
Although this may produce an
acceptable volume of sound, the
visual reproduction is likely to be
poor, owing to the off-tune con-
dition of the picture circuits.

In order to prevent such misuse
of the set, the invention provides
means whereby the channel for the
picture signals is automatically
put out of action until such time
as the circuits handling the sound
signals have been correctly tuned.
For this purpose, a relay in the
output of the sound receiver may
be arranged to close a contact
which brings the vision receiver
into action, only when the signal
reaches a ‘maximum point, i.e.,
when the receiver is accurately
tuned for sound.

Telefunken Ges.
Telegraphie m.b.h.
date (Germany) November
1936. No. 505031.

0000

ELECTRON MULTIPLIER

HE Figure shows, in section,

the arrangement of electrodes
in a magnetically controlled valve
in which secondary emission is
employed to increase the effective
amplification. A magnetic wind-
ing W surrounds the outgide of
the glass bulb B, and controls the
electrons  emiited  {rom  the
primary cathode C so that they
follow the curved paths shown in
dotted lines.

The magnetic field is adjusted
so that the electrons pass through
slots in a pair of diaphragms D,
Di1, in a direction at right-angles
to the main axis of the tube, and

fiy  drahtlose
Convention
3rd,

Sectional diagram of electrode

arrangement in a magnetically

controlled secondary-emission
valve.

so that only electrons having prac-
tically equal velocities can get

through. The outer surface of the :

“short-circuited dor the LF

second diaphragm D1 then be-
comes the ‘‘ effective cathode’’ so
far as the other electrodes of the
tube are concerned. From this
point, the electron stream passes
through a control grid G to two
secondary-emission electrodes S,
S1, which act as electron multi-
pliers, before the stream finally
reaches the output anode A.
Radio-AkRt. D. S. Loewe.
vention date (Gevmmany) October
14th, 1936. No. 505557.

Con-_-
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Both the coils P, Pr and the re-
sistances R, RI are shunted by
another pair of condensers to by-
pass HF currents.

Telefunken Ges. J[ir drahtlose
Telegraphie m.b.h.  Convention
date (Gevmany) November 14th,
1936. No. 505598.

0000

L. ARGER PICTURES
INSTEAD of reproducing tele-
L vision pictures on a fluorescent
screen mounted inside a cathode-
ray tube, it would be an advan-
tage to be able to project them on
to a larger screen mounted outside
the tube. One way of doing this
‘is to replace the fluorescent screen
by one built up of a great number
of small ‘‘shutters,”” which are

then produces secondary emission,
which builds-up charges on the
shutters.  The resulting lines of
force react with {he charge on the
open-wire grid to swing the shut-
ters to and fro to a degree which-
corresponds to the light and shade
of the transmitted picture. In
this way the transparency of the
array of shutters is varied in the
manner required to allow the lamp
to project the picture on to the
viewing screen.

Fernseh Akt.
(Germany), 15th
No. 503858.

Convention date
October, 1936.

© 0 O 0

OPEN-MESH ELECTRODES
N ““open’ screen or -clec-
trode, such as is wused to
accelerate the electron stream in a
cathode-ray tube, is made of a
fabric, Lknitted from wire
‘“ threads *’ which may be of the
order of five ten-thousandths of an
inch thick. In this way it is
possible to make the ratio of the

]

ATC system in which
tuning compensation is
effected electro-

|

(o]

by K
mechanical means. S
l S
=
AUTOMATIC TUNING then antomatically opened or  aperturc-area to the wire-surface

CONTROL

HE +two differentially tuned
circuits usually employed to
develop the ‘‘control’” wvcltage
for ATC are replaced by the
arrangement shown in the Figure,
in which two rectifiers D, Dx are
connected across one coil L of a
band filter 1., L1 in the output
circuit of the IF stage of the re-
ceiver. The ATC voltage thus pro-
duced across the “‘ balanced ’’ load
resistances R, Ri1 is fed {froem the
point K to the grid of an amplifier
V, and is then applied through a
coil M to rotate a condenser C to
correct for any initial mistuning.
At the same time, the rectified
signal voltage is transformer-fed
from the two primary coils P, Pr
(the latter being reversed) to a
secondary coil S in the grid circuit
of the valve V. Since the two
parts of the primary of the trans-
former are in series with the load
resistances R, Ri, the latter are
ire-
quencies by the condensers shown.

closed by the action of the scanning
stream, so as to transmit more or
less of the light from a powerful
Jamp on to an external viewing
screen.

The difficulty is to find
““shutters”” which are sufficiently
sensitive and rapid in their re-
sponse to the fast-moving stream
of electrons to give a clear-cut
picture.

According to the invention, the
electron stream {falls on to a jfarge
number of pivoted shutters, made
of small sheets of nickel coated at
their lower ends. These are ar-
ranged to form a ‘‘mosaic”’
screen, which is backed by an
open-wire grid. The impact of
the scanning stream of clectrons

anything between five %o a
hundred to one. In the latter
case, practically all the electrons
in the discharge stream can pass
through on to the final projection
screen, which is preferably of the
incandescent type.

The same kind of mesh screen
can also be used as the- cathode-
or electron-emitting electrode in
a_discharge tube of the photo-
electric type. In this case the
‘“fabric 7’ is oxidised and sensi-
tised by cesium, alter it has been
mounted in position, and the
image of a picture to be televised
is projected on to it.

lrarnsworth  Television, Inc.
Convention date (U.S.A.) October
31st, 1936. No. 503106.

of the Controlier

The British abstracts published here arc prepared with the pebmission

of H.M. Stationery Office,

obtainable at th: Patent Office, 25, Southampton Buildings, London,
W.C.2, price 1/- each.
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ELECTRICAL MEASURING
INSTRUMENTS

BRITISH MADE THREE new instruments have been
added to the world - famous ‘AVO”

The Mete’]"s that Matte]” range —a new 40-range Universal

AvoMeter* —a new Test Bridge* —

and a new Low Resistance Ohmmeter
I. Model 7 UNIVERSAL AVOMETER (not illustrated). They embody all
A 46-range self-contained combination A.C./D.C. meter. those finer points of design and con-
Direct rendingts of A.%./Di(). amperes and voltsz 5 {esis%- struction which have made ¢AVO’
ance ; capacity ; audlo-frequency power output an instruments the choice of all who
1s. B.S. g . . g
decibels S. 1st grade accuracy 16 Gns. demand precision testing.
% 2. Model 40 UNIVERSAL AVOMETER o
‘ »
A 40-range self-contained combination A.C./D.C. meter, 6. AVO’ CAPACITY METER
providing direct readings of A.C./D.C. amperes and volts ; Provides VISUAL indication of capacity direct in micro-
also resistance. B.S. 1st grade accuracy. (Supersedes microfarads. Also indicates condenser losses. Employs
the 36-range Unlversal AvoMcter.) 14 Gns. resonance method at radio frequency. Six ranges, from
© to 01 mfds., selected by rotary switch. £2
‘ ’
3. “‘AVO’ VALVE TESTER 7. ALL-WAVE ‘AVO ’ OSCILLATOR
Indicates mutual conductance direet in mA/v. - ONE Covers CONTINUOQOUS fundamental frequency band from
panel for all standard English, Continental and American 95 Kec. to 40 Mc. extended to 80 Mc. by harmonic calibra-
valves. Any electrode combination can be set up for any tion. Accuraecy to within 1 per cent. External modulation,
valve base in the tester. Tests include Cathode/Heater internal modulation or R.F. sgnal at will. Batlery Model
insulation; diode and rectificr emission; filament con- (incl. batteries), 9 Gns. A.C. Mains Model, 10 Gns.
tinuity and electrode ‘‘ shorts.”
Complete with Universal Panel ... ... 12 Gns. 8-] Dh-c— AVOMlT)gR e hem o "
X . A high-grade 13-range D.C. meter providing direct rcad-
Unigersal valve panel alone o -~ 3 Gns. ings of voltage, current and resistance. In case, with
leads, and interchangeable test prods and crocodile clips.
4. UNIVERSAL AVOMINOR el 45/-
A 22.range A.C./D.C. movins—coil precision meter pro- OTHER * AYO II:IS'I\;R({/‘?AE)NTS
viding direct reading of A.C. voltage; D.C. voltage; 22 Range D.C. 9 G AVO wResistanceﬂ
current and resistance.  With leads, and interchangeable AVOMETER ......... ns. | OHMMETER .......... )
test prods and crocodile clips. £5.10.0 High Resistance The AVODAPTOR
3 AVOMINOR ......... £3,10.0 | 9-pin AVOCOUPLER 12/6
* 5. $ Avo » TEST BRIDGE All * Avo’ Iuatruments available on Deferred Terms.
A simple, self-contained 50-cycle measuring bridge of great “ RADIO SERVICING SIMPLIFIED ”
AR S(iix rangescgverqlﬁctmeaslurelmgntot all ngmtlgl This valuable text book gives practical information on
sizes of condensers and resistances. Includes power factor . 4 .
and leakage tests. Can also be used as a sensitive valve the whole routine of testing present-day receivers. it
voltmeter, and for Induct. measur t 8 Gns. deals fully with every prevalent source of trouble and
clearly describes every test.  An -authoritative work
Write for comprehensive folder describing all of reference, it Is acknowledged to be of great assistance
¢ AVO’ Jdnstruments, andlor full fEC"'ll;li’C‘ﬂl details to amateurs and service engineers alike, 150 pages,
;{":’igﬁ‘a',';glilgge‘;‘;lste';‘s"ume"t Laiigluchiyogsare numerousdiagrams and graphs, Price 2/6, Post free 2/10,

Sole Praprietors and Manufacturers :

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Cco., LTD.
Winder House, Douglas Street, London, S.W.1. Telephone : YiCtoria 3404(7.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/~ and 3d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS-are allowed to Trade Advertisers
as follows on ordérs for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *‘copy’’ is repeated from the
previous issue : 13 consecutive insertions §%, 26 con-
secutive, 109 ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previons
to date of issue) at the Head Offices of ¢ The Wireless
World,” Dorset House, Stamford Street, London, S.E.1,
| or on SATURDAY MORNING at the Bramnch Offices,
! 8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2; 260, Deansgate,
Manchester, 3 ; 265, Renfleld. Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will automafically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The ‘proprietors refain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made Co. Dbayable to ILIFFE
& SONS Ltd., and crossed <<~~~ Notes being
untraceable if logt in transit should not be sent as

remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

STOCKTAKING SALE

NEW RECEIVERS AND AMPLIFIERS

X
*

HALLENGER RADIO CORPORATION “ Degallier’s.”

Send 2d. stamp for handsome illustrated catalogues
telling of our superb range of 1940 fully guaranteed re-
ocetvers; direct to wvublic sales policy saves you 40%; sets
to suit every pocket from 65/- to £31/10. Sale list also
available upon reguest.—Challenger Radio Corporation,
* Degallier’s,”” 31, Craven Terrace, London, W.2. Padding-
lon 6432, Nearest poini, Lancaster Gate Tube. [8731

R

RADIO CLEARANCE, Ltd., 63, High Ilolborn, London,
W.C.1. ’Phone: Iiolborn 4631.
GU’I‘HNAN MCMURDO Silver Super Silver Communica-
tion Receiver.
S Described in  Previous Issue of This Magazine.
Circuit, superhet, double regeneration obtained at
signal frequency and also at intermediate {regquency,
25 a result very high sensitivity and selectivity are ob-
tained; controls include R. wmeter, silencer, tone, aerial
trimmer, A.JF. gain selectivity, beat oscillator, receive-
send, A.V.C., B.¥.0., on-off, B.F.O. pitch, assembled with
valves but unwired, £17; wired and aerial tested, £18/18.
%MAZING Offer for One Month Only.
LR

RITISII Belmont 9-valve A.C. Superhet Chassis, com-
plete with Mullard valves, four wave bands, ccvering
6-2.000 metres, complete with escutcheon and ull neces-
sary parts for fixing into cabinet, £5/7/6 each; complete
in De Luxe cabinet with speaker, £7/7; speaker matched
for use with above chassis available at 15/- each extra.
ADIO CLEARANCE, Ltd., 63, High Holborn, London,
W.C.1. ’Phone: Holborn 4631. {8786
MAZING Offer,—Famous 7-valve push button 1939
models -in makers sealed cartons, issued 13'%, gns.;
£5/19/6; list free.—Shippers, 18, Corporation St., Man-
chester. [0639

RMSTRONG Co.—After many years at our old

EE premises at Camden Town we have removed to a.

new building in Warlters Rd., Holloway, N.7 (see dis-
played advertisement).
ARMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. 1In addition
to our stapdard range of 6- and 12-watt push-pull high
fidelity amplifiers and local station feeder units, we manu-
faclure equipment for special purposes, pre-stage units,
electronic mixers, tone control units, ete.
ARM,STRONG Are Always Pleased to Assist in the
Solution of Special Problems; details of standard
-equipment free on reguest.
ARMSTRONG Co. {Amplifier Division), 94, Camd
Rd., Nw.1. . [87

USED SETS FOR SALE
HALLICRAFTER

ALLICRAFTER_ Sky Chiet, slightly used; £6.—Box
697, c¢/o The Wireless World, (8779
19 39 Sky Champion, with S " Meter (Hallicrafter);
£14/14,. or near offer.—22, Clifton Ave, Wal-

thamstow, {8783

en
52

“* Radio

. add 6d. Postage.

RADIO X
FINAL SALE OFFERS'!

BATTERY GHARGERS for A.C. Mains, -2 volts, ¥ amp,
Metal Rectification, 10/-.
POTENTIOMETERS WITH SWITCH, § meg., 1 me3.,
20,000 ohms and 10,000 ohms, 1/3 each.
POTENTIOMETERS WITHOUT SWITCH, 2 mcg., 1 meg.,
% meg., 400,000 ohms, 25,000 ohrns, 20,000 ohims, 10,000 i
ohms, 1/- each. .
SPECIAL OFFER—CONTINENTAL MAINS VALVES, |
4 v. AG Types, 5-pin only, AC/HL, AC/L, AC/P, AC/SG,
AC/VMS, AC/HP, AC/VHP, 2/6 each.
F.W. RECTIFIERS 350v. 120ma., 4/6 ; 500v. 120 ma.,5/6.
g? v. 1832 ACG/DG Types, SG. Var. Mu., SG. Power, HF Pen.,
- each.
U.S.A. Types, 24, 30, 41, 30/44, 35/51, b5, 56, 57, 58, 71,
77, 78, 85, 2A5, 2A6, 247, 2B7, 6A7, 1273, 210, 250,
all 2 for 3/-. ' o
TUBULAR CONDENSERS, .002, .0001, .0003 and .0003
mfd,, 1/- doz. Your choice
ELECTROLYTIC CONDENSERS. Metal Can. 8 mf.
320 volts, 2 for 1/6. 8+8 mf. 475 v.-10 mf. 50 v.,
2 for 2/6.  8--8 mf. 450 v.-8 mf. 250 v., 2 for 2/8.
T/.G.G. hDRY ELECTROLYTICS. 8+8+4 mif. 500 v.,
2/= each.
500 v. CARDBOARD ELESTROLYTICS. 4 mf. or 8 mf,,
1/6. 844 mi., 2/9, 8+8 mf, 2/6. 4--4 mif, 2/4,
MAINS  TRANSFORMERS — 'MANUFACTURERS’
SURPLUS. 250—250 v. 60 ma., 4 v. 2 2., 13 v. 1 a., 3/6.
GARRARD AUTO GHANGERS, Model RC.4 for A.C.
Mains, 250-250 v., plays eight 10” or 12” Records.
Limited quantity only to clear at £5.5.0.

NOW READY
PREMIER 1940 CATALOGUE

112 illustrated pages. Over 20 pages of British and

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at * The Wireless World **
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, c/o ‘ The Wireless World.”
All replies should be addressed to the Box number
shown in the advertisernent, cjo “ The Wireless World,”
Dorset House, Stamford Street, London, S.E.1.
Readers who veply 10 Box No. advertisements are warned
against sending remitiances through the post except in
vegiSiered envelopes : in all such cases the use of the
Deposit Sysiem 1s recommended, and the envelope should
be clearly marked ** Deposit Depariment.”

& DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with * The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility.  For all transactions up to £10, a deposit fee of
1/- 1s charged; on transactions over £10 and under
£50, the fee is 2/6; over £50, 5/—. All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should- also be dncluded for wusewin the-event of the:
application proving unsuccessful.

American Valve Data. Bigger and Betterthan Ever!

GET YOUR GOPY NOW. Price 64.
Huge Reduction in Prices of
TRIAD U.S.A. VALVES

from 2/3 each I

PREMIER SHORT-WAVE KITS.
Complete to the last detail including all Valves and
coils, as well as theorctical and wiring diagrams and
hueid instructions for building and working. Each kit
is supplied. with a steel Chassis and Panel and uses
plug-in coils to tunc from 13 to 170 metres.
1 Valve Short-Wave Receiver or Adapter Kit ... 17/6
1 Valve Short-Wave Superhet Converter Kit .o 20/~
1 Valve Short-Wave A.C. Superhet Converter Kit 22/6
2 Valyve Short-Wave Receiver Kit ... ... 25/—
3 Valve Short-Wave Screen Grid and Pentode Kit §8/6
PREMIER U.S.A. QUARTZ TRANSMITYING CRYSTALS
7 mc Band, 10/- each, with Calibration Certificate.
Enclosed holder and base, 3/-.
MORSE KEVYS. Exccllent brass movement on bakelite
base, 2/8 cach. .
PREMIER SHORT-WAVE €OILS, 4- and 6-pin types,
13-26, 22-47, 41-94, 78-170 metres, 1/9 cach, with circuit.
Special set of S.W. Coils, 14-150 metres, 4/- set, with
circuit. Premier 3-band S.W. coil, 11-25, 19-43, 38-86
metres. Suitable any type circuit, 2/6.
UTILITY Micro Cursor Dials, Direct and 100:1 Ratios, 3/9.
PREMIER Short-Wave Condensers, all-brass con-
struction, with Trolitul insulation. 15 mmf., /6 ;
25 mmf., 1/7 ; 40 mmf., 1/9 ; 100 mmf., 2/- ; 160 mmf.,
2/3 ; 250 mmf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING CON-
DENSERS. 15 mmf., 2/8 ; 40 mmf., 3/6 ; 100 mmf., 4/ ;
160 mmf., 4/6.
GOiL FORMERS, 4- or 6-pin low-loss, 1/« each,
Orders 5/- and over sent Post Free, Under 5/- please

“GLASS B ” KITS, comprising driver transformer, 2 volt
Class B Valve and holder, with circuit. 10/- compléte.
MAGNAVOX 8” P.M. MOVING COIL SPEAKERS, with
Output Transformer, 10/6 each.

“w, or 50, High Street, Clapham, S.W.4  Macaulay 2381 ,

™=For details of the NEW 1940 RANGE of™

"ARMSTRONG CHASSIS™

ALL POST ORDERS TO : Jubilez Works, 167, Lower
Clapton Road, Lonidon, E.5, Amherst 4723,
CALLERS TO : Jubilee Works, or our NEW PREMISES,
"7 169, FLEET STREET, E.C.4. Central 2833,

|~ See AUGUST 17th “Wireless World”’
- SOMETHING REALLY GOOD™
Look out for it!

“ARMSTRONG MANUFACTURING CO.
Warlters Road, Hollowdy, London, N.7.
. 'Phone : NORth 3213

CAR RADIO

ALL Goods Previously Advertised Still Available.

HENRYS, 72, Wellington Ave., Stamford Hill, N.15,
Stamford Hill 2907. [8745

1939 Models from 4% gns., 6 new car aerials, from
o) Q 9/6; trade enquiries solicited; lists iree.
Shippers, 18; Corporation St., Manchester, fo622

PUBLIC ADDRESS

ORTEXION P.A. Equipment.
IMITATED, but unegualled,
‘VE Invite You to a Demonstration.

A.C.»D.C. Dance Band Amplifier, 10 watts output, com.
plete in case, with moving coil ‘microphone, speaker
and cables, weight 22Ib.; 12 gns.
.C.-.20 15-20-watt Amplifier, 38-18,000 cycles, indepen-
dent mike and gram., inputs and controls, 0.037
volts reguired to full load, output for.4 7.5 "and 15
ohms speakers or to specification inaudible hum level,
ready for use; 84 grs., complete,
P, 20 12-volt battery and A.C. Mains Model, as used
by R.AF. output as above; 12 ans.
A0.-20, in portable case with. Collard motor, Piezo
pick-up, ete., £14; C.P.20 ditto, £17/17.
5 -WATT Output 6L6s, under 60-watt conditions, with
negative feed lack, separate rectifiers for anode
screen and bixs, with better than 4% regulation level
respouse, 20-25,003 cycles, excellent driver, driver trans-
former, and output transformer matching 2-30 ohms im-
pedance electronic mixing fof mike and pick-up with tone
control, complete with valve and plugs; £15
OMPLET# i Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer; £20.
8 ~Wi§’t1"1' Mcdel, with negative feed back; £25, com-
. plete.
12 -WATT Model, with negative feed back; £40,
complete.
250-V()_L'1‘~250 m.a. Full Wave Speaker field supply
unit; 25/-, with valve.
ALL P.A. Accessories in Stock, trade supplied.

ORTEXION, Ltd.. 182, The Broadway, Wimbledon,
S.W.1 {8241

9. 'Phone: Lib, 2814.

IVING Up; P.A. amplifiers, speakers, microphcnes,
converters, ete., for sale; send for list.—Straw, 9,
8t. John’s 8t., Colchester. [8776

¢ ARTRIDGE P.A. Manual,” free to trade, from N.
Partridge, B.Sc.,, AM.I.LE.E., King’s Buildings, Dean
Stanley S8t., London, S.'W.1. {0631

A_MPLIFYING Equipment, P.A. vans for sale or hire.
Booklet -on request.—Alexander Black, Ltd., 55,
Ebury St., 8.W.1. Sloane 6129. {0599

PUBLIO Address Contractors Can Hire P.A.  Vans,
loud speakers, microphones and equipments of all
types from Hire Dept., Grampian Reproducers, Ltd,, Kew
Gardens, Surrey. Tel.: Richmond 1175-6-7. (0618

Data Charts,” A Sevies of Abacs. Post free 4/ 10.
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NEW MAINS EQUIPMENT

ORTEXION Mains Transformers, chokes, etc., are sup-
plied to G.P.0., B.B.C., L.P.T.B. Why not you?
ORTEXION,~Ltd.,, 182, The Broadway, Wimbledon,
London, 8.W.19. Telephone; Liberty 2814.  [8772

NEW LOUD -SPEAKERS

SINOLAIR Speakers for All Types.—Pulteney Terrace,
Copenhagen St., N.1. o [0603
BAKERS New Corner Horn Speakers, Triple cone con-
versions; from 29/6, and surplus speaker bargains.—

Bakers Selhurst Radio, 75, SBussex Rd. South Croy%on.
8728

LOUD-SPEAKERS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

3 OOO Speakers from 5/6 each, P.M. and energised
. 4in. to 14in., including several Epoch 18in.
—Sinclair Speakers, Pulteney Terrace, Copenhagen St.l,

) : {059

- TELEVISION

H.M.V, 29 Gns. All-wave Receiver, as new; £20.

HENRYS, 72, Wellingtor Ave., Stamiord Hill, N.15,
Stamford Hill 2807. 8746

ANTED Immediately.—Baird grid cell type Kerr cells
complete with polarising prisms, full price paid for
unit in perfect condition.—Physical Laboratory, The
University, Aberdeen. {8787

TRANSMITTING APPARATUS

NATIONAL N.C. 100, complete, almost new; Hammer-
jund H.Q. 120X, new, unused: best offer.—T. Pater-
scn, 25, High 8t., Carluke, Lanarkshire. {8784

.C.8. RADIO, specialists in shorl wave apparatus,
communication  receivers, including Hallicratters,
National and R.M.E. transmitting equipment, valves and
components. Send for free catalogue to A.C.8. Radio,
16, Gray’s Inn' Rd., W.C.1. Holborn 9894-5, G2NK,
Technical Manager. {0550

G_5 er.—Th,e oldest, and largest distributor of

amateur equipment transmitting and receiv-

ing; short-wave catalogue, 1}d. G5N1 70-page Manual,

715d., post iree; authorised direct distributor for Collins,

National, R.M.E., Thordarson, Hammerlund, Bliley, Tay-

lor, Elmac, etc., etc.—44, Iolloway Ilead, Birmingham,
o

CABINETS

A CABINET {or Every Radio Purpose,

ONVERT Your Set into a Radiogram at Minimum
Cost; surplus cabinets from noted makers under cost
5t manufacture (undrilled}; 30/- upwards; motors at
wholesale prices.
“FIT-A-GRAL\/[ ™ Cabinet, 31x17x15; 21/-

UNPRILLED Table Console and Loud-Speaker Cabinets
I

om 3/6. .
INSPECTION Invited; photos loaned to country ocus-
tomers. -
. L, SMITH and Co., Ltd., 289, Edgware Rd., W.2,
E Tel.: Pad. 5891. foass

DYNAMOS, MOTORS, ETC.

ALL Types of Rotary Converters, electric motors, bat-
tery chargers, petrol-electric generator sets, etc., in
stock, new and second-hand.
.C.-D.C. Conversion TUnits for Operating D.C. Re-
s ceivers from A.C. Mains, 100 watbts output, £2/10;
150 watis output, £3/10.
D, 46, Farringdon 8t., London; E.C.4, Tel. ¢
Holborn 9703. : [0518
ELECTRADIX Rotary Converters for A.C. Radios on
D.C. Mains; alternators 50 to 500 cycles; mains
motors @nd motor generators for 1 to 600 cells; petrol
engines and switchgear.—218, Upper Thames St., London,

E.C.4. {0619
RECORDING EQUIPMENT

ALL Recording Dises and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6.—Write
for further details, Will Day, Ltd., 19, Lisle 8t., W.C.2.

[0595
] VALVES

ALL Types of American Tubes in Stock of Impex and
Arcturus makes at competitive prices.
WE Can Also Supply a Full Range of Guaranteed Re-
placement Valves for Any British non-ring. Ameri-
ran or Contiinental type at an appreciably lower price.
FEND for Lists of These, and.also electrolytic condensers,
line cords, resistances, ete.
HAS. F. WARD, 46, Farringdon 8f., London, E.C.4.
Tel. : Holborn 9703. [0452
AMERICAN, 2/9; 1,000 non-ring British from 1/9;
bargains- galore; lists free—Shippers, 18, Corporation
8t., Manchester. {0607
ETROPOLITAN RADIO SERVICE.—S8pecial offer,
American valves, 1n makers’ cartons, 3/- each,
Octals, 3/6 each; American’ valves, first grade, in all
types; trade . supplied.~1021, Finchley Rd., N.W.11,
Speedwell 3000. [0438

ELECTRICAL EQUIPMENT

1- and 3-phase Motors, %4 to 5 h.p., surplus stock, first
elass condition.—Tel. : Reliance 1693, KEasco Ilec-
‘tri¢al Service, 18, Brixton Rd,, 8.W.9. [os42

COMPONENTS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.
PREMIER SUPPLY STORES.

P‘LEASE See Our Displayed Advertisement on page 2.
{0488

GOODS_ Previously Advertisedv Still Available.~Ryall’s
Radio, 280, High Holborn, London, W.C.1. [8709

“* Foundations of Wireless,”” Second Edition. 4s. 6d. nel.

Wireless
World

== ELECTRADIX =

REDECORATION SALE OF CHARGERS, ETC. 0
RECTIFIERS AND CHARGERS FOR A.C. MAINS, 230 volts 5 kW-
Rectifier, Philips, valve, D.C. output 236 volts, tapped transformer, £12

’ 2 A.C. CHARGERS, DAVEKSET, Type G.C. Wall
i3 T ” Garage Charger, 25 volts 6 amps., 8 circuit 40 cells
at once, £6 10s. Type H.T.3, Steel cased, bench
type, for 180 cells at I, 2, and 3 amps., £14 10s.
Type A.8.C.4, Steel cased, 4 circuit with indicators,
antomatics and regulators for 80 celis, £14 10s.
230 volts PHILIPS’ * Three-in-One”” No. 1087
single ecircuit, 24 volts 10 amps., Steel case, bench
pe, £7 10s.

0 volts BUT,H. Tungar Chargers, 75 volts 10 amps.,
9 circuits, rheo, and tap controls, £12 15s. H.T.
Tungar for output D.C., 120 volts amp., £6 10s.

230 voits WESTINGHOUSE single cireuit, R type, 40 volts 8 amps.,
£7 10s. - Westinghouse Wall Charger, 15 volts 6 amps., for car

| batteries, £6 18s.

D.C. CHARGERS. Davenset D.C.2. Steel cased, bench type, 2 circuits

. and meters, wheel rheos., 230 volts 1 and 3 amps., £5 10s.

METAL RECTIFIERS AND - CHARGERS. Westinghouse Wall type
“R” Steel case, 12in. by 19in. for 200230 volts A.C. mains to 40 volts
3 amps. D.C. for 40 Radio Celts. Guaranteed. £7 7s. 6d. Similar one
for Car Battery Charging, 15 volts 6 amps., D.C. output, £6 17s. 6d.

- Fine model alge for A.C. mains with D.C. output of 280 volts 250 m.as;,

£7 2s. 64. Two 50-volt circuits each of 750 m.a, D.C. from A.C. mains
is another bargain at £6 10s. All these are in new condition.
« NITNDAY  CHARGERS. For any mains voltage between 100 to

250 volts A.C. All steel chassis, H.M.V. Transformers, Westinghouse -

Rectifiers.
Model N/A 6/8 volts § amp. Car Trickle Charger, 15/- Model N/B 6/8
volts 1 amp. Car Charger, 25/~ Model N/Bi} 6 volts 1} amps. Car
Charger, 25/-, Model N/C'6/8 volts 2 amps. Car Charger, 38/-. Model
N/D 12/15 volts 1 amp. Car Charger, 32/-. Model N/D 12/15 volts 1 amps.
Car Charger, 55/-. Model N/E 2 Doubler 6/8 voits and 12/15 volts 2 amps.
fitted ameter, Super Car Charger, 65/-.
A.C. ROTARY CHARGERS. 3 phase Motor 200 volts to D.C. Dynamo
8 volts 15 amps., £4 17s. 6d. R.C.A. 3 ph. Motor 220 voits coupled
to D.C. Dynamo 500 volts 200 m.a., £5 10s. Metvick'3 ph. 1 h.p. Motor
coupled to D.C. Dynamo 12 velts 30 amps., £6.
Single phase to D.C., Higgs 230 volt A.C. Motor co\xple’ﬁi to D.C. Dynamo
8 ‘volts 16 amps., £7 10s. s
D.C. ROTARY CHARGERS, 3 l.p. 220 voit D.C. Motor 6 volt 250 amp,
Dynamo, £16. 200 volt Motor 25 volts 8 amps. dynanio, £4. Motor
920 volts 8 volts 50 amps. dynamo, £8 10s. And others up to 6 kW.
300 CELL A.C./D.C. CRYPTO MOTOR-GEN. SET. For 220 v. A.C. mains.
For Radio Cell Circuits and ten 12-volt 10 amp. Car Batts. D.C. output
160 volis 20 amps. Sale, £32. :
CHARGING DYNAMOS. 6 volts 8 amps., Type R, 25/-; 12 voltz
10 amps., Type C, 35/~ ; 16 volts 30 amps., Type TB, 50/-. Kindly
state your wants and we will gend list of suitable gear.
STATIC CONVERTERS. A.C. to D.C. 40 watts output, steel cased.
Input 230 volts A.C. 50 cvcles, ontput 440 valts 60/100 m.a, D.C. with
valves, 45/=, A.C. mains to D.C. 120 watts at $ amp. =
for D.C. sets on A.C. 220 v., steel clad with valves, 50/-.
CHARGING METERS, central zero, charge and discharge
in- all switchboard sizes, from 2in. dial up to 13 amps.,
/8, to Bin. dial switehboard meters.
D.C. GENERATORS.—Shunt wound.—110 volts 1 amp.,
15/~ ; 200 volts  amp., 148 ; 200 voits 1} amp., 26/~
LUCAS AERO, $/12 volts, 120 watts D.C., enclosed,
4,000 revs. As used on Aircraft wireless. Cost £15. Reduced Sale
FPrice, 12/6.
DYNAMO H.T. DUAL, 600 voits for TL.T, 100 m.a, and L, T, 6 volts 5 amps
Reduced Sale Price, 15/-.

Send for Special Sale List ““ W.”

ELECTRADIX RADIOS
218, UPPER THAMES STREET, LONDON, E.C.4
o Telephone : Central 4611

GRAMOPHONE NEEDLES

More than2,000 playings fromone needle,
2 minimum of record wear, and greatly -
improved reproduction are obtained
from the new Walco Needle—price 12/-.
Order now or write for FREE BOOKLET
«SOUND REPRODUCTION" from

[(Dept. G)
Canterbury Road, High Road, Kilburn, N.W.6

= INEERS !
“;gﬁvou EARNS,
LE¢e THAN £ IOPER WEEK?

1f so, you cannot afford to carry on without reading our
268-page Handbook, The book explains clearly and
definitely many ways of carving out a successful
career. Among other things it explains the Services of§
our unique Appointments Department ; outlines Home-
Study Courses in all branches of Civil, Mechanical,
Electrical, Motor, Aero, Wireless, ] Talkie ”” Engineering,
Building, Govt. Employment, ete., and gives. details of
B.Sc., AMICE, AMLEE, AMI:Mech.E, AMLAE,
= R AMIW.T AMLR.E, 6.P.0.,

MATRIC,, and all Exams. We Guarantee
—*“NO PASS—NO FEE.’’ Whether you be
an old hand or a budding apprentice get thix
book to-gay. FREE and POST FREE.

BRITISH INSTITUTE OF ENGINEERING
t TECHNOLOGY.
367, Shakespeare House, 17/19, Stratford

Place, London, W.1.

Advertisements 3

COMPONENTS — SECOND-HAND
CLEARANCE, SURPLUS, ETC.

RADIO CLEARANCE, Ltd.
3, High Holborn, W.C.1. 'Phone :- Holborn 4631.

ILAMENT 'Transtormers.—In-put 200-250 volt, out-put
4 volt, 4 amps., 4 volt 6 amps., 4/11 each.
AINS Transformers.—American windings. In-put 200-
250 volt. tapped. Out-put 350-0-350. 10C m.a. 5
volt 2 amp. 6.3 volt 5 amp.; 7/11 each.
E.C. Mains Transformers.—American windings. 350-0-
350 volt. 65 m.a. 5 volt. 2 amp. 6.3 volt. 2.5
amps.; suitable for replacements in G.E.C. models; 5/6

each. )
‘AUTO Transiormers,—100-230 volt; 5/1%.
ELECTROLYTIC Condensers.

LEss}IISY 8x4x4x4x4 mid. 570 volt working; 2/-

-each.

LESSEY 24 mid. Can type electrolylics, 450 volt
working; 10d. each. .

.C.C. '8 mid. Can type Wet RElectrolytics, 450 volt
working; 1/3 each, ) .

PLESSEY Flectrolytic Condensers, 8x8 mid., 450 volt
working; 1/- each,
P()LAR N.8.F. Resistances.—1 gross parcels of % and
14 watt resistances, all good sizes, our selection;
4/6 éach. | ®  Sotemy g : =
RESS Buiton Units, with 6 press bultons ready for
wiring into set, with circuit; 6/11 each. 3
BULGIN.—Z0,000 ohms wire :wound pots; 1/- each.

QTRANDED Push Back Wire; 1d. 5d., 12 yds, 10d.
AXLEY Swii;ch»es.——z pole,‘ 4 \X{ay,[é bank; 1/6 eAa/ch.
"AXLEY Switches.—2 pole, 5 way, 4 bank; 2/- each.

' A MERICAN Chassis Mounting Valve Tolders.—4, 5,
6 and 7 pin; 3d. eachX®’ g
OOTAL Chassis Mounting Valve Holders.—4d. each.

7-Pin English Type Valve Holders. Chassis mounting;
2d. each. .
RAYTHEON 76 Valves; 1/6 each.

ULL Range of Raytheon Valves in Stock.—Most
competitive prices: For example:—
Ovz/ 9 each.

3—4/- each.

6D6A4{- each.
60674/~ each, ete,

SEND jor Complete Price List of Raytheon Valves.

ET of Three Manufacturers’ Type Allwave Coils,
13-2000 metres, including oscillator, aerial and ILF.,
with three-gang straight condenser, 2/6 each; wave change
switch for above, 2/- each.
ROTHERMEL Piezo Crystal Speakers.—7lin. cone;
e list 55/-. our price, 9/6 each.
ADIO Clearance, Ltd., 63, High Ilolborn, London,
W.C.1. Telephone: Iolborn 4631. .
LI orders over 5/- carriage free; under bthis amount,
sufficient postage must be included with order.
ALL Enquiries Must Enclose 1l4d. stamp. (8785

AUXTTALL—A goods as previously advertised still
available; write for ifree list.—Vauxhall Utilities,
163a, Strand, W.C.2.

OUTHERN RADIO, 46, Lisle St., London, W.C. Ger-
» rard 6653.—~Stocks  of receivers and replacement
components, as préviously advertised. [8548
AINS RADIO DEVELOPMENT COMPANY Offer
Immediate Carriage Paid Delivery, call mornings.
Telephone Tudor 4046. Stamp for List 229.
ICA Tag Condensers, 0.0001 to 0.002 T.C.C., Ormond,
ete., six different sizes in each parcel of twelve for
1/-; thirty for 2/-
RIE One-watt, colour coded, unused resistors, any
size, 50 ohms to 5 megohms, your selection, 3d.,
2/6 dozen; two-watt, 6d.
ENTRALAB Latest Potentiometers, long standard
spindle, unused, all sizes, 5,000 ohms to 2 megohms,
2/-; with switch, 2/3.
TTBULAR Ccenaensers, 400v. working, wire ends, best
make, 0.0001-0.05 mfd., 4d.; 0.1 mid,, 4d.; 0.25, 0.5
mid., 6d.
CLIX Unused Chassis Valve-holders, 5.pin, 7-pin, 3d.;
American sizes, 6d.; best sleeving, 1i4d. yard.
IFTY Unused N.S.F. 15, 1, 2 watt resistors, wire ends,
marked and colour eoded, 20 different useful sizes in
each parcel; 50 for 2/6.
AINS RADIO DEVELOPMENT COMPANY, 4.6,
Muswell ITill Rd., London, N.6. Tudor 4046. [8778
METAL Case Paper Condensers :—1,000-volt wkg. 8mid.
9/6 ecach, 4mid. 5/- each, 2mifd. 3/- each; 800-volt
wkg. 4mid. 4/- each, 2mifd. 2/6 each, 1mid. 1/9 each;
500-volt wkg. 4mfd. 3/- each, 2mid. 1/9 each, 1lmid
1/6 each; 400-volt wkg. 4mid. 1/9 each, 2mid, 1/3 each.
AKELITE 'Pubulars :—800-volt wkg. 0.5mid. 9d.,
0.25mid. 6d., 0.lmid. 4d., 0.05mfid. 3d.; 400-volt
wkg. 1.0mfd. €d., 0.5mid. 4d., 0.1lmid. 2d.
LECTROLYTIC Dry Blocks:—500 p.v. 32+8mifd. 3/9
each, 32mifd. 3/3 each, 16mfd. 2/- each, 8-+8mid.
2/9 each, 8+4mid. 2/3 each, 8mid. 1/6 each, 4mid
1/3 each.
LECTROLYTIC Tubulars:—50mid. 50 pv. 1/3
each, 25mid. 25 p.v. 9d. each; aluminium can 8+8mid.
500 p.v., 4 leads 2/- each.
gUPPRESSOR Condensers : —0.14+0.1mfd. 400-volt wkg.
b tubular, with wire leads, 1/ each; 0.5mid. in metal
case with lead, 1/6 each; 4--4mid. centre tapped unit
with fuses, 10/6; post 6d. or c.o.d—The Static Condenger
Co:, 387a, King St., Hammersmith, London, W.6. [8777

REPAIRS AND SERVICE

" SERVICE with a Smile.”

MERICAN Valves, sparés, linecords, rewinds, repairers

of all types of American and British receivers.—
T.RI., Lid, 22, Howland 8t., W.1. Museum 5675. [0434
OUD-SPEAKER Repairs, British, American, any
make, 24-hours’ service; moderate pnce&-._&ncla:r
Speakers, Pulténey Terrace, Copenhagen St, N.1. [0590

Post free 4s. 11d.
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Said Smith te kis lad, ** For
pour sel

I'm glad you use FLUXITE,

and yet—
Don’t smother i, son,
Just a spot from the gun

Gives the finest results, don’t
forget 1°

See that FLUXITE is always by you—in the house
—garage—workshop—wherever speedy soldering
is needed. Used for 30 years in Government works
and by leading engineers and manufacturers. Of
Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET-—compact but substantial—
Complete with full instructions, 7/6.

Write for Free Book on the art of **SOFT”
SOLDERING—and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.

{ TO'CYCLISTS ! Your wheels will NOT keep round and :
i true unless the spokes are tied with fine wire at the cross- :
¢ ings AND SOLDERED. This makes a much stronger @
i wheel. It’s simple—with FLUXITE—but IMPORTANT :

THE FLUXITE GUN

is always ready to put Fluxite
on the soldering Job instantly.
A littie pressure places the
right quantity on the right spot
and one charging lasts for ages.

Price 1/6 or filled 2/6.

ALL MECHANICS W/LL

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD,, Dept. W.W.. DRAGON WORKS. BERMONDSEY ST,, 8.E.1|

THE INSTITUTE GF WIRELESS TECHNOLOSGY

(Founded in 1925. Incorporated).

PROFESSIONAL MEMBERSHIP

The advantages of professional membership
are open to all qualified wireless engineers.
Full information, with syllabus, may be obtained from the
Secretary, Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.1. ‘Phone : Holborn 4879,

Pamphonic
AMPLIFIERS

Pamphonic Reproducers Ltd. (Associated with PYE Ltd.)
45, 8t. Pancras Way, London, N.W.1,

*Phone : EUSton 1727.

ACOUSTICALLY DESIGNED.
We specialise in manufacturing Radio and
Radiogram Cabinets to customers' requirements.
Special Sketches FREE OF CHARGE.
Send 13d. in stamps for details of Standard
Models. Demonstrations arranged by appointment.

LOCKWOOD & C

65, Lowlands Rd., Harrow, Mdx.
s Phone : BYRon 1818, Ext. 1.

Mains Transformers as specified for The
Wireless World High Quality Communi-
cation Receiver.Type WWs51—45/-.

W. BRYAN SAVAGE LTD.

Westmoreland Rd., London, N.W.9. *Phona: Qolindale 7151

Wireless
World

REPAIRS AND SERVICE

UARANTEED Repairs, Any Transformers, choke,
motor armature, comverter, dynamo, etc., keenest
prices, immediate quotation, prompt, dependable service.
—See below. .
L.T.P. (LONDON TRANSFORMER PRODUCTS, Ltd.).
Willesden,, N.W.10. Willesden 6486 (3 lines).[6892

AINS Transformer Service, Repairs, rewinds, or
construction to specification of any type, comveti-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne. i I [o516
ETROPOLITAN RADIO  SERVICE.—Guaranteed
repairs to American and British receivers; American
valves, service parts and rewinds. trade supplied.—1021.
Finchley Rd., N.W.1. Speedwell 3000. [043s
REPAIRS to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including
eliminators quoted; loud speakers, 4/-: L.F. and output
transformers, 4/-, post free, guaranteed satisfaction, trade
invited, estimates free; prompt service—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea r:l03321.

94
SITUATIONS VACANT

ERVICE Engineer with Television Experience, drive
car, S.E. London, good wages.—Box 711, c/o The
Wireless World. [8789
“)AN’I‘ED.—Junior draughtsman with experience in
radio industry, good prospects. S.E. London firm;
write wages, experlence, etc.—Box 710, c/fo The Wireless
World. [8788
DESIGNER-ENGINEER Required for Leading Radio
Manufacturers in North-West London; experience in
design, research and development of all-wave radio re-
ceivers essential; progressive position for man with initia-
t1ve; sports club and canteen.—Apply, stating age, experi-

ence and salary required, to Box 645, ¢/o The Wi[reles.r
87

World.
MPERIAL AIRWAYS Have Vacancies for Expert
Radio Servicing Mechanics (non-flying), knowledge of
aircraft installation an advantage but not absolutely
essential. —Letters of application, stating age, experience
and salary required, should be addressed to the General
Establishment Officer, Imperial Airways, Airways House,
London, S.W.1. Please mark the envelope GEO/9. (8765

SITUATIONS WANTED

XPERIENCED Radio Television Service Installation
4 Engineer, own vehicle fully equipped, London and
Northern suburbs.—Box 635, cfv-T'he Wireless World.

! (8771
ELECTRIC DRY SHAVERS

EMINGTON, Rand, Shavemaster, Packard, Casco,
Rabaldo.—Trade enquiries Lo Leonard Heys, 386,
Henry St., Blackpool. (0633

MISCELLANEOUS

HEAP Printing.—1,000 billheads, 3/6; sample free.—
Cretewny Press, 18, Buxted, Sussex. (8L80
VERY Radio Dealer Who 1s Not a Regular Reader

of ' The Wireless and Electrical Trader ™ should
send his trade card at once for a specimen copy and full
details ol the *‘I'rader * Services. " The Wireless and
Electrical Trader “ has the widest influence, the largest
weekly circulation, and is read by all the leading manu-
facturers and traders. Tiade only. 15/. per annum,
post free.—Published at Dorset Ilouse. Stamiford 8t., Lon-
don. S.E.1. {0615
: NGINEER'S Guide to Success” 8hows How to
Qualifv in Television Radio Engineering and Ser-
vicing; sound, recording, wireless communicating, ete., by
studying at home with the T.I.G.B. Write to-day for this
Great Guide—free—which gives full partculars, contains
the world's widest chasice ol engineering courses—ove: 200
—and alone gives the regulations for quallfications such as
AMIEE, AMI1RE, AMILTE, AMIW.T, C. and
G.. ete. Triining until successful guaranteed. —The Tech-
nologieal Institute of Great Britain, 32, Temple Bar Hcuse,
Lowivn, EC.4. (Founded 1917. 20,000 successes.) [8782

PATENTS

RACTICAL Hints on Patents,” free on application.
—'I'he Imperial Patent Service, First Avenue House,
High Holborn, W.C.1. Preliminary consultation free.

[0as1
TUITION

RAD]O Training.~P.M.G. exams. and [.E.E. Diploma;
prospectus free—Technical College, Hull [0611

ENTLEMAN Requiretr Tuition Radie, practical.
theoretical; nominal fee, congenial; keen; Hendon
district.—Box 6$8, ¢c/o The Wireless World. [8780
WlRELESS.—-Complele training Marine, boadcast and
television ; posts waiting; mod. fees; boarders taken;
approved college, prosp.—Dept. W., London Radio College,
Grove Park Rd., London, W.4. ({(Chi. 3244.) [0580

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

= HE Wireless and Electrical Trader ™ is an essentisl

part of the equipment of every Wireless Trader; its
pages reflect the very latest turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscrip-
tion to the trade only, 15/- per amoum, post free—Send
your trade card for specimen copy to Dorset House, Stam-
ford St.. London, 8.E.1. (o614

BOOKS, INSTRUCTION, ETC.

AMERICAN Valve Data.—The 200-page Raytheon Data
Book gives full characteristics, applications, all types
American valves; invaluable to servicemen; post {ree any-
where; 2/3.—Leonard Heys, 36, Henry 'St., Blackpool.
_ [0594

ALL Wireless and Radio Enginegring Books Available
] t_hrough new financial terms as low as 2/6 monthly.
—Write a card or call personally for detalls and lists frem
the Radio Department, Pheenix Showrooms, 66, Chandos
Pilace, Strand. [8623

AUGUST X0TH, IQ39.

to SERVIGE MEN

Bargain Offer!!!
A SERVICE KIT
FOR 17/6,

This Service Kit comprises:
4 VOLUME CONTROLS.
20,000, 50,000, } meg., § meg. ]
7 RESISTORS. Assorted, colour coded resistors,
i to 3 watts.
2 DOZ. CONDENSERS.
electrolytic and mica condensers. [
1 STEEL CABINET. A very useful steel cabinet
with partitions for abuve, screws, ctc.

VALUE £4q for 17/6

Kit No. 2 comprising resistors and condensers only, as
above, 12/6.

Kit No. 3 comprising volume controls and cabinct only, 6/6.

SPECIAL OFFER !!!}

Fully shrouded Transformars by America‘s Inrgest manufacturer. While

they lnst. .

All 230 v. primary and fully impregnated.

Assorted tubular

T28708—375/375 v. 150 mfA., 6.3V5A 2.5V5A. 5V3A. 15/
T19610—350/350 v. 150 m/A., 2.5V6A. 2.5V2A, 5V3A 12/6
17236—375/375 v. 120 m/A., 6.3VCT 4A. 5VIA 10/6
T7326—350/350 v. 100 m/A. 6.3VCT. 3A. 5V3A 86
T7307—350/350 v. 80 m/A., 6.3VCT. 3A. 5V3A 76
T7000—320/320 v. 80 m/A. 6.3V4A. 5V3A ... 716
T6025—520/320 v. 80 m/&. 2.5V6A. 5V3A .. R
T464919—10V4A Primary Tapped 110-250 v. ..... ... b8
T1113AB—110/230 v. 500 watt Auto Transformer .............. 206
The fo lowing chokes are interleaved and impreznated.

T7007—250 m/A., 135 ohms, 20-8 Hy., cadmium shrouded ....... 12/6
T7007A—150 m/A., 250 ohms 30-12 Hy., cadmium shrouded . 12/8
100 m/A., 20 Hy., 500 ohms, unshrouded o 411

60 m/A., 13 Hy., 250 ohms

RAD'OMART MiDiand 3 254.

GSN| (Birmingham) Ltd.
44, HOLLOWAY HEAD, BIRMINGHAM

INDEX TO ADVERTISEMENTS

Anglo-American Radio (& Motors), Ltd. .
Armstrong Manufacturing Co. ..
Automatic Coil Winder Co.. Ltd. ..

Barrus, E. P.. Ltd.

Belling & Lee, Ltd.
Birmingham Radiomart G5N1 .. ..
British Institute of Engineering Technology 5
British Insulated Cables, Ltd. ...... Inside Front
British Mechanical Productions, Ltd. Srror
British Rola s reverees Qo
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Capstan Cigarettes ...
Chloride Electrical Storag

0., L
Edison Swan Electric Co., Ltd.

Electradix Radios
Evrizone Radio & Television Co., Ltd. .

Fluxite, Ltd.
General Electric Co., Ltd.
Goodmans Industries, Ltd.
Grampian Reproducers

Healey & Baker
Henley, W. T., Telegraph Works' Co., btd. ...

Institute of Wireless Technology
International Correspondence Schools ...

Jackson Bros. (Londom), Ltd. ...

Lockwood & Co. ..............
London Radio Supply Co.

Mareoni-Ekco Instruments, Ltd.
Masters, C. E.
McClure, John, Ltd.

Pamphonic Reproducers, Ltd.
Partridge, N.- ...
Player’s .Clgarette; alse
Premier Supply Stores

©w

Quartz Crystal Co.

Rothermel, R. A, Ltd. ...

Salford Electrical Instrnments. Ltd.
Savage, W. Bryan, Ltd. .
Sound Sales, Ltd. ...
Stratton and Co., Ltd. ...
Summers, Jolim. & Sons, Ltd.

United Insuiator Co., Ltd.
Universal Electric

Varley, Ltd. ...
Voigt Patents, Ltd.
Vortexion, Ltd. e

Wehb’s Radio
Welburn Radio, Ltd.
World Radio

Printed in _England for the Publishers, ILIFFE AND  SONS LTD., Dorset House, Stamford Street, London
* The Wireless World ™" can he obtained abroad from the following : FRANCE : W. H. Smith & Hon, 248, Rue Rivoli, Paris; llachette et Cie,
Messageries Dawson, 4, Rue de Faubourg Poissoniere, Paris. "BeLGIum : W. H. Smith & Son, 74-75, Boulevard Adolphe Max, Brussels.

Melbourne
Auckland, Christchurch and Dunedin. 1
News Co., Montreal; Gordon & Gotch, Ltd, Toronto.

SouTH AFRICA: Central News Agency, Ltd

International News Co., New York,

» 8.E.1, by The Cornwall Press. Ltd.,, Paris Garden, Stamiord Street, London: S.E1°

Rue Rénumur, Paris, and -branches;
AUSTRALIA: Gordon & Gotch, Ltd.,

Victoria), - Sydney (N.S.W.), Brishane (Queenslancd), Adelaide (8.A.), Perth (W.A.), and Launceston {Tasmania). NEw ZEALAND: Gordon & Gotch. Lid.,” Wellii ]
NDIA: A. H, Wheeler & Co., Bombay, Allahabad and Calcutta. CANADA : lmperial News Co., Toronto. Winnipeg and Vafncouvér; ge;lr;gtr::ln
.; Wm. Dawson & Sons (8.A)), Ltd., Cape Town.

UNITED STATES ;' The
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~Third Edition of

A BOOK. OF INSFRIECTHINE AND REFERENCE: FOR: ENGESEERS,. TECHNIEIANS,, TEEEGRAPHISTS AND: OTHERS ENGAGED
OR INTERESTED: IN' THE USE. OF DIRECTIVE WIRELESS TELEGRAPHY FOR THE NAVIGATION OF SHIPS AND AIRCRAFT

Thre thind edition af this well-kwowm: bosk deals with the grincigles of Wineless
Direction: Finding and' gives an: @eceumt of the cimcuits and apgawatus used im its
application ter navigatiom. The Adeock Aerial hes @ separate chapter covering
its principles togethier with- mueh mformatiom om its-installatiew and performanee.
Further chapters are included on Shore, Ship and Aircraft installations as well as
a special section on the- choice of a suitable site for the Aircraft Ground
D.F., with Adcock Aerials.

Engineering students and research engineers will find useful references to a selected
list of some 600 of the moze important comtribufioms to the: literature af BRLF.
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THIRD Edition of

A SERIES OF ABACS

providing most of the essential
Data requiredin Receiver Design.

By R. F. BEATTY, M.A. BE., DsSc

is now curetikeriyle Published: from. the Offices of
«THE WIRELESS WORLD ”

Explains in Simple lan:g.lage,r withr cfearl*;g . “Radio Data Charts’” provide: designers of wireless
designed diagrams and'i"’ustraﬁmﬁsmecisely apparatus with a ready and convenient means of

) 1 . solving problems without having recourse to com-
what the begmne_r must be able fo do in plicated formul® and mathematics.

order to pass as a fully qualified driver. : By the use of “Radio Dafa Charts” such abstruse
o problems as the design of tuning coils are solved almost i
V- net By post 12 § ||| as easily as the simple application of Ohm’s Law.
From Booksellers and Bookstalls or - diréct from the Publishers ; Price 4 / 6 net By post 4 / io

Fyom leading booksellers ov divect from the: publishers
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Dorset House, Stamford Street, London, S.E.1
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ATUS

THERMIONIC MEASURING APPA

FOR MANY PURPOSES

THERMIONIC TEST SET

A UNIQUE INSTRUMENT OF REMARKABLE

CAPABILITIES
Measures.
AC. — DC
 CURRENT: CURRENT::
*005 microamps to 5 amperes. | .0995 microamps to | ampere. g
VOLTAGE : ]
50 millivolts. to 500 volts on VOLTAGE":
frequencies from 25 to I millivolt to 500. volts.

20,000,000 cycles.

(Patent: Applied' for:)

This: isan entirely. new direct readi'hgg.instrwnenu » ) , 2] e
operating on the- Valve- Véltmetesr system. for thg RRICES: A€ Model ... o £46-i5-0
measurement of A.C. or D.C. voltage and current. Battery Model ... £42-18-0
A patented circuit of the D.C. ‘ampliﬁer type using negative feedback is employed with a potentiometer input.

Thes instrwment. cam be supphiedt for either battery  ar mains: operatian;. am'd. max be. used: ‘are D:C.. or A.C.
up to 20 megacycles per second. The impedance of thes instrument: omr DC.. and! om: audiec frequencies when used
as a VYoltmeter on any range, is |0 megohms ses that: itc camr hes usess & measurih;g voltages in high resistance
circuits with great accuracy, current consumptionr from' the: circuit being; negligiblé:. | :

A portable mainss operatest test set for
tiée rapid checking: of/ coilss orr condensers
against' standagds: undetr masss production
conditionss.

BIGH FREQUENCY: FERMIMALS
Registered. Designgox, 819;944:

T his.:newsH.F¥ Terminal, has been
1 introduceds tommeet “the-need  {on:
l a - terminal: ' of “truly-scientific lows
loss désign,sand as the result of conr
siderable research into-theproblem
oblosses and insulation resistances

Ao at radio frequencigs.atesminal has..
FRICE:‘ been:produced:which.its believed:
iswithoutiequal:for ity pyrposeran:

the-present .days .
Two radio frequeney oscitlators;. ones variable; are em]zxﬁl:ry,ed Al |} Tre. spesiaki ceramic:insulasin
are © de to beatragainst each: other; and thes resultant: sigmal: employed.is not only of&vecy loww
is rectified and: heard on a loud speakerr contained withiix: the !oss;we?b"t*th'e»'lwrvi_goldnrionrofe?lt
instrument. The- variable ascillator isscontrolled’ by: a knobr and: | it s oottt e v the
drum drive, the caiibratiom offwhich indicates directlyy the: per- | terminalistem:andsmounting; bush
centage difference between thie standard and the coilior condenser is suchtas tasprovideathe minimum

i1 .
¢ loss:conditions. . Actual size

under test.

Write for full: particularss tox—.

SALFORD EELECTRICAL INSTRUMENTS LTD.

PEEL WORKS,. SALFORD,; ZX. Télephories . BBAckfridrs 8883 {3 Yines) Telegrams and ‘Cables <. ** SPARKLESS, MANCHESTER "
PROPRIETORS: THE GENERAL ELECTRIC Co. Ltd.,, OF ENGLAND
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ALL  "AVO' INSTRUMENTS ARE
AVAILABLE ON DEFERRED TERMS IF
DESIRED,

Write for fully descriptive
literature of these Insiruments.

Sole Proprielors and Manufaciurers !

The AUTOMATIC COIL WINDER &

ELECTRICAL EQUIPMENT CO. LTD.

Winder House, Douglas St., London, S.W.1
Telephone: VICtoria 34047
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PRECISION
MEASURING
INSTRUMENTS

BRITISH MADE

Regd. Trade Mark

THE already comprehensive range of world-famous ‘AVO’
instruments is now still further enbanced by the introduction
of three new meters. The additional testing facilities thus
provided will win the instant approval of all those critical
engineers who have from long experience proved the out-
standing merits and supremacy of every instrument that bears

the name ‘AVO/

The A0-RANGE Universal

This multi-range combination A.C./D.C. meter super-
sedes the 36-range Universal AvoMeter, which is no
longer being manufactured. Four extremely useful
ranges have been added:—0-240 volts, D.C.; 0-480
volts, D.C.; 0-6 mA., A.C. and 0-12 mA., A.C., whilst
resistance measurements now embody three ohms
ranges employing internal batteries and a fourth using
either A.C.or D.C.supply. Anautomatic protective cut-
outis provided instead of areplaceable fuse.

(Leather carrying case, if required, 25/-.) 14 Gns.

AVOMETER

CURRENT
6 mA. to 12 A. (in 8 ranges).
6 mA. to |2 A. (in 8 ranges).
YOLTAGE
A.C. 6V.to1,200V. (in8 ranges).
D.C. 60 mV. to 1,200 V. (in {2 ranges).
RESISTANCE
0-1 megohm (in 4 ranges).
Reading down to 0.1 ohm.

A.C.
D.C.

- The AVO
NETes
SR~ TEST BRIDGE

A self-contained 50 cycles measuring
bridge of exceptional accuracy and
utility. Provides for the direct measure-
ments of all normal values of condensers
and resistances. Accuracy, except ab
extremes of range, is better than 59,.
Facilities also provided for condenser
power-factor measurements and leakage
tests, and for inductance measurements of
0.1 Henry upwards. It can be used as a
wide range valve  voltmeter to indicate
and measure both audio and
radio frequency voltages. 8 Gns.
(Leather carrying cose, if required, 25/-)

CAPACITY

Range C.|—From .000005 n F to .005
Range C.2—From 0005 u F to .5
Range C.3—From .05 F to 50.

RESISTANCE

Range R.1—From 5 ohms to 5,000 ohms.
Range R.2—From 500 ohms to 500,000 ohms,
Range R.3—From 50,000 ohms to 50 megohms. |

w
w F
w F.

Mention of *“ The Wireless World,”” when writing to advertisers, will ensure prompt attention.

OHMMETER

A pocket size meter expressly designed to provide

an exceptionally open scale for accurate readings of

low resistance values. Entirely self-contained, this

instrument has

TWO RANGES : 0-20 and 0-200 ohms

which are gelected by the appropriate button. The scale

shape is such that on the lower range 1/10th of an ohm

corresponds to a deflection of about 1/8th in., and

1 ohm 1o nearly one inch. v
(Leather cuse, if tequired, 12/-)) 42 =
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VOIGT PATENTS LTD.

Tel. : SYDenham 6666.

by

listening

to music through a

VOIGT SPEAKER

We are at home to all
those interested in good
reproduction during

RADIOLYMPIA

Aug. 23rd to Sept. Ind

Our programme includes:—7 meire at

sound (when suitable), visitors’ records
Promenade
Concerts, Direct microphone, Medium
and Long Waves, also an experimental
quality tuner for Droitwich only.

(preferably  mornings),

Many call every year to hear these
Demonsirations of our ‘speakers with >

Lowther sets.

All are welcome.

2, BEACONSFIELD
TERRACE ROAD,

Ha.m.toland 3to 10.30 p.m.

(i.e. 4 hour after Olympia
closes).

/OLYMPIR/é
A

We are just opposite the main Goods
Entrance at the back of Olympia.

/ Buvrie Re

COME AND BRING YOUR FRIENDS!

VOIGT PATENTS LTD., THE COURTS, SILVERDALE, SYDENHAM, S.E.26.

TERMS : Cash with Order

75, LEE HIGH ROAD, LEWISHAM, LON

(Regd. Ofce: 22 Castie Btreet, E.C.1)

Telephone :

LEE GREEN 5240

ON, S.E.13

or C.0.D. Charges extra

jGROMPTON DYNAMO, 4-polc shunt wound, 1,750 r.p.am.,
100 volts 10 amps., 70/- Ditto 50/75 volts 15 amps., 15/~

Carriage forward.

MACKIE MOTOR GENERATOR, 220 voits 3.35 amps. D.C.
input, 10 volts 30 amps. D.C. output, 37/6. C/F.
CROMPTON DYNAMOS, 4-pole shunt wound, 1,750 r.p.um.,

(2:2% volts 10 amps., '10/- Ditto, 50/75 volts 25 amps., 90/-
/.

NEWTON MOTOR GENERATOR, 220 voits D.C, to 15 volts
10 amps. D.C., 30/~ C/F.

MACKIE MOTOR GENERATOR, 220 volts D.C. to 400 volts
170 m/A. and 15 volts 8 amps. D.C. Three pieces coupled

together on bedplate, 55/~. C/F.

CROMPTON MOTOR GEMNERATOR, 220 voits D.C, to 500/75
volts 200 m/A. D.C., 40/~. C/F.

DYNAMO BY ELEGTROMOTORS 400
10 amps., shuat wound, 90/~ C/F.
SMALL MOTORS. Beckenbam Motor Generators, 220 volts
D.C. to 500 volts 300 m/A. and 12 volts 12 amps. All three

coupled together on slide rails. 35/- each. C/F.
E.C.c. SHUNT WOUND DYNAMO, 100 volts
1,500 r.p.m., £6/10/-. C/F.

MACKIE ALTERNATOR, 120 volts D.C. input, 65 volts 1 ph.
150 cycles & kW. output. Vertical type, 45/~ C/forward.
MACKIE DYNAMO, shunt wound, 73/90 volts &10 amps.,
1,600 r.p.m., 55/- C/F

C.A.V. SHUNT WOUND DYNAMOS, 25 wvolts

1,750 r.p.m., 32/6, C/T7.

G.E.C. # H.P. A.C. INDUCTION MOTOR, 200/240 volts 50 cy.
1 ph., 1,440 r.p.m., 40/ cach. C/F. Wagner } h.p. repulsion
induction, 100/240 volts, 50 cy. 1 ph., 1,440 r.p.m., 42/8.
In good condition.

G.E.C. SHUNT WOUND DYNAMOS, 5¢ volts 6
1,500 r.p.m., 30/~. C/F

GROMPTON SHUNT WOUND DYNAMO, 100 voits 4 amps.,
1,750 r.p.m., 35/~ C/T.

MARCONI : kW. 500 CYCLE ALTERNATOR, 100 volts,
1 phase, 45/-. C/F.

HIGH-VOLTAGE TRANSFORMERS for Television, Neon,
etc. 200/240 v. 50 ¢y. 1 ph. primary, 5,000 and 7, 000 volts
secondary, enclosed in petroleum jelly. Size : 5Qm X 43in. x
4%in., 7/6 each, post 1/-~. Ditto, Skeleton type, 5/8, post 9d.
All brand new.

revs,, 100 volts

50 amps.,

8 amps.,

amps.,

new condition,- 800 volts 80 m/A. and 6 volts 2} amps. D.C.
Useful as megger genies and all test worl. 20/- each, post 1/6.

EVERSHED EX-R.A.F. HAND-DRIVEN GENERATOR, in’

ALL &OODS SENT ON THREE DAYS APPROVAL AGAINST CGASH

GENERATORS,
3,000 r.p.m.,

MACKIE DOUSLE WOUND EX-RA.F.
1,200 volts 100 m/A. and 10 volts 4 awps.,
12/6 each. Carriage 1/6.

ELLIOTT MOVING COIL METER MOVEMENT, first grade,
approx. 2 mjA., full scale of 6 inches, 10/8 each, post 1/-.
500/750- WATT TRANSFORMER CORES FOR REWINDS.
Size : 6%n.x5kn. x1%n. Ex Philips. 7/6 each, post 1/~
EVERETT EDGCUMBE ELECTROSTATIC VOLTMETER,
0 to 6,000 volts, 6-inch scale, 45/=, post 1/6. Ditto, 2,500 volts,
23-inch scale, 2%/=.

EX-R.A.F. ONE-VALVE VIiSUAL WAVEMETERS, 350 to
2,500 metres. Less valve, 4/6 each.

JOHNSON & PHILIPS HOT-WIRE RADIO FREQUENCY
METERS 4in. dial, 0 to 1.2 and 0 to 2 amps., 12/6 cach,

1/-
SPARK COILS, 12-inch, with Condenser, 100/200 volts D.C.
primary, in new condmon, £3. Ditto, 2-inch, work from
12 voits with trembler, 22/8, post 1/6.
EX-G.P.0. HAND COMBINED TELEPHONE,
switch, 3/6 each, or 6/~ a pair, post 6d.
EVERETT EDGOUMBE PORTABLE THREE READING
YOLTMETER, 0 to 5-25-250 volts, moving c¢oil, first-grade
movement, din. dial, 20/~ cach.
EX-TELEGRAPH MORSE RECORDER with sounder inker
tvpe, in good condition, 45/~ C/F.
MUIRHEAD 1 MF. CONDENSERS, 1,000-volt working,
1/~ each, post 6d.; or three for 2/8, post 1/-. Philips’ 1 mf,,
3,000-volt working, 5/~ T.C.C. 4 mf.,, 3,000-volt workmb
9/6 each. Standard Telephone 1 mf 400-volt working,
44, each, or in lots of 100 for 12/, post 1/6
FERRANT! SPEAKER OUTPUT TRANSFORMERS, Type
“ A ratio 7} to 1, pri. D.C. resist. 900 ohms, impd. 12,500
to 30,000. Type “ B.,” ratio 24.9 to 1, pri. D.C. resist. 14,000
to 20,000 ohms, impd. over 111,000. Sec. D.C. resist, 13 ohms
on both types. In new condmou, 2/6 each, post free.
Pi STANDARD TELEPHONE PUSH-BACK CONNEGTING
WIRE (new), 220-yard coils, 12/6, post 1/-,
SAYAGE MAINS TRANSFORMERS, 200/250 volts input,
50 volts 8 amps, output, 12]6 -each, .
STANDARD TELEPHONE MAINS TRANSFORMERS, input
200/250 volts, output 250/0/250 volts 200 m/A., 3X4 volt
windings and a 50-volt winding, 12/6 each.
EVERETYT-EDGCUMBE THERMO-COUPLED R.F. METERS,
2kin, dial, 0 to 250 m/A., 25/~ ; 0 to'3 amps., 20/= each. A
few only Everett- Edgcumbe Thermo Meters with Thermo
burnt out, but moving coil reads approx. 1 mj/A. A first-
‘grade movement, $0/= “each.

with finger

SILVERTOWN GALVANOMETERS, jewelled movement, veryx
sensitive, §/~ cach.

SULLIVAN TRANSMITTING CONDENSERS, wvariable in
glass tank, .0005 mf. and .001 mi., 7/8 each, post 1/-.
INSTRUMENT WIRE, 4-Ib. recls of 20 G enamel, 6/-, P/F;
15 1b. of 16 gauge enamel 15/=, post 1/-; 7 lb. of 18 gauge
D.CC, 8/6, post 6d.; 7 lb. of 10 gauge D.C.C., 10/«, P/F.
Al new wire.

ERNEST TURNER & WESTON 2-in. DIAL MOVING COIL
MILLIAMPMETERS, B.S. first grade, 0 to 5 and 0 to 150,
10/6 cach.

“PHILIPS ”” MAINS TRAMSFORMERS, 200/240 volts input,
2,000/0/2,000 volts 200 m/A. output, with two L.T.s, 22/8
each. C/F.

WESTINGHOUSE REOCTIFIERS, L.T. 6 volts 2 amps. D.C.
output, input 1L volts, in new condition, 10/« each.
MOVING COIL METER MOVEMENTS for recalibrating into
multirange meters. Low m/A. deflection. 24-in, dial, 5/-
cach; 4-in. and 6-in. dial, 6/ each. Post 1/- (Note: All
these meters are by good makers—Elliott, E. Edgcumbe, etc.)

ELECTRIC LIGHT CHECK METERS, 200/250 volts, 50 cy.
1 phase, 5 and 10 amps., 8/» each. P/F.

X-RAY TRANSFORMERS, by well-known makers, all fully
guaranteed. 50 cycle mains, 40,000 volts, 10 m/A., £5;
68,000 volts, 20 m/A., £7/10/-; 100,000 volts, 30 m/A,,
£10/10/-. Al carriage forward,

ZENITH VITREOUS WIRE WOUND RESISTANCES, 2,500
ohms 170 m/A., 750 ohms 300 m/A., 4,500 ohms 100 m/A.,
800 ohms 170 m/A., 5,000 ohms 71 m/A., 250 chms 500 m/A.
All at 1/~ each, post 4d

THE *“ RACON ” MOVING COIL HORN SPEAKER UNITS,
15-ohm Speech Coil, 6-volt, fitted handle, 15 watts, 15/~ each,
post 1/6.

EX-NAVAL 1-VALVE BUZZER WAVEMETERS, 200/24,000
metres, Complete in solid teak case. Size: 1o><10><8 (less
valve). » Turner unit enclosed in copper tank (Sullivan high
note buzzer). Price, 7/6 each. C/B, Not sent C.Q.D.
EX-G.P.0. GLASS TOP RELAYS, Type B. Useful as Keying
Relays, /- each, post 6d. Also a few only that need points,
which are easily fitted, 2/6 each. P/F.

T.C.C. 2,000 MF. ELECTROLYTIC CONDENSERS, 50-volt
working (brand new), 5/« each, post 6d.

STANDARD TELEPHONE BELL WIRE, all brand new.
150-yd. coils, twin 22 gauge, 4/-, post 9d.; 250-yd. coils,
single 16 gauge, 4/=, post 1/~ 300-yd. coil, single 22’ gauge.
3/=, post 6d.

Mention of “ The Wireless World,”” when writing to advertisers, will ensure prompt atiention.
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" EDITORIAL
Post Office Relays

Switching Over to the Mains

UST as wireless users and the

wireless industry are recovering

from the shock which the Post-

master-General gave them when
he announced some time back that the
Post Office would develop a wireless
relay system on a national scale
utilising the telephone system, now
another shock is pending.

This time it is as a result of a reply
in the House of Commons made by
the Postmaster-General in which he
indicated that the Post Office was
actively investigating the possibility
of utilising electric supply mains to
domestic premises as a means of dis-
tributing broadcasting.

Inquiries which we have since made
indicate that some rapid moves have
taken place recently which have been
kept surprisingly secret considering the
number of persons concerned. We
learn that the wireless industry has
not been consulted, but that the
electric supply companies have ex-
pressed a willingness to co-operate
with the Post Office in the utilisation
of their cables and wires for this pur-
pose and that the Electricity Com-
missioners are giving their blessing to
the enterprise. The Municipal elec-
tricity authorities have been ap-
proached and are unlikely to offer
opposition. '

Legal Objections

It has hitherto been considered that
when technical difficulties in the way
of injecting broadcasting through elec-

tric supply cables were satisfactorily

overcome there would still be an
insuperable difficulty in the fact that
there is a statutory ban on electric
supply companies utilising their wires

COMMENT

for the purpose of transmitting any
communication, but it is understood
that the position could be legalised at
very short notice; no doubt as a
national defence measure. It is not
clear yet from such information as we
have been able to gather whether
broadcast relaying by utilisation of
the electric supply wires would be in
substitution of the present Post Office
scheme for carrying out the same work
by means of telephone lines or in
addition,

Assurances have recently been given
that practically all the technical diffi-
culties have been overcome and state-
ments to this effect have been made,
particularly by Captain P. P. Eckersley,
formerly chief engineer of the B.B.C.
and now actively interested in broad-
cast relay developments.

P.O. Assurances

The attitude which the radio industry
and users of broadcast wireless sets
will now adopt towards this proposal
is governed, we consider, by the assur-
ances which the Post Office has already
given in connection with the proposal
to develop a telephone relay system.
These assurances must automatically
apply with equal strength if a switch-
over to electric supply mains is made
or if this is done in addition to the tele-
phone medium. The assurances given
by the Post Office were that they would
never compete with industry in the
supply and maintenance of receivers
for the reception of these relays and
that their efforts to reduce electrical
interference with broadcast reception
would not slacken. Such assurances,
we said at the time, were vitally neces-
sary if the good will of the radio
industry, both manufacturers and
dealers, was to be retained and the
Post Office assisted rather than
hampered in their national effort,
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WHEN high quality local reception is required switch-tuning offers many
advantages, chief among which is
independent  control of the band-width of ihe RF circuits for each
station without adding to the complexity of the equipment. In the recerver
" described in this article six stations are catered for, and it includes such
refinements as independent bass and treble tone controls.

the possibility of obtaining

7 ANY people are
primarily in high-quality repro-

o, .
ception from a moderate num-

ber of stations. 1Indeed, they have to be,
for the highest standard of reproduction
is still unobtainable in the case of distant
transmissions on account of the necessity
for avoiding interference.  High quality
demands three things—the avoidance of
amplitude distortion, the equal amplifica-
tion of all audio frequencies, and the re-

moval of all extraneous sounds—and the

two last are often mutually incompatible.
The complete removal of interference is

nearly always impossible ; all that can be

done is to reduce it below the limit of audi-

interested

|| duction and are content with re~ -

bility of the human ear. If this can be
done while leaving the wanted signal
unaffected, the interference can be said to
be eliminated, The amount of interfer-

ence attenuation that has to be introduced

in any case, however, depends on the ini-
tial ratio of the signal to the interference.

It is clear, for instance, that if at a cer-
tain setting of receiver gaininterference is
inaudible and the wanted signal is strong
enough at this gain to give the required
volume, no steps need be taken to reduce
interference. It is at this receiving point
swamped by the wanted signal. Now if
the signal strength gradually declines we
have to increase the receiver gain to keep
the output constant, and we at length find

The Wiveless World, August 17th, 1939

that the interference begins to be notice-
able. At length the signal is weaker than
the interference and becomes swamped
by it.

Interference is here taken to include all
forms, and some can be reduced without
affecting the frequency response of the
receiver. Many types of interference, how-
ever, can only be reduced by methods
which restrict the frequency response and
so spoil the quality of reproduction.

With the present spacing of transmitters
it is only possible to receive at the highest
quality those stations which, at the point
of reception, give a considerably stronger
signal than their immediate neighbours in
the frequency spectrum. In general, it is
found that only local stations provide an
adequate signal strength to override inter-
ference, and consequently many quality
enthusiasts confine their listening to such
stations.

If a somewhat lower, but still a good,
standard of quality is accepted, the range
of reception can be considerably extended.
The receiver can then-be provided with a
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SIX STATIONS WITH

fair amount of selectivity and many of the
more powerful Continental stations can be
received without in-
terference.

With a still
greater restriction
of the frequency
response, still
weaker signals can
be obtained free
from interference,
and if the aim is to
obtain very long
distance reception
it is well known
that a considerable
sacrifice of quality must be

made.

It will now be clear that there is an op-
timum frequency response, dictated by the
selectivity-quality compromise, for the re-
ception of any station, and that it will
vary with the location of the receiver and
even from hour to hour. Fortunately, the

optimum is not
very critical, but it
demands the use of
variable selectivity in a general-purpose
quality receiver; that is, in a receiver
which is to cater for a wide range of signals
and to give the best attainable quality on
each.

Such receivers are apt to become com-
plicated and expensive largely because

there are considerable difficulties attached

to the construction of an entirely satisfac-

tory system of variable selectivity. Quality
enthusiasts consequently often confine
themselves to local reception, but there are
many who need a little more than this.
They want chiefly the local stations, but
occasionally want one or two more distant
ones, " v
Even for local reception fixed selectivity
is not i1deal, because different users are at
different distances from the

- RS%
10,0000

31
01 mid

C33

0.25 mid

=
=1

16 mids

En

=C32

8 mids

RECEIVER PLUG

station and their local con-
ditions are ‘not  the same.
Any one user can have
fixed selectivity, since his
conditions are not likely to
vary much, but his opti-
mum may not be the same

as that of other people.
Moreover, the selectivity

he needs may not be the

same for all the ‘“local’’
~ stations. Some form of ad-
justable selectivity is ob-

A

»
R13 % 1034 R15

350Q & Tlm mids 5,000 2
3

C39
0.015 mid

Ti.

C40

025 mid

viously needed.

Now it is clear that
these requirements could be
met by using a conven-
tional tuning system in con-
junction with a good vari-
able selectivity system.
This demands a certain
amount of skill in opera-
tion, however, for not only
must the receiver be
properly tuned but the
selectivity control must be
operated correctly. It is
often considered more con-
venient to have some form
of pre-set tuning with switch
or push-button control and
this has considerable tech-
nical advantage from our
point of view.

C30
0.0002 mfd

\
R14
. 3000

Fig. 1.—Alternative aerial con-
nections are shown according to
whether an inverted L aerial is

used or a dipole, With the
former the connections A should
be adopted, but with the dipole

the system shown at B must be
. used.
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Suppose we use a straight set with
several tuned circuits. When all ate tuned

to resonance we shall get maximum selec-
If we now mistune

tivity and sensitivity.

some of the circuits slightly in opposite
directions we shall broaden the resonance
curve and get a band-pass effect ; we shall
also lower the sensitivity.

With pre-set' tuning we can provide a
separate set of tuning condensers for each
station required and use switching to select

Receiver.
Condensers: n ‘
2 o.015 mfd., tubular, €36, €39
2 0.025 mifd., tubular, €35, C40
6 o.r mfd., tubular, C19, €22, C23, C26,
C31, C37 - o
o.25 mfd., tubular, €33, C38 .
0.0002 mifd., mica, €29, €30
o.001 mid., mica, €26, C21, €24, €25
0.01 mifd., mica, €27
8 mids., electrolytic, 500 volts, €32
Dubilier 0281
1 8-8 mids., electrolytic, 500 volts, €28
Dubilier g203E
1 50 mids., electrolytic, 12 volts, €34
Dubilier 3016
3 Trimmers, 1-30 mmids., €1, C7, Ci3
Eddystone 1100
3 Trimmers, 175 mmids., C2, C8, C14
' Bulgin CP2
6 Trimmers, 300 mmfds., €3, €9, Ci5, C5,
Cl1, C17 Bulgin CP3
6 Trimmers, 6oo mmfds., €4, C19, €16, C6,

HoHEAR NN

C12, C18 Bulgin CP4
Resistances:

3 300 ohm, 4 watt, R2, R5; Ri4 . Erie
1 350 ohm, } watt, R13 Erie
1 5,000 ohm, § watt, RI5  Erie
2 10,000 ohm, % watt, R6, R7 ' ° FErie
1 40,000 ohm, $ watt, RI12 Erie
1 50,000 ohm, § watt, RS Erie
1 2 megohm, § watt, R16 Erie
2 12,000 ohm, 1 watt, Ri, R4 Erie
1 6,500 -0hm, 2 watt, R10 Erie
1 10,000 ohm, 2 watt, RI1 Erie
1 Potentiometer, o.25 megohm, tapered,

R9 Reliance SG
1 Potentiometer, 10,000 chms, wire-
wound, R3 ) Reliance TW
1 Choke, o0.75 H., tapped at o.2 H.
~Pe,f:o-Sco‘ct

Wireless
World

the ones desired. With separate con-
densers for each station it is easy to adjust
the band-width to the right value for each
station, and on switching from one station
to another the band-width is automatically
' changed and without
any circuit complica-

=

All trimmers except those for
the USW band are accessible
from the top.

This does enable quite a big improve-
ment in reproduction to be secured in
many cases. It is especially noticeable on
Droitwich, for most receivers are far too
selective on the long waveband for high-
quality reproduction. With properadjust-
ment of the circuits the quality from Droit-

LIST OF PARTS

Switch Assembly, 6-way, comprising locator,
and r2-inch rod, 3 single-pole plates and
3 double-pole plates (without earthing
plates), Si, S$2, S3, S4, 85, 86, 57,

S8, S9 Peto-Scott

2 RF Transformers, medium-wave, L5, L8

Wearite PHF2
1 Aerial Transformer, medium-wave, L2
) Wearite PA2
RF Transformers, long-wave, L6, L9
Wearite PHF1
Aerial Transformer, long-wave, L3
Wearite PAxX

RF Transformers, USW (see text), L4, L7

Aerial Transformer, USW (see text), Ll

Length, 8in., }in. rod Peto-Scott

Length, 8}in., %in. rod Peto-Scott

Tengths screened .sleeving

Double-pole, 6-way, switches, StI, S12, 813,

Si4 Bulgin S.202

-

N

[

NN HHHN

1 Switch, DPDT, rotary, S10 Buigin S.114
2 Shaft couplers, %in. Bulgin 2005
2 Panel bushes, lin. Bulgin 1048
5 Terminals A(2), E, PU(2) Belling-Lee
1 Valve screen Peto-Scott
1 Valveholder, 5-pin Clix X111
1 Valveholder, 7-pin Clix X112
2 Valveholders, 8-contact Bulgin VHz4
3 Valve top-clips Belling-Lee 1175
1 Connector, 5-way Bryce
1 Cable, 6-way, with twin 70/36 leads Goltone
Chassis, Aluminium Peto-Scott

Valves:
2 EF8 (met.) 1 354v (plain), 1 TSP4
{met.) Mullard

o ) Amplifier. ) :

1 Mains transformer: Sound Sales
Primary, 2o00/250 V, 50 c/s; Secondaries,
350-0-350 V, 150 mA; 4V, 2 ACT; 4V, 2
A 4 Vv, 3 A 4 V3 A 9'3 V, 0.4 A.

Goltone
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wich is hardly distinguishable fronr that
of a medium-wave local station.

The stations required will naturally de-
pend on the taste of the user and his geo-
graphical location, so that a considerable
latitude for choice must be allowed. It is
expected that in most parts of the country
Droitwich will be wanted as well as at
least one medium-wave Regional pro-
gramme, In many cases a medium-wave
National station will be wanted, and in
London, and possibly in some provincial
areas in the future, Television Sound. At
least one extra channel on medium and
long waves should be allowed for more dis-
tant stations.

In the Pre-set Quality Receiver a maxi-
mum of six stations is provided, because
multi-way switches suitable for ganging
with more than six contacts are difficult to
obtain. Six stations are available, there-
fore, and are grouped as one on ultra-short
waves, three on medium waves and two on
long waves. This gives Television Sound,
MW Regional and National, and LW
Droitwich, and leaves one channel on
medium and one on long waves for other
more distant stations.

The arrangement adopted is shown in
Fig. 1. In order to secure adequate sensi-
tivity for local reception with the poorest
aerials and for more distant stations with

a reasonably efficient aerial, two RF stages

are used. There are three tuned circuits,
the last of which acts as a coupling be-
tween the second RF stage and the detec-
tor. A diode is not used here because its
comparatively low input resistance would
damp the tuned circuit heavily and so
give poor selectivity. Instead, the nega-
tive feed-back or so-called infinite input

1 Smoothing choke, 10H, 150 mA, 100 ohms
Premier Supply Stores
1 Smoothing choke, 20H, 50 mA, 400 ohms
Bulgin LF14S
Condensers :
2 o.0r mid., tubular, Ci, €2
2 o.1 mfd., tubular, C3, C4
1 4 mids., electrolytic, 500 V, C8
Dubilier 0283
1 8 mids., electrolytic, 150 V, €5
’ Dubilier 3017
2 8 mids., electrolytic, 500 V, €6, C7
Dubilier 0281
1 50 mids., electrolytic, 50 V, €9
Dubilier 3004

Resistances:
2 50 ohm, } watt, R13, R4 Erie
1 600 ohm, % watt, R4 Erie
2 10,000 ohm, % watt, R11, R12 Erie
2 40,000 ohm, % watt, R6, R8 Erie
I 150,000 ohm, % watt, R5 Erie
2 2 megohm, § watt, R1, R2 Erie
2 o0.25 megohm, { watt, R9, R10 Erie
1 15,000 ohm, 1 watt, R3 Erie
1 400 ohm, 20 watt, R1§ Bulgin PR
1 20,000 ohm, wire-wound potentiometer,

R7 Reliance TW
3 Valveholders, 4-pin Clix X111
2 Valveholders, 5-pin Clix X111
1 Valveholder, 7-pin Clix Xi12
1 Cable plug, 7-pin Bulgin P.37
1 Plug and socket, 3-way Belling-Lee 1119
1 Plug and socket, 2-pin, mains input connec-
tor Belling-Lee 1115
Chassis Peto-Scott
Valves:
-1 FW4/500, 2 ACo44, 2 354v- (plain)
L . Mullard
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impedance anode-bend detector is used.

This detector is rather better than the
diode from the point of view of quality
and it has the great advantage that its
/input resistance can be made anything one
likes within quite wide limits. If required
it can be made infinite, but in general
‘it is adjusted to be very high and nega-
"tive so that a small amount of regenera-
'tion is introduced. This greatly sharpens
the tuning of its input circuit and also
{increases the amplification.

i As compared with the diode the detec-
. tor has two drawbacks, which are not im-
portant in this case. As it needs an HT
supply, the anode circuit must be thor-
oughly decoupled, and it cannot provide
AVC. 1In a receiver of this nature AVC is
hardly necessary. A system separate from
the detector could, of course, be included,
but it would have to be quite a complex
arrangement if it were not to introduce the
disadvantages of the diode. It does not,
therefore, seem worth while to include it.

. It will be scen in Fig. 1 that in each
coupling a three-pole six-way switch is
used; one section changes over the
primary coil connections, another the
secondary coil connections, and the third

selects the required tuning capacity.

The switching is arranged so that-it in-
troduces a minimum of loss in the ultra-
short-wave circuits. The ultra-short-wave
‘coils are always in circuit and the other
inductances are introduced in series with
them. Air-dielectric trimmers are used
on this band and are always in circuit;
‘their settings consequently affect those of
the other trimmers. This 1s done to reduce
_switching losses where they are most im-
‘portant and means that these trimmers
must be adjusted before any of the others.
“All other trimmers are completely in-
‘dependent of one another.

} Following the detector is a low gain
tone control stage with a television-type

Fig. 2.—The AF amplifier is resistance-coupled push-pull, the necessary phase-reversal being obtained with the aid of the cathode resistance R3.

The potentiometer R7 is provided for balancing.

RF pentode. The method of control
adopted was fully described in a recent
article,’ and it is consequently unneces-
sary to treat it in detail here. One switch
enables the bass response to be increased
above or reduced below normal,
while another permits a similar
and independent control of the
treble.  Each enables five dif-
ferent response
curves to be ob-
tained, or a total
for the two of

Theelectrolytic condensers

are kept well away from

hot components such as
valves,

twenty-five. It should be noted that six-
way switches are shown on the diagram;
this is because the standard components
employed have six positions. The un-

wanted sixth position is wired up, but the
response on it is the same as on the
adjacent position.

The power unit contains a resistance-
coupled push-pull amplifier with an output
of about # watts. Its design is based on

the  well-known
Push-Pull Qual-
ity Amplifier,
and the chief
point of differ-
ence lies in the method of
phase - splitting  adopted.
This has already been des-
cribed? in detail, but the heater connec-
tions of the penultimate stage are un-
usual and consequently call for some
comment.

Y The Wireless World, June 8th, 1939.

Y The Wireless World, April 12th, 1903.
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The cathodes of these valves are posi-
tive with respect to earth by the voltage
drop across R3 and R4, some 8o volts. If
the heaters are earthed this voltage
appears between heater and cathode, and
the valves used are rated for a maximum
of 50 volts here. Experience has shown
that to connect the heaters to the cathodes
directly is not always satisfactory, since it
sometimes introduces mains hum. The
difficulty is overcome by joining heaters
and cathodes by a resistance Rs5, so that
they are at the same steady potential, and
earthing the heaters through a large
capacity condenser C5. So far as AC is
concerned the heaters are at earth poten-
tial, but to direct current they are at
cathode potential. This avoids hum
troubles while making it possible to opera-
ate the valves within the makers’ rating.
(To be concluded.)

Heur,

I PROBLEM GORNER

No. 33—Valve Replacement

An extract from Henry Farrad’s corre-
spondence, published to give readers an
opportunity of testing their own powers of
deduction :—

2, Tanner Road,
Shillingsworth.
My Dear Henry,

We still have the same set T wrote to you
about a few months ago—remember you
prescribed a new frequency-changer valve,
and advised me to consider renewing the
others? Well, I decided that the IF valve
—a Mazda ACVPi—had reached the retire-
ment age. But I couldn’t get a replace-
ment locally. However, the man had a
Mullard VP4B in stock, and having been
bitten before by replacements with “‘im-
proved "’ characteristics 1 satisfied myself
that the VP4B was as near the ACVPr as
makes no matter—both give the following
data in the instructions:—

Heater volts ........c.ooiiiiiinn. 4
Heater amps. ...... 900000000000 da 0.65
Anode volts (max.) ...ooveeiiennnn 250
Screen volts (mMax.) «.......c..ovun 250
Mutual conductance ......... 90000 2.0

The only thing that seems different is the
grid bias, which is — 4V for the Mazda and
—3V for the Mullard. But that oughtn't
to make a great deal of difference, surely?
At any rate not enough fo prevent the
VP4B from working altogether ; for that is
what happens! I can’t get anything out ot
it at all; yet the man says it is perfectly
all right. So what?

Yours ever,
Bob.

If the veplacement valve is in ovdey, why
doesn’t it work? Henry Fayrad's solution is
on page 159.

Index and Binding Case

The index for Volume XLIV of The
Wiveless World, January to June, 1939,
is now available from the Publishers,
Dorset House, Stamford Street, London,
S.E.1., price 4d., post free, or with
binding case price 3s. 1d., post free.
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NEW FEATURES :

HE decision of the organisers of
Radiolympia to cater for a wider
" diversity of tastes than hitherto is
now being put into effect, and according
to the latest reports the Show that opens
its doors next Wednesday promises to
have something for everyone—not exclud-
ing those whose main interest lies in the
technique of radio.

The man-in-the-street has not been
neglected. For him there will be a radio
theatre on even more ambitious lines than
previously at which he will see his
favourite ‘‘stars’ in the flesh, to say
nothing of a beauty competition. Turning
to less frivolous matters, the B.B.C. is
staging a demonstration to show, by means
of recordings, recent technical advances
in receiver design. Reproduction simu-
lating that by a receiver of a few years
ago will be followed immediately by the
same item as given by a modern set.
These demonstrations are to be given
hourly in the Olympia Cinema, and should
attract not only the technically minded,
but all who take an intelligent interest in
their sets.

Government departments have already
figured among the exhibitors, but this year
they are to be present on a more ambitious
scale. The Navy, Army, Air Force and
Post Office are to show by actual demon-
strations something of the part played by
wireless in their various activities.

for
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lympia

TECHNICAL CONVENTIONS

A series of technical conventions con-
stitute an entirely new venture on the part
of the organisers, and one that may well
grow into an important part of the annual
Show. According to present arrangements
there will be four separate meetings, each
day being devoted to a different subject.
The series will open with a discussion on
British technical progress, and some com-
parisons with America. It will not be sur-
prising if the main speakers, and also those
of the audience who take part in the sub-
sequent discussion, come to the conclusion
that not quite all the good things in radio
come from the other side of the Atlantic.

The convention programme as at present
arranged is as follows:—-

August 28th, 3.30 p.m.—British Tech-
nical Progress and some Comparisons with
America. Opened by Mr. M. G. Scroggie.

August 29th, 3.30 p.m.—Quality Repro-
duction, and what it means to-day.
Opened by Mr. P. G. A. H. Voigt (with
demonstrations).

August 3oth, 6.0 p.m.—Short-wave
Topics: Tuning Systems and Methods of
Band-spreading; Short-wave . Frequency
Changers. 5 * :

August 31st, 6.0 p.m.—Television.

Admission to Olympia will entitle those
interested to free admission to the Conven-'
tion Hall inside the building.

Another new exhibit is a Model Factory,'
where various processes in the production
and testing of a receiver in course of manu-;
facture will be demonstrated.

Television

Sound 41.5 Mc/s Vision 45 Mc/s

An hour’s special film transmission in-
tended for demonstration purposes will be
given from 11 a.m. to 12 noon each week-
day except Wednesday. The National or
Regional programme will be relayed on

41.5 Mc/s from approximately 7.45 to
9 p.m. daily.

THURSDAY, AUGUST 17th.
3, Gaumont-British News. 3.10, “ Rule

Britannia,” ballads of Britain and the Seven
Scas. 3.55, Cartoon TFilm.

9, “ A Bedfast Prophet,” a comedy adapted
for television, from ** A Rogue in a Bed,” by
Ronald Flwy Mitchell. 9.25, British Movieto-
news. 9.35, Moiseiwitsch, pianoforte. 9.45,
“X = 0. A poetic play by John Drinkwater.
10.15-10.35, Film. “ Net Result.”

FRIDAY, AUGUST 18th,

3, Western Cabaret with Big Bill Campbell.
3.45, British Movietonews. 3.55, Cartoon Film.

9, Cabaret, with Nosmo King and Hubert.
9,30, Gaumont-British News. 9.40, American
Painting. A description of representative
American paintings by Geoffrey Grigson. 9.55,
Film. 10.5, Charles Heslop in “* Percy Ponsonby
Catches the g¢.15.” 10.15-10.25, Florence
Hooton, ’cello.

SATURDAY, AUGUST 1gth.
2.30, Final Test Match between England and

~ the West Indies, tglevised from Kennington

Oval. ‘3.30, Vanity Fair. 3.45, Cartoon Film.
3.50-4.30, Test Match continued.

5.30-6.30, Test Match continued.

Programmes

9, British Movietonews. 9.10-10.40, “ The
Ringer,” by Edgar Wallace. Cast includes
Henry Oscar and Judy Kelly.

SUNDAY, AUGUST zoth.
9.5-10.30, “ The Rising Sun,” a play by
Herman Heijermans. Cast includes Harcourt
Williams and Josephine Wilson.

MONDAY, AUGUST 21st.

2.30, Test Match O.B. 3.30, ““ Three in a Bar,”
by Peter Franklin,  3.50-4.30, Test Match
continued.

5.30-6.30, Test Match continued.

¢.5, British Movietonews. 9.15, Starlight,
Rawicz and Landauer. 9.30-10.30, Western
Film, “ Galloping Dynamite.”

TUESDAY, AUGUST 22nd.

2.30, Test Match O.B. 3.32, Alfredo and his
Gypsy Orchestra. 3.50-4.30, Test Match
continued.

5.30-6.30, Test Match continued.

9, Gaumont-British News. 9.10-10.30, “ The
Pelican,” a play by F. Tennyson Jesse and
H. M. Harwood. Cast includes Athole Stewart
and Mabel Terry-Lewis.

WEDNESDAY, AUGUST =z3rd.
11-12, “ Come and be Televised,” O.B. from
Radiolympia.

3, Fashions and Bobby Howes Band, O.B: from
Radiolympia. 3.30, Gaumont-British News.
3.40, Horace Goldin, illusionist, introducing
“ Sawing through a Woman.”

9, Paul Robeson. 9.10, British Movietonews.
9.2¢, Mixed programme including Markova.

9,30, Naunton Wayne, comedian. 9.40,
Cartoon Film. 9.45-10.15, A Bee, *“ Word
and Line.” )
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Baird Experimental System Described

By NORMAN W. MAYBANK

% N July 27th a very great advance
in television technique was
demonstrated by Mr. J. L. Baird
at his laboratories in Sydenham.
Here for the first time was shown tele-
vision in natural colo