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VALVE VOLTMETERS
ALL

OF

TYPES.

Miniature Valve Voltmeter Type 105X
A simple, inexpensive, accurate Valve Voltmeter, completely self-contained, operating from

fitted within its

a

3-vo.t torch battery

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

SPECIFICATION

INPUT IMPEDANCE

VOLTAGE RANGES
Three Ranges

:

megohm.
100v. Range,
5v. Range, 50,000 ohms.

0/5v, 0/25v and 0/100v.

FREQUENCY RANGE
20 cycles/p.s.

to

10

±

3%.

25v. and 100v. Range

PRICE-

±

25v. Range,

megohm.

INPUT CAPACITANCE. 15 µµF.
DIMENSIONS. 7r" x`5¿" x 4f."
NETT WEIGHT. 4 lbs. 12 oz
FINISH. Grey Enamel.

megacycles/p.s.

ACCURACY
5v. Range

:

2%.

£12-2-O.

Acorn Triode H.F. Valve Voltmeter
Type 106X
An instrument for precision measurement of low voltages at very
high frequencies.
The Acorn Valve Voltmeter is of the Anode Bend type. The valve,
a G.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 3.5µµF. 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 megacycleslsec., thus the damping imposed by use of a valve of this type is
very small compared with the conventional type of valve, the impedance of which may go down as low as 10,000 ohms at 50
megacycleslsec.

SPECIFICATION

:

VOLTAGE RANGES. Three ranges 0 -Iv, 0-3v, and 0-I5v.
FREQUENCY RANGE. 20 cycles/sec. to 50 megacycleslsec.
ACCURACY. ±2% of full scale deflection on each range. Calibration to ± I% at 800 p.p.s.
Approx. 700,000 ohms at 50 megaINPUT IMPEDANCE.
:

cycleslsec., due only

to valve losses.
Approx. 3.5 µµE. with head

INPUT CAPACITANCE.
without head.
POWER SUPPLY.

4v.

;

3.0 µµF.

la. Accumulator connected externally.
(Supplied with contact.)
7" overall, excluding valve head and tube

90v. H.T. Battery housed in case.

DIMENSIONS. 14" x 7" x
NETT WEIGHT. 18 lbs. including H.T. Battery.
FINISH. Grey Enamel

PRICE

We shall be pleased to send full details of these instruments and other
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.
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EDITORIAL COMMENT

HUGH S. POCOCK.

Telephone Waterloo 3333 (5o lines).
Telegrams " Ethaworld, Sedist, London."

fireless World,

VERYONE knows that weather
is a strictly localised affair,
FA and that, as often as not, the
area affected by a given set of
conditions is extremely limited. The
propagation of wireless signals, on the
other hand, is a matter of comparatively 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 thunderstorms, 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 orless similar weather
conditions exist. A study of the relationships 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 conditions for long-range 5 -metre transmission and the existence of a " negative temperature gradient " in the
upper atmosphere. In other words,
successful transmission by means of the
" extended ground wave " may be expected 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 meteorological conditions likely to give rise to
this abnormal temperature effect.
Usually matters of propagation are
considered to be of most purely academic interest, at any rate in the early

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 reception-at ranges beyond those normally expected.

Curbing Interference
Establishing a Principle
ANOTHER session of Parliament
is closing without any sign of
the anti-interference legislation
that is so urgently needed. Installation of radiating appliances is meanwhile proceeding unchecked, and, unless
something is done quickly it will -become quite impossible to ensure interference -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 quantitative
basis, the nature and amount of
permissible interference from various
sources. The Wireless World has repeatedly urged the need for a stop -gap
Bill to establish the general principle
that, to borrow an expression from an
article in this issue, those who knowingly cause interference " place themselves outside the community of the
nation." The article from which we
have quoted describes anti-interference
we do not
methods in Germany
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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Distortionless Detection
NEGATIVE FEED - BACK AND

THE DIODE

By J. E. VARRELL

ONE of the greatest difficulties in
the design of high-quality apparatus is the detector circuit.
T is well known that distortion occurs
The difficulties are well known.
I
in the diode detector because the
The detector should be linear and, since
AC value of the load resistance is
all known rectifiers act as square law delower than the DC value. In this
tectors on low input amplitudes, "a fairly
article a method of obtaining equality
high input is desirable. An RMS value
of the values, and so removing the dis
of some 4 volts is about the best comtortion, by the application of negative
promise between low output from the RF.
amplifier and high input to the detector.
feed-back is described.
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 reproduction is imthe signal strength. This is the case with possible. The AVC
the grid detector, and although, given the voltage may . be
correct signal strength, the correct bias;. obtained from a
can be obtained, the large signal required separate diode, and
for linear detection may overload the the IF transformer
stage on a fully modulated signal. This primary, in which
circuit, therefore, although capable of case the distortion
giving good results on the correct input is greatly reduced,
signal, is a compromise between high level but not eliminated.
detection and low input voltage to the
Various methods
have been introtriode.
If a separate diode, with a blocking duced to reduce
or eliminate distorcondenser` CI, and resistance RI (Fig. I)
are introduced, the above disadvantages
Fig. 2.-Here direct
are avoided. However, non-linear discoupling to the AF
tortion is now caused by the low AC load
stage is shown, the
(RI and R2 in parallel). At all modulaDC component of the
detector output being
tion depths above the ratio of AC -to -DC
compensated by feedloads, harmonic distortion is produced.
back.
For a detector load of 0.25 megohm, and
a value for RI of 2 megohms, this means tion. AVC distortion can be eliminated
distortion on all carriers with greater than by isolating the AVC circuit entirely.'
This, however, entails an additional
89 per cent. modulation. This is a tolerable performance, but the distortion does valve or valves, and frequently an additional HT supply.
The effect of the
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
-

tector.3 This has the additional advantage
of a very high or even negative input resistance, 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 frequently used with an RF amplifier for

"

be made or

a

complex circuit
evolved to give bias
proportion to signal
strength. The distortion caused by
Fig.

1.-Thin

dia-

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, C2 is introduced in shunt
with the diode load, the value of R3 may
be as low as 0.5 MSZ, in which case good
.

the shunt circuit CI RI may be eliminated
by using the negative feed-back de .?

The Wireless World, June izth, 1936.
The Wireless World, March 9th, 1939.

local-station reception, and in the USW
receiver for television sound, both of which
are usually fitted with reaction. The disadvantage 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 amplificatioh. 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
8
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through the valve gives a
potential across the cathode resistance.
The operating point of the valve on its
characteristic will be a .point of equilibrium 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
Thus a decreasing grid
(see Fig. 2).
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 are for a
medium impedance triode of mutual conductance 3.5 mA / V, and anode AC resistance II,5oof2, using an HT source of
35o 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 io volts in the value of DC
component of the rectified output only
moves the grid operating point approximately 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 negligible. If no reaction is required a potentiometer may be used as the diode load
If reaction
to form a volume control.
is desired an RF choke and condenser in
the valve anode circuit can be provided.
flowing

when AVC is taken from the same diode
äs 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

stage. It also alters the potential across
R5; 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 component of the cathode voltage is obtained,
and the apparent value of R4 will be increased. If R4 and R5 are very- much
greater than R2, and the value of R2 and
R3 in parallel (

2'R3) be called RE, the

\R2 + R3/
effective values of R4 and R5 are increased by a factor approximatelyequal to
-

I.

Rx:gm

I

I+Rx.g,n+
where Ra and

g.

RI+RI(

-

-

Rä
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
át a value of R3 + R4. The practical circuit is given in Fig. 5. If the values given
to the resistances are RI =30,00012, R2=,
5,000(2, R3=í0,0o012, R4=200,00012,
R5 = o.5 Mft the value Of Rx is
3,33312; and a valve of gm=3 mA/V,
and Re, ='0,00012 is used. For the purpose of calculating AC resistance, R4 and
R5 may be considered in parallel, i.e.,
E43,00012 The AC value of the diode
.

-

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
nullified is by making the normal AC
load to the diode
equal to or -greater
than its DC -load-.
A choke is 'the
most obvious solution, 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
impedance
choke

-

+HT

-

Equalising the Diode Loads

-

When the detector output is too large the
load can be tapped, since a volume control 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 this circuit are
limited, but it will be found useful in
-

W

o

°o

0

a F
OJ

o9
f
2

0

1

loads is lower
AF stage gain.

DC

2
3

á

-4

-8

-12

-16

-20

DC COMPONENT OF RECTIFIED CARRIER

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

of Fig. 2.

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

5.-A practical
distortionless diode
detector is shown
here. The price that
-must be paid for the
equality of AC and
Fig.

must be about 0.5 M12 at.5o c / 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 CI,
and leak R5. The alternating current
component through R2 thus caused produces a voltage across R2 in phase with
This reduces the grid-to -cathode
E.
voltage, and thus the amplification of the
-

-

load, calculated from the formula given,
will be tg times this value, that is,
473,00012. The DC load is 2Io;o0012,
and in spite of the parallel -path of CI and
R5, 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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The lowest permissible value of R6 to
general distortion is that value required to
make the, AC load equal to 2io,000S2.
This value is 378,000tì, and hence the
AVC circuit should be designed to provide
a load on the detector circuit of not Iess
than 378,000f2. Since there is no disadvan-

positive potential instead of to earth. This
positive potential, obtained from any convenient cathode circuit and suitably de
coupled, should ;be in magnitude equal to
the delay required. The diode D2 then
shunts the condenser C3 and maintains the
AVC line at earth potential until the detector DC output exceeds the delay. This

addressed envelope should be sent to Col.
H. Ashley Scarlett, D.S.O., 6o, Pattison
Road, Hampstead, London, N°.W.2.

+HT

No.

31.-Tone Control Causes
Distortion

An extract from Henry Farrad's correspondence, published to give readers an
ópportunity of testing their own powers of
deduction
roo, 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 principle of tone correction, compensating for
the selectvity of the receiver by raising the
amplification of, the upper frequencies. 'Fortunately, 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 0.25 -henry coil and 2,50o

:-

;

Fig.

of obtaining delayed AVC.
D2 is used.

6.-This diagram illustrates the method

in an AC load a little higher in value
than the. DC load, values of 0.5 M9 for
R6 and o.r µF for C3 are suggested.
Under these conditions the circuit will
provide distortionless detection on carriers
up to nearly roo per cent. modulation.
The small unavoidable distortion on roo
per cent. modulation which remains is due
to the reservoir condenser C4, and the
curve at the bottom end of the
This latter disdiode characteristic.
tortion is largely reduced if the AC load
is greater than the DC (as in the example
worked out), because the effect is equivalent 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

tage

Rig,n

I+Rx.gi+

RI + RK
Ra

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 AF stage. This is no disadvantage since the cathode feed-back
prevents the stage from overloading on
the largest fully modulated carrier likely
to be received in practice.
If delayed AVC is required, 'the circuit
should be modified to that in Fig. 6. The
diode circuit is returned to a point of

An additional diode

circuit causes distortion until the diode D2
becomes non -conducting due to the bias
produced on the detector diode.4 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.
H

The Wireless World, May 13th, 1939.

Index and Binding 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.r., price 4d., post free, or with
binding case price 3s. rd., post free.

FIVE -METRE

COMPETITION

HIS annual event, organised by the
Golders Green and Hendon Radio
Scientific Society, will be held on September 17th next, not September loth, as previously notified.
Eight positions in the country about Watford, Berkhamsted and St. Albans will be
selected, and each receiving group visits
them in rotation. The transmitter, operating under the call sign G5CI)P, 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

How Mark Linger arranged his tone -control
circuit.

ohms (including the resistance of the coil)
for the grid Ieak, at the same time increasing
the capacity of the coupling condenser.
The valve in the tone -control stage is a
6.15. At low frequencies the impedance of
the 0.25 -henry coil is.. negligible, so the
coupling is practically the resistance only;
but at 8,000 cycles it is about 12,50o 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 pogr indeed if
the volume is turned up.
I have checked the components, connections and the currents and voltages ; and
everything seems O.K. Can you help me to
trace the cause of the distortion?
Yours sincerely,
Mark Linger.
Can you? Henry Farrad's solution is on
page 104.
.
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T-otalitariáñ Suppression
ANTI -INTERFERENCE
METHODS IN GERMANY
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

IN

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 government policy may be announced any
moment by a speech in the broadcasting
programmes, and _will have immediate
For that reason the German
effect.
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 programme, and at least one Regional transmission. Apparatus which interferes with

By

IN

Germany, those who knowingly
cause interference with broadcast
reception are considered to place themselves "outside the .community of the
nation." This article describes - the
working of the anti -interference service conducted by
the German Post

Our Berlin Correspondent

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

Office.

this, provided the
listener's set is in
order and is connected to a reasonably good "aerial
and earth, must be
suppressed.
The process employed is simple.
T h e complaining
listener rings up
the Post Office and
asks for the radio
department.
He
One of the German Post Office anti -interference cars, of which 25o
can also write a
are at work daily in various parts of the 'country.
letter or a postcard.
A few days dater the Post Office will send
vice. The Post Office then passes him on
a man in uniform to investigate on the
to a radio dealer, who does the job of supspot. This expert first gives the receiver pressing the appliance.
a thorough examination and then investiElectricity supply companies, railways
gates the aerial, earth and mains connec- and large factories frequently cause intertion. If all seems in order he next en- ference with reception in certain districts.
quires about the nature of the interference Here again the 'Post Office's anti -interferheard, and then attempts to trace it. He ence department is a great help. It enerwill even come getically organises the immediate suppresback,.a second day sion of the trouble. Should this prove diffiwith special search- cult from a technical point of view, the
ing apparatus at Post Office Research Institute is called in
the reported time for consultation. Once the appropriate
of occurrence of the methods have been decided upon, a
interference which specialist firm completes the job. The Post
has been observed Office consultation service is freeof charge.
by the listener.
In the event of failGrowth of the Service
ure to trace the
Before this service was taken over by
source of interferences, householders the Post Office the amateur radio clubs
in the vicinity of. and the broadcasting companies used to
the complainants' operate a similar service. But with the
residence are circu- growing number of listeners in out-of-thelated with leaflets way places it was found that the investiexplaining
t h e gators spent too much of their time in
nature of m a n- travelling. The Post Office, on the other
made interference. hand, already had a complete, nation-wide
This leaflet also `network covering the whole country, and
contains a list of on October ist, 1932, it took over the task.
possible sources of In the first five years of operation the
interference which total number of complaints received nummight be in use in bered i,i6o,000. All of these were dealt
an ordinary house- with, and 7oo,000 sources of interference
hold
hair-dryers, were eliminated.
During the last quarter of 1937 the Post
thermostatic- Office
investigated 66,17o complaints, and
ally controlled electhe anti -interference department's records
A Post Office, engineer
show that these were due to the causes
investigating the radiagiven in the table overleaf.
tion of interference
For purposes of interference suppresfrom a Berlin dentist's
sion Germany is sub -divided into 1,000
apparatus.
'

:
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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.

time this will, no doubt, become law. The
co-operation of the electrical manufacturers 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 reception.

My own practical experience of listening 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
interference.

Five -metre DX
Good Results with Portable Equipment
()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, submits a list of 41 stations heard and worked
on 56 Mc/s from June 14th to July 11th.

Hair dryers, widely used in Germany, were

responsible for much interference until most
of the larger manufacturers began to fit
suppressors.

Included in this list are three Italian
stations, IrFA (heard on two occasions),
IrSS and I/BE, 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

Per cent.
Small electric motors for domestic
and small.scale industrial purposes
Atmospherics and untraced causes
Electric supply companies' lines and

apparatus
Electric railways ...
Electrical massage apparatus
Improper use of reaction by neighbours
Medical apparatus
Official institutions

32
29
15

11.5
4
3

2
2
1.5

I 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 sonic future

"

miles.
Given a favourable situation it seems that
surprisingly good results can lie obtained
with a low -power transmitter and a well -

designed aerial system.
In contrast to this is the unfortunate location 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 commercial stations IBE, IRJ and IRX were
received at great strength, no. amateur
stations could be .heard on the five -metre
band. Despite this, G5MP later received a
card from an Italian amateur reporting reception of his signals at strength S9. Two
other stations, G6DH and G5MQ, were
apparently also heard on this occasion by
the same Italian amateur. Apparently hills
immediately north of G5MP preclude hearing 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
Italian stations on June 25th last. Italian
signals have, however, been heard and
stations contacted at times as late as 8 to 9
p.m. G.M.T.
Incidentally, G6YL is only 38 miles from
the Scottish Border and informs us that the
distance to IiIRA is about Lobo miles.
Since Italian amateurs are not listed in any
call book we could only give the minimum
possible distance in these notes in The Wireless World of July 20th last.
Another long-distance Continental station
heard in this country on five metres recently
is CS3VA, in Lisbon, reception being reported via G6YL by both G5AX and
G5CM at /,./7o and 980 miles respectively.
No time is stated, but the date was July

During the past few years it has been
possible to reduce the interference by high frequency medical apparatus quite considerably. 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 refrain 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 1?ost Office, and
already a number of household apparatus
such as have already been mentioned in
this article are supplied to the public complete with interference suppressors without extra charge. 'In other cases an extra
charge of 5 per cent. is made for " suppressed " apparatus.
Faulty receivers

different stations, of which five were portables. 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 consisting of a director, radiator and reflector,
G2QY operated a portable station from near
Elstree during the 56 -Mc /s Field Day, and
with ro watts input contacted G5TX, in the
Isle of Wight, at 83 miles. This station was
heard also by G6CW, in Nottingham, at roo

i9th.

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).

CS3VA was again heard on July 24th,
calling G6YI,, at which station the tone 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 excepG2MC.
tional strength.
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By M. G. SCßOGGIE, B.Sc., A.1Vt.I.E.E.

Danger High Voltage
WHAT LIES BEHIND THIS WARNING
THE exact number of television
receivers in use in this country
is not known, but 20,000 is perhaps not an excessive estimate.
One does not have to be wildly optimistic
to foresee roo,000 in the next year or two,
and the number may ultimately be much
greater still. The volage required in
present-day televisors is 4,000 to 6,000,
but already some are being run at 25,00o.
Although the general public need not
know anything about this, those who design and handle television receivers and
their components, those who test and service them, and those who make them at

THANKS

to increasing interest in
television, and, to a lesser extent,

L
in amateur

transmission, a greater
nùmber of readers than hitherto must
sooner or later become acquainted with
higher voltages than those existing in
normal receiving apparatus. Now high
voltage is not merely " the same as
before, only more so," and so arrangements havé been made to publish a short
series of articles dealing with the various
phenomena and effects particularly
associated with it.

non -engineering readers, is the number of
times the working stress has to be .multiplied in order to cause breakdown. For
example, it may be found that zo,000
volts is necessary to break down a certain
type of condenser. If it is actually used
for io,000 volts, that is to say, with a
factor of safety of i, 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 io,000 volts may be subject to occasional momentary higher peaks, and that
unfavourable climatic conditions may
,

Y

Fig. 3.

Fig. 2.

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 systems. The half -wave circuit, Fig. 3, is preferable to Fig. 2, which brings the maximum potential inside the
transformer. In the voltage doubler circuit, the transformer voltage is still further reduced.

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 towards 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 sohietimes comes within this description.
It- may be said that this tendency involves only a change- in degree, not in
kind ; just the same thing as before, only
But -that argument may be
more so.
difficult to sustain when ,a person who
used to get mere shocks on 500 volts is
Moreover, there ale
killed by 5,000.
some effects produced by thousands of
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 American
amateur recently was due simply to a
failure of the insulation between two

occur, it is prudent to use a condenser requiring 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 type of power unit
the receiver.
used in most sound receivers is connected
as in Fig. r, and gives an output of 25o
volts DC. But zoo volts may be dropped
in the smoothing choke (loud speaker
field), making 35o across the reservoir
condenser, with ripple peak values going
up to perhaps 450. This requires 35o
volts RMS, and in this full -wave circuit
there is a winding each side of the centre
tap-, making 7oo RMS between X and ,
or practically z,000 volts peak. For
cathode-ray tube power this circuit is
avoided, and because of the small current
to be supplied a simple half-wave circuit
with resistance smoothing is adequate
(Fig. 2). The voltage across PQ is, say,
6,000 DC, but as the point R is alternat6,000,
ing between about + 6,000 and
the voltage between PR alternates between
nearly zeroand 12,00o. To keep such an
-

-

-

Fig". 4.

windings of a transformer. The question
is, what is ample without being extravagant?
Factor of safety, for the information of
-

-

-
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uncomfortable voltage out of the transformer 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 whatever scheme is used, the peak voltage
across the rectifier during the non-conducting half-cycle is approximately
double the peak voltage of the transformer
winding feeding it, and therefore 2.8
times the RNIS voltage of that winding.

Electrical Stresses
What exactly is a breakdown due to
The minute details of what
happens in this event still give scientists
material for research and discussion ; but
in general respects the mechanical analogy of applying a stress-tension or compression-to a piece of material till it
breaks is quite a fair one. Of course, no
engineer loads his, structures close to the
breaking point. But however small the
stress lb. weight of volts as the case may
be there is a certain amount of strain,
which as an engineering term has a different 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 conducting objects a positive charge is moved
on to one and an equal negative
charge on the other. The greater the
voltage?

some cases and quite large in others. The
amount of charge due to any given voltage is a measure of the capacity: Every
object even a speck of dust in spacehas 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 condenser. The capacity of a condenser depends 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 displacement than air, other things being
equal. The number of times greater is
called the dielectric constant.' It is interesting to compare electrical and mechanical stress and ,strain ; voltage corresponds to force or weight, which may be
steady or vibratory (direct or alternating) ; charge (measured in coulombsampere-seconds) to stretch ; current to
rate of stretch due to applied load ; resistance to friction;; capacity to "stretchability.
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 linesthat 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
to represent the resulting electrical
strain by 10 lines. Applying only 5 volts

Diagrams explaining

the meaning of

electrical

stress

field intensity.

or
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(c)

Fig. 5

to the same plate (b) there are, of course,
five lines. If a second similar plate is

Fig. 6

voltage, the greater the charge ; and normally these two are proportional to one
another, just as is expressed in the mechanical 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 electricity 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 voltage may be too small to be measured in

connected the area is doubled and the
total number of lines brought up to ro,
but, of course, the number of lines per
sq. cm. is as before. Restoring the voltage to io, 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, however, 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 lb. that
must be taken into consideration in deciding what is safe, but the intensity in lb.
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.
:

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 maximum-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 ;

1
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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 wiring 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 cm. is a 'field of
10,000 V / cm. between infinite parallel
plates, but between a point and a plate it
may be zoo,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 to
about 30,000 volts per cm. If there is a
difference of potential of 7,50o volts between two parts in a television receiver,
it might be supposed that 0.5 cm. spacing
would be allowing a factor of safety of
2, the intensity being only .15,00o volts
per cm. But as we have seen, the local
intensity might easily be above the breakdown limit.

Why Insulators Fail
We have not yet considered what :electrical breakdown actually is Air is normally 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 increased, these ions are attracted or repelled 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 ionised-and therefore conducting-path is
.
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solid insulation, breaking it down. Composite insulation is therefore liable to be
weak. An exception is the use of high
di -electric constant material as the innermost layer round a thin high -voltage
cable, to lessen the local electrical intensity. 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,
z mfd. each. Even so, the risk is somewhat. 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.

Danger-High Voltage !
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 intermediate stage in which th.e air is not
absolutely broken down but there is a considerable discharge, accompanied by a
bluish glow, a rustling noise, and a smell
of ozone. This is called corona (or brush
discharge), and apart from the loss 'f
power is a dangerous condition because it
is liable to be the forerunner of a flashover. The ozone also provokes deterioration 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.
It 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
mm. and less-are abnorSmall gaps
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 voltages pass currents
through very long
spaces.
-

Cumulative Deterioration
In air, it matters little whether the electrical stress is steady, low frequency, or
high frequency, if the peak voltage is the
saine. The only exception is with;. momentary surges ; if the peak is over within 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 lias
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 volts 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 cumulative deterioration ; and the reason an
alternating voltage is so much worse is
that the charge continually flowing in and
'

-1
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shown in' Fig.. 8 should be multiplied
Particularly
several times for safety.
avoid such things as loose strands of flex
'

projecting around terminals.
Sometimes a space is filled partly with
air and partly with some insulating material 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 me
spaceoccupied by it, throwing the main
burden on the air, which may then break,
down and transfer the entire stress to the
,

-

(PEAK)

out constitutes an alternating current
which tends to heat the condenser, reducing its defensive powers. If the electrodes are not very firmly clamped, they
vibrate mechanically due to the alternating electrical attraction ; and in time that
also tends to cause weakness. The effect
of a sudden surge, due perhaps to switching, is then likely to finish it off. An
example occurs to mind in which o.i mfd.
buffer condensers were connected across'
XZ and YZ in Fig. z, the transformer
voltage being only 250 -u -25a. Although
these condensers all stood " flash ", tess

at 2,000- volts and therefore appeared to
be as safe as could be desired, large
numbers broke down in service on this
pulsating
voltage
continuously
of
about 6òo 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 resistance 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 possible explanations. The voltage produced' by a
small spark coil may be capable of sparking across half an inch in air so that
according to Fig. 8 it is at least 15,00o.
But it is capable of giving no more than a
smart shock if the terminals are touched
by the hands, whereas with the same voltage 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 impedance of the small coil is so large that,
when the comparatively low resistance cif
the human body is connected, the voltage
actually across the latter, and hence the
current, drops to a harmless level. Similarly 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 quantity of electricity ';is necessary to inflict
death or any other injury. Quantity is
current multiplied by. time.
A current'
that would infallibly be fatal if prolonged
can be tolerated if it is sufficiently brief.
It would be safe to discharge through oneself a o.or mfd. condenser charged to
20,000 volts, whereas io rnfds. charged
to ro,000 volts certainly would not. As
" Free Grid " has complained, the stroking of cats sometimes generates voltages
high enough to produce visible sparks
without punishing the stroker ; the capacity is too small.
Reservoir condensers charged to several
thousands of volts are likely to be dangerous, even long after the power has
been switched off ; so before working on
the apparatus one
discharge them.
The method of doing so by short-circuiting 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 momentary 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 resistance of about io,000 ohms bridging
wire prongs held at the end of an insulating rod is a safe method. An interesting
comparison is lightning flash, which can
pass such an enormous current as roo,000
amps at many millions of volts, with
disastrous effects ; yet the same charge
could be dissipated with no fuss or noise,
at the very non-celestial rate of a few milliamps, if spread owl; a few minutes.
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New Apparatus Reviewed
the moving parts is 85 milligrams, or about
MILLER TYPE I00 -LR PICK-UP
THIS component is a very fine example of one -quarter the weight of a steel needle.
A very light pressure is required to keep
the instrument maker's art,, and its
the stylus in contact with the groove wall,
design and performance are more than equal
to the advances of, present-day recording and the pick-up is, therefore, well suited for
technique. It is produced by the. Lansing playing back from acetate discs, or even wax
masters. The tone arm which is designed
Manufacturing Co., Los Angeles, California,
and is obtainable' in this country through for tangential tracking has double pivots,
British Acoustic Films, Ltd., Woodger and is fitted with a micrometer weight
adjustment with a range of 6 to 3o grams.
Road, Shepherd's Bush, London, W.12.
The output impedance is 5o ohms; and
The price including royalties is £42.
The principle of operation
is similar to that of the
d'Arsonval moving coil galvanometer, and since the
transverse magnetic field 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 0.002
inch. It is set in the apex of
The tone arm of the Miller pick-up is balanced and adjustable
a duralumin conical shell,
for needle pressures between 6 and 3o grams.
turned from the solid.
The -suspension consists of a metal ribbon
the EMF developed on an average record is
under a tension of 7 kilograms exerted by a of the order of o.or volt RMS. It will be
seen from the curve taken in our laboratory, that the frequency response is a close
approximation to the characteristic supplied
by the makers of the test record. Correction 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
.

Underside of Miller 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

`®

ONE INCH

®

United Insulators' Bijou type ceramic trimmer.

on the surface. The length of the body is,
however, less than lin.

wo -:d
I

GHT....

o

o
FREQUENCY

Output characteristic of the Miller ioo-LR pick-up. The dotted curve represents the maker's
calibration of the test record. Zero db corresponds to r volt R.M.S.

The Bijou trimmers are available in single
or double types with " Calit " stators and
" Tempa S or Conda F " rotors. The
former are made with capacity ranges of 1.5
to 5.5 and 2.0 to 8.o micro-mfd., and the
latter in three ranges of 3 to zo, 6 to 36 and
15 to 45 micro-mfd.
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AC outputs up to
watts are described in a leaflet ob-

tainable from Charles F. Ward, 46, Farringdon
Street, London, E.C.4. These machines can be
supplied with built-in all -wave filtering and also
with an extended shaft for operation as selfexcited alternators.

0 0 0

The works of Electrical Sound and Television
Patents, Ltd. (Sinclair Speakers), Prilteney Terrace, 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., A.M.I.E.E.,
A.M.I.Mech.E.
Pp. 53o+xiii. Published by Sir Isaac
Pitman and Sons, Ltd., London.
Price 42s.
THIS book is a translation of the earlier
" Die Kathodenstrahlröhre and 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 Cathode-ray
Tube," " Accessories," " The Cathode-ray
Tube and Auxiliary Equipment for Making
Measurements," and " The Cathode-ray
Tube as an Operating Unit." Each 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 accessories 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 satisfactory, for it is the one part of the book
that has not been rewritten " since the
author has discussed this subject in considerable 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
illustrated.
W. T. C.
-
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Five -metre Signals_ and the

Weather

EFFECT OF UPPER AIR TEMPERATURE ON U -11=F PROPAGATION
drops off at à fairly steady rate with increasing height. Fig. I gives the general
form of the upper air temperature chart
(a) for normal days producing poor conditions 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
produced. This shows the difference be-

By D. W. HEIGHTiVIAN (G6DH)

AFTER discussing the conditions
the exact connection was
rather obscure, it has been apparent to experimenters on 56
THOUGH
Mc/s that there must be some
relation between weather conditions and
the propagation of these frequencies, at
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 receivable 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 pronounced skip and comparative steadiness
rules out the possibility of bending in
layers ionised by the sun's radiation. We,
therefore, conclude that under certain conditions the signals are refracted in the
lower atmosphere in a manner similar to
light waves.
It 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 6o Mc / s
at distances betwen 50o and s,000 miles.
Quite probably, however, the lower atmosphere bending here described would contribute to the raising of the apparent Slayer limit by giving the stations an effectively increased height and allowing the
signals to just " skim " the ionised layer.
Prior to the following observations i t
had been noticed that best conditions resulted when there was a sudden drop in

under which ong-range transmission may be effected on 5 -metre
wavelengths, the author traces a direct
relationship between these conditions
and the temperature of the upper
atmosphere relative to that prevailing
on the ground.
;

weather

and 56 conditions.
For the first ten
days there was a
wind between east
and north, giving
warm sunny days
and cool to cold
evenings.
On the
loth to nth the
wind went round to
the south-west and
rain came. U -H -F
conditions were excellent for the first
ten days, particularly in the evenings, falling off on
the loth and becoming bad on the
Mc / s

,

iith..

Poor

con-

ditions
prevailed
until the 21st -22nd
s
when the
wind
z
again went round
to north-north-east.
On the 22nd radio
JUNE 1939
conditions were excellent,
gradually
falling off until the
Fig. 2.-The upper curve shows differences above and below ground
25th when they betemperature at heights of I,000-4,000ft. (Most observations taken at
Mildenhall.) Corresponding conditions on the 5-m. band are shown in
came poor again,
the lower curve. Abbreviations : VG, very good G, good F, fair
corresponding with
EGW, extended ground wave.
B, bad
the change of the
tween the upper air temperature (i,000
wind to westerly and southerly directions.
It became obvious to the writer that to 4,000ft.) and ground temperature commore detailed information on weather con- pared with observed conditions for the
ditions was necessary before any definite whole month. Inspection of this chart
conclusions could be drawn. Copies, for. leaves little doubt as to the' direct relation
the month of June, of the very compre- between -air temperature and U -H -F conhensive reports issued daily by the Air ditions, especially if it is remembered that
the weather report figures are for 6 hours
Ministry were therefore obtained.
From the " Upper Air Section " of these GMT, while most of the radio observareports, which have charts showing air tions were made at around 22_ hours the
temperature from ground up to 24,000 previous night. There is, unfortunately, a
feet or so, one thing immediately became lack of consistent activity on the part of
apparent, i.e., that on any day extended 56 -Mc / s experimental stations which
ground -wave signals- had been observed makes -.the -determining of conditions rather
there was an inverse temperature gradient difficult.
Unfortunately the writer possesses very
somewhere between ground level and 3,000.
little knowledge of meteorology, having
to 4,000ft. That is to say, whenever
the air temperature between i,000 and been in the past ratherinclined to treat
4,000ft. exceeded ground temperature it as a subject to be ignored as far as radio
conditions for U -H -F propagation were conditions were concerned. In view of this
good. More normally the air temperature fact it is not considered wise to discuss
-

;

:

;

;

.

r.-General form of upper air temperature curves for normal and " inverted " conFig.

ditions.

temperature, when the wind was in a
northerly to easterly direction and also
Poor conditions
during foggy weather.
prevailed during rain at mid -day, and
when the wind was warm from southerly
to westerly directions.
The month of June this year provided
comparative conditions in
excellent
.

-

-
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Five -metre Signals and the

Weathervery fully here the weather conditions required for temperature inversion. During
the last few weeks, however, quite a Iittle
has been learnt in this respect, and the
B.B.C. shipping and general weather reports 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 late
evening, during the night (particularly in
the summer) and also during early morning. 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 inversion at 6 hours, not one had this effect
at mid -day. What takes place is presumably 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 Ievel again becomes heated up. Obviously when the
warm south-westerly winds blow the cooling 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

tests on 112 and 224 Me/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 6L6 valve, when running normally
300 volts on the anode, takes a

1 with

grid bias of -12 volts (as can be ascertained
from The Wireless World Valve Data Supplement}, and it may therefore be assumed
that the peak signal voltage for full output
is nearly rz. The signal voltage given by

Voigt
BASS

AUGUST 3rd, 1939.
the previous stage is equal to the peak current 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 roo,000 ohms, the former must
be less than 3 millianìps (0.003 amp.),
Irrespective of distortion, the maximum
possible voltage available is therefore less
than 7.5, and without bottom.. bend distortion is much less still, and so is quite insufficient for the full volume,
The output can be raised and the distortion reduced by increasing resistance and
inductance in equal proportion but, by the
time it is enough, the increase in amplification at high frequencies is not maintained.
It is evident that a large amount of amplification is needed between the tone correction and output stages.
;

HC Corner Horn

CHAMBER FOR EXTENDING THE
FREQUENCY RESPONSE

JNTRODUCED originally to provide suitable 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 zoo c/s,
or perhaps a little lower.
To bridge the gap between the performance 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 horn 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

Most amateur work has been done at
night and hence experimental data is lacking for the early morning periods. Some
daily tests made by the writer with G2OD,
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 transmissions 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 propagation, 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 refraction on frequencies lower and higher than
the 56 Mc / s amateur band on which observations were chiefly made?
If the
signals are refracted in the manner of light easy to construct, and blue prints may be
waves we should expect higher frequency obtained, price 7s, 6d., by purchasers of
signals to be bent to a greater extent than moving coil units.
the 6o Mc /s ones. To obtain more data
On test, a very considerable improvement
in this respect it is hoped to make some in the bass response was observed, the cut-

LOW -

off having been lowered from roo to between
45 and 5o 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 performances.
The modified corner horn is supplied complete in birch ply for
15s., and the work

Voigt HC corner horn with the addition of a bass chamber for extending
the low -frequency response. The
radiation from the baclr of the diaphragm 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 of5.
The address of the makers is Voigt

Patents, Limited, The Courts, Silverdale,
London, S.E.z6.
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Four -Band Transmitter
TUNING ADJUSTMENTS AND OPERATION

(Concluded from page 68 of
the Júly 20th issue).

HE maximum RF power output from a transmitter is only
T1
obtained by correct adjustment of all circuits and accurate
matching of the final stage to the aerial. These operations are
explained in this article.

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

WHEN 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
The
in addition to the milliammeter.
lamp -loop serves as an indicator of RF
current in any of the tuning coils when
coupled sufficiently closely, and the
absorption-type frequency meter is essential when it is desired to determine to
which harmonic any particular circuit is
Ordinarily, however, all the
timed.
tuning adjustments can be made by observing 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 condensers 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 control 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 remembered that the circuits are already loaded.
by the capacity coupling, and the cur re nt 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 noutralising conCIRCUIT FREQUENCIES

Crystal Oscillator
Anode

Buffer/
Doubler
Anode

7

7

7

14

14

14

28

14

28

Output

Cathode
7

14
28
GG

7

Ali frequencies are in Me/s.

P.A.

Ande

.

28
56

denser is adjusted, unless a fully insulated
type of construction is used.
The KT8 anode circuit, - when not
loaded in any way, will show a very'substantial fall in anode current when it is
tuned to resonance, and it is important to
avoid running the valve more than
momentarily in such a manner that the
anode current has been depressed to
15 m.A or less, since in this condition the

preliminary tests should be carried out
with an artificial aerial. In this connection, the reader is referred to an
article on aerial coupling systems which
appeared in The Wireless World of March
9th, 1939.
The screen potentiometer Rio for the
buffer -doubler will be found to afford
süffcient control of the amount of power
in its anode circuit, and care should be
taken to avoid overdriving the KT8, particularly 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 6o mA, will serve as an indicator
of RF current through the crystal, but it
must not be regarded as a fuse.' Particularly 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 restricted in the case of a one -crystal four
band transmitter to wa 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 frequency limits, will find- that one crystal
Com?lete assembly of transmitter showing
frequency can be selected so as to meet the
RF chassis at the top, followed by the
requirements for the four bands.
modulator, power supply for RF chassis
For telegraphy operation, the moduand power supply for modulator.
lator power supply should be switched off
and the secondary of the modulation
screen current is greater than normal and
the consequent heating of the screen will transformer should be short-circuited by
give rise to screen emission. As soon as means of the switch Si. The keying
should give clear cut operation, free from
a load is put on the anode circuit, the
anode current rises, and the dangerous chirp, but if a chirp is found to be present, slight detuning of the buffer -doubler
condition no longer exists.
The adjustment of the aerial coupler anode circuit to one side of the resonance
or the other should overcome the trouble
will provide the current load in the
ordinary -way, although, of course, all without appreciably reducing the output..

í06
Four-Band Transmitter-

The keying circuit used here _'actually
keys the oscillator besides the buffer and
output stages. The transmitter is, therefor, quite silent while the key is up, and
no change -over switch is required. The
advantage which this affords by permitting " break-in " operation is very great,
particularly in these days of severe con -
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obtained have been completely satisfactory 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 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 concludes with a useful Appendix, in which are
included tables of wire and drill sizes, valve
characteristics, and underwriters' regulations. This data is, of course, all referring
to American practice.
W. T. C.
.

Television
Programmes
Sound 41.5

Under -chassis view of the modulator unit. 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 suitably
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
Sr must be opened, and the gain control
adjusted to give the desired depth of
modulation.
The adjustment of the potentiometer
R24 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 thermojunction type), or more crudely by estimating the increase in brilliancy of a lamp
coupled to the output circuit when full
modulation is applied. Of course, the
gain control R16 must not be altered while
this comparison is being made.
Full modulation is obtained when the
aerial current increases by about zo per
cent. while a pure tone of sinusoidal waveform is directed into the microphone. For
average speech, the increment of aerial
current is much smaller than 20 per cent.,
and care must be taken to avoid overmodulating at the momentary peaks which
normally occur in speech, for such incorrect adjustment causes very serious interference with adjacent frequency channels.
Although the transmitter has not been
used over a long period of time, the results

used in conjunction with suitable radiating systems for the four frequency-bands,
will be found to meet most amateur requirements in this country and may be
relied upon to give a lasting and satisfactory performance.
Principles and Practice of Radio Servicing,
by H. J. Hicks. Pp. 3o5 + x. Published by McGraw-Hill Publishing Co.,
Ltd., Aldwych House, London, W.C.z.
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
and Electricity ' ` and
of Magnetism
" Fundamentals of Radio." Save that the
material is not arranged alphabetically, the
treatment here is on the lines of an encyclopedia, 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 ìs 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 frequencies 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,
Cases in which
and a choke input filter.
these expensive remedies will effect any substantial improvement are rare, however, for
the important factor is the output impedance
at very low frequencies, but not at zero frequency. This is governed chiefly by the
In practice, the
chokes and condensers.
usual resistance-capacity decoupling circuits
are much cheaper and much more effective.

14ík/s

Vision 45 Mc/s

An hour's special film transmission intended for demonstration purposes will be
given from 11 a.m. to 12 noon each weekday. The National or Regional programme
will be relayed on 41.5 Mc/s from approximately 7.45 to 9 p.m. daily.
THURSDAY, AUGUST 3rd.
3, " Here's Looking at Them," a revue. 3.30,
Gaumont-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 eerie play by
W. Chetham-Strode.
9-10.30, Film, " Le Patriote."
:

SATURDAY, AUGUST 5th.
3, Nancy's Puppets. 3.10, Cartoon Film.
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-Keepjng. 9.35, Albert Sammons playing
Mozart's violin concerto in G. 10, " The Tram
Conductor," a monologue.
10.10, British
Movietonews. 10.20-10.30, Cartoons by Oscar
Berger.
SUNDAY, AUGUST 6th.
9.5, " Mr Jones Dines Out," one-act comedy by.
Stuart Ready. 9.35, Filmy " Zoo Babies."
9.45-10.20, Symposium on Swans.
MONDAY, AUGUST 7th.

3-4; O.B. from the White City

of the International Sports Meeting.
9, A Gershwin programme by Eric Wild and his
Band. 9.30-10.30, Western Film, " 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 Ballroom Steps. 9.20,
Gaumont-British News. 9.30, Artificial Eyesdemonstration of the construction of a glass eye.
9.45, Film. 10, Cartoon Nonsense by " Nel."
10.15, Cartoon Film. 10.25-10.35, Mark and
Michal Hambourg.

WEDNESDAY, AUGUST 9th.
3.5, Renée Houston and
Donald Stewart- in Cabaret. 3.35, British
Movietonews. 3.45, Pam Norris plays some
children's tunes. 3.50-4.10, Film on Bermuda.
9, Rule Britannia "-Ballads of Britain and
of the Seven Seas. 9.45, British Movietonews.
9.55-10.25, A. P. Herbert's play, " Plain

3, Cartoon Film.

Jane."
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NEWS
PAYING FOR TELEVISION
Sponsored Programmes ?
THE possibility of introducing

sponsored programmes into
the B.B.C. television service has
not been widely canvassed, probably 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
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 Television Advisory Committee has
borne this clause in mind in its
recent report to the PostmasterGeneral 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 programmes containing a brief
acknowledgment of a sponsor.
Whilst the B.B.C., by the terms
of its Charter, would not be permitted to accept payment for the
inclusion of such programmes,
the service would benefit in that
the sponsors would presumably
pay the artistes.

paragraph
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THE WORLD'S LISTENERS
Denmark Leads Europe

THE annual figures issued uy
the Union Internationale de
Radiodiffusion giving the increase in the number of listeners
in the world during the preceding year shows that nearly half
the world's receivers are in

use in Europe. The approximate 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 figures 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
The third and
per thousand.
fourth places being taken by
New Zealand and Sweden
respectively. Germany is tenth
on the list with 133 per
thousand.
The approximate total of listeners 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 ago as 1928, Mr. J. L.
disc similar to

Baird demonstrated small
flickering television pictures in
colour at the British Association
meeting at Glasgow and again
in February last year, he demonstrated a mechanical -scanning
system of coloured television to
an audience at the Dominion
Theatre, London.
Last week, at his laboratories
in Sydenham, he used his latest
apparatus which utilises a
tube
with
a
cathode-ray
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

that used in the
receiver.
A complete picture of 102 lines
is produced by triple interlacing with a frame frequency of
163

<>

CATERÍNG
FOR
ALL TASTES. This

year's

Radiolympia
poster, which is here
reproduced in miniature, 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 endeavouring to make people

F2NTVC&Y MINSTBEI.$
1WANT TO 8£ AN ACTOR
PICT LYRE PAGE
FASHION PARADES

V.tSILTY

Radiolympiaconscious.

AMATEURS IN WAR TIME
Government Statement

was expected, the Postmaster -General, in reply to
a question in the House of Commons; announced that it had
been decided, after consultation
with the Government Departments concerned, that it would
be essential in time of war to
close down the wireless transmitting sets used by experimenters. He added that he understood 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 receivers as well as transmitters
bad to be surrendered. This
procedure would not, of course,
AS

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 disseminating news and instructions.
WORLD MORSE CHAMPIONSHIP
75 w.p.m. I
TT is reported from- the U.S.A.

that, by " taking perfect
copy for a period of 15 minutes
at 75 words per minute," Mr.
T. R. McElroy has retained his
world championship for highspeed morse, and also sét up a
new record. The contest was
conducted under the auspices of
the Federal radio authorities.
Mr. McElroy acts as resident
American buyer in Boston for
the British firm of Webb's
Radio.

c/s.

THE " A " CODE

THE LISTENER AND HIS SET

HILST it is hardly likely
that readers of The Wireless World need demonstrations
to show them whether or not
they are getting the best from
their receivers, they will doubtless be interested in a forthcoming broadcast entitled " The
Ordinary Listener and his Set
to be give_ n by Mr. R. A. Watson
Watt.
During this talk, which will
be broadcast Nationally on
August i7th, recordings will be
used to illustrate the effect of
the maladjustment of a receiver
on its performance. Recordings
will also be employed to demonstrate the different methods of

overcoming electrical interference.

'THE

R.S.G.B. and A.R.R.L. Decision
Radio Society of Great 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 additions to or modifications of the
Q " Code.
existing

Britain has now concluded
a very thorough examination of
the " A " Code, with a view to
ascertaining whether this proxx

posed new 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 Relay
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-

Y

-

AIR RADIO

SERVICE

means of a reciprocal arrangement with foreign air
lines and ground stations, Imperial Airways has for some
years offered facilities to passengers on the Empire routes for
the receipt and despatch of radio
telegrams in the air. This service was extended from Tuesday, August 1st, to 'planes on
the Continental routes, with the

Wireless
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The arrangement will, of caurse,
be subject to the exigencies of
the radio service in regard to
navigation.

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

FROM ALL
QUARTERS

Greek. Radio Tax
OWNERS of

Expedition's Transmissions
THE

RATIONALISING THE GERMAN INDUSTRY
Limiting Receiver Types
of the order

FULL details

regulating the rationalisation of the German broadcast
industry were officially published on July 29th. Theca
regulations, issued by General
Fellgiebel, who was recently put
in charge of the enfire German
electrical communications industry, become law under the Four
Year's Plan for economic inde-

:

Interference Legislation

has already been reduced from
sixty-six to twenty-three and
instead of loo different loud
speaker, there are now fourteen.
The number of types of
resistances has been dras- ically
reduced from I,000 to 17 !.
The immediate suppression of
all sources of man-made interference is to be enforced which,
with the introduction of television means that all motor cars
must immediately be fitted with
anti -interference suppressors.
Commenting on these developments, which seem to put an
end to yearly progress, the
official German Party newspaper
states that a wireless set has
now become a common instrument cf 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."
;

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 Pecp'e's Receivers, only the following sets
may be manufactured by the
groups a high efficiency receiver (probably a small super het) at a medium price a large
superhet a car radio receiver
and a high -quality set for the reception of the local station and
the wired wireless service.
Portables and special purpose
receivers may only be manufactured if there is a demand for
them in Germany or, alternatively, if they are required for AFRICANS AND BROADCASTING
export. Public address ampliASCHEME for establishing a
fiers have been standardised at
broadcasting service in
20, 120 and 500 watts output.
Uganda is envisaged in a recent
Components must be chosen report on the reactions of
from those types which are also Africans to broadcasts through
suitable for use in apparatus for public-address equipment. The
National defence. Individual scheme is essentially educational,
or hand -made construction must for it is pointed. out that broadgive place to mass production' casting is the only means of
throughout the industry.
reaching the masses.
To prevent the selling of last
It is proposed to inaugurate
season's sets at reduced prices, the service either with a 20 -kW
the industry has been ordered medium-wave station or a zo-kW
to continue the production of short-wave station and a 2 -kW
the new types for a longer medium -wave transmitter. The
Period than hitherto.
provision of 300 communal reThe number of types of valves ceivers is also proposed.
:

;

;

.
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VILLAGE RECEIVERS

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 installed in villages around Delhi
by A.I.R. during the past three
years.
Both the receivers cover the.
short and medium wavebands,
thereby ensuring good reception
throughout the year. The, problem of village receivers is
essentially that of economically
maintaining and running battery -operated sets, for few villages have an electric supply.

AN INTERNATIONAL MEETING

ANY

well - known

names

appear in the list of lecturers at the International Meeting on Physics, which is to be
held in Zurich during the Swiss
National Exhibition from September 4th to 17th. The second
International Television Meeting
will be held during this period
and the following will be among
the speakers
Mr. Blumlein
(É.M.I.), Dr. von Okolicsanyi
(Scophony), Dr. Strutt (Philips),
11Y11

:

Dr. Zworykin (R.C.A.), Dr.
Lubszynski (E'.M.I.) and Dr.
D. M. Robinson (Scophony)..
During the meeting devotedto high -frequency, Mr. T. L.
Eckersley, of Marconi's, and Mr.
W .T. Gibson, of Standard Telephones and Cables, will be
among the speakers.
,

eighth annual expedition

of the Public Schools Exploring
Society will be to Newfoundland.
The party of forty-six boys under
the leadership of Surg. Commander G. Murray Levick, R.N., left
for' Newfoundland on August 1st.

During the period cf the exploration, which will be from August
9th to September 6th, the transmitter at the base camp will be
transmitting daily between 9 and
it p.m. G,M.T. on 7.104 and
2.552 Mc/,s under the call signs
G8XY and G8XZ.
Wireless Beacon at Longstone
Lighthouse
\\
AUT4MAT1c.. marine
wireless
beacons are to be installed at
Longstone Lighthouse in the
Farne Islands and; on the Outer
Gabbard Light 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
Isles, have been used for the
beacon's call sign, MGD.
Meteorological Stations
IT has been decided to establish
wireless stations on the, Islands of
Minicoy and Ameni, off the southwest coast of India, which are entirely 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 Enterprise
American broadcasting organisation is reported to have approached the Finnish Government
with a view to' purchasing or hiring 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 194o Olympic
Games. Since the suggestions involve a violation of the Finnish
Communications Act, they have
been turned down.
AN

.

Programme Director Retires
WrrH the retirement of M.
Emile Brémond, Director of Programmes, the French State Broadcasting Service has suffered a big

loss, for he has been responsible
for the correlation of the pro. grammes. He leaves the broadcasting service to undertake the
direction of the French daily
newspaper, LeProgres de Lyon.

Sponsored Programmes
recent discussion in
the Norwegian Parliament on the
DURING a

State broadcasting organisation's
budget for 1939-40, the question

sponsored programmes was
raised. It was moved that the
Norsk Rikskringkasting be notified that the majority of listeners
and members of Parliament
would appreciate the abolition of
the present daily quarter -of-an hour transmission of sponsored
items. The Parliamentary debate
has evoked strong protests from
commercial organisations.
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. 9d. to iis. 3d.,
according to the value of the receiver schools will have to pay
7s. 6d. Receivers in cafés, hotels
and cars will be taxed at
1 zs. 6d.,, whilst owners of sets
in yachts, trains and aeroplanes
will have to. pay ¿r 17s. 6d. per
annum.
;

.

French Licence Fea
to statements which
have appeared in various Parisian
daily newspapers, the licence fee
in France is likely to be increased
from 5ó to 70 francs next year.
ACCORDING

Italo -German Television

Post Office Telewhich was
vision Company,
formed some months ago, has
taken over the complete technical
operation 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 German

The Berlin Radio Show

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

-

Northants Television Development
LEADING radio dealers in Northants have formed the Northampton and District Television Development Association with a view
to impressing upon the Government the necessity of television
becoming an immediate national

proposition.

Italian " Youth" Set

the -Rome Fair, a new
" popular set " for youth has
been introduced to take the place
of the former model. It is called
Radio -Roma and will be available
to. the public' by September i5th.
AT

Danish Radio Benevolence
To mark the tenth anniversary
of the Danish radio benevolence'
fund (Dansk_ Radio Hjaelpefond)
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 proIncidentally, about
grammes.
61,600 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 arrangements are necessary with the
approach of August Bank Holiday.
Miscellaneous advertisements, therefore, intended for the
issue of August loth must be received not later than first post tomorrow, Friday, August 4th.
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Mastering Morse
SELF -INSTRUCTION

BY

AN

UNUSUAL METHOD

By A. R. KNIPE

THE

greatest handicap to the
learning of Morse is undoubtedly the lack of a skilled
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.
[[

HE principal advantage of the
apparatus to be described is that
accurate morse symbols, code abbreviations, and even short words
can be transmitted with their correct rhythmic sound values at any desired speed,
either by the learner himself or by a friend
who has no knowledge of the morse code.
In addition, the device is simple and
cheap to construct. Fig. i is a view in
plan of the complete instrument, and it will.

be seen to consist of a baseboard a which
may be cut from ein. or tin. thick plywood; a " signal plate c 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 ass empire cloth, thin celluloid, 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
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 constructed from a length of insulated wire
cable such as one strand of twin lighting
flex. It should be
stiffened for a distance of about Sin.
at one end to enable
it to be held- like a
pencil in the hand.
e
One method of
achieving this is to
wrap a strip of
glued cartridge
iiiiiiii///r17iiiiiiiiiriii1i2iisi,//7
paper around the
cable so as to encase it in a more or
rigid tube,
less
taking care to en0
sure that the bare
rfiisTsi.iifiii.tiiii
copper wires project
Z
for a distance of
Y../(..........7f......//......L.7,.OBV./faf/.V .A
about 3/32in. from
the extreme end.
The construction
of the stencil sheet,
viiii7iii7.rii7iiiiiiiii
which is the only
portion of the whole
!/777//7//7/777
apparatus on which
0
any real care need
U
be expended, is
accomplished in the
following manner:
A sheet of stout
paper of the re-

C

BUZZER

TELEPHONES

( ---{.5
KEY

b,c

e.

'

///

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

%
/

quired size is
divided transversely
by, a series of
parallel lines ruled
apart.
The
morse characters to
The construction of
the unit is quite.
simple and straightforward.

BUZZER

iJilAI'

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 mentioned that the morse letter " A " is formed
by marking off a distance of Sin. on one
of the parallel lines to represent the dot.
This is followed by a space of 3116in.,
and then a distance of ein. is marked off
for the dash. The above method may
appear rather laborious, but in practice
this is not the case, for an gin. 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

Wireless
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this as the stencil itself, and thus dispense
with empire cloth or other better -class insulator. 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 depicted in Fig. 2. It will be noticed that
an additional winding has been provided
A few
on the buzzer for headphones.
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

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

describes it as the cleanest of all primary
cells. The only snag is that the EMF is but
0.9 V per cell. Some nominal ,z -volt valves
will work with a filàment battery voltage as
low as 1.8, but others won't; anyhow, with
two 0.9 -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, o.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.

9.' I'.

Random Radiations
Curses Loud- and Deep

hour or two before this note was written 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 communication 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 frequency. 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' needs a little help in, this
way ! As I can't afford any more two -andthreepenny 'phone calls;- ISve sent an SOS
by post, and put off doing th.e job until the
diagram. (if one exists) makes its, appearance.

Please

By "DIALLIST "

!

AN

O you remember my mentioning some

-

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.
.

.

A Queer Decision

-

TUST 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 ExhibiWhat
tion want them to feel most. happy
exactly is meant by the wrong frame of mind
I don't pretend to know; but I can't for the
life of me see 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 Radiolympia are likely to be members of one or
other of the Defence Services, and to them
the. A.R.P. sideshow would have been full

J

!

of interest. f hope he R.M.A.. will reconsider this decision. We're not suffering from
'jumpy nerves, so it's a pity to do anything
that suggests that we are.
-

%
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The Soda Cell

!

Set manufacturers may possibly defend
the sketchy and inadequate instruction book
that goes out with so many broadcast receivers on the grounds that they don't want
to encourage the uninitiated to 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, one 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 layout 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

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 are 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 departments 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 electrolyte are packed dry in a tin. It can thus be
Mÿ correspondent
sent by parcel post.
.

-

'.

A Quaint Plug
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 yanking 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. Having examined it, I'm not surprised that untoward 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 i -inch wide
and less than 6 -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 iso; shocks may
be common, but I should think that fatalities
are much rarer than was suggested by the
journal from which I quoted.
,

!

Twisted Joints
Not everyone agrees with my condemnation 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. Others write of similar joints
in .flex HT battery leads 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 abort
twisted joints were inspired by a fault that
had developed in the LT leads of a portable,
which had been lengthened some time previously. A service engineer writes that he
deals each week with about a dozen sets
whose HT and LT leads have been extended by means of twisted joints to
enable- batteries supplied by a hire service
to be used. " find," he says, "that, whilst
the HT leads give very little trouble, about
one in twelve of the LT leads requires attention." 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?

I
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Letters to the Editor
The Editor does not necessarily endorse the opinions of his correspondents

Valve

Prices

:

Official Statement

INconnection with the references in your
issue of July 20th, '5939, 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 experience 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 thousands of hours per
annum, it may be accepted that its incidence
upon the public is extraordinarily low and
does not constitute any hardship.
D. P. WHEELDON,
Secretary, British Radio Valve Manufacturers' 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 appreciation of the exceedingly nice -things he said
about my articles on " Distorton in Transformer 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 amplitude distortion and intermodulation products. The reason for my " summary disniissal " of this matter is that it did not
seem quite so important in the case- of a
transformer as in that of a valve (for
example) because of frequency discrimination in the former. Only spurious frequencies of a low order can find their way
to the external load. However, it is quite
possible that I have under-estimated this
-

nastiness" is not possible, and therefore
the only really sound method expressing the
total distortion is by a statement of the percentages of each separate harmonic. This requires three numbers ;and three calculations
to obtain them. Clearly a single index number 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

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 transformer distortion curves given in the
articles will show that very approximately
the 3rdhainionic is generally about 5o 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 produces a less convenient " Index " than the
arithmetical sum.
Lastly, there is the affair of the zo phons.
I fear that my imagination was so fired by
the discovery that 2 per cent. 7th harmonic
could sound like too per cent. that I told
the world about it without stopping to consider 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.r.

alone.
Consider two possible examples of distortion. One consisting of 6 per cent. 3rd harmonic alone, and the others of z per cent.
3rd, plus z per cent. 5th, plus 2 per cent.
7th harmonic. There are reasons for believing that the former will be the more pleasing. But the RMS sum of the harmonics
gives 6 per cent. for the former (least harmful) 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 straightforward arithmetical sum is every bit as
good as a guide to effective distortion (better
in the example given), requires no aptitude

New

I-I,1

I.V. Television Sets

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 design (the Z6z)
in its RF stage. The frequency changer is followed by two IF stages commonto 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 demodulation, and thence through a KTZ4r to the
cathode ray tube. Separate diodes in conjuncDETAILSS of

programmes relayed through Alexandra Palace,
without working the vision side of the
receiver.
In two of the new receivers, the picture size
is 68in. x 88ín. They are the table Model 1800
at 31 guineas, and the console Model 18or at
36 guineas. A 14 -inch tube giving a picture
98ín. x i r 'kin. is used in the Model 1802 console
at 44 guineas, and the Model 185o at 57 guineas.

'

evil.

The next item, which deals with my use
of the arithmetical sum of the harmonics, is
Very important. The " Partridge Distortion
Index " is intended to fulfil two purposes :

(r) to provide a simple means whereby professional engineers and amateurs alike can
make reliable comparisons between transformers, and (z) to provide the transformer
designer (as distinct from the circuit designer
or transformer user) with a convenient
means of dealing with distortion calculations. 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

H.M.V.
table
Model 1800 with
10 -inch

tube and

console

Model
1802 with 14 -inch
tube. Provision is

made for using
the sound side
separately
fo r
high -quality reception.

-

tion with KTZ63 valves act as sync. separators.
Separate power supply units are provided for
the sound and vision circuits, so that the receivers may be used for high -quality reception of

The latter includes an all -wave push-button receiver with AFC.
The existing Models 905, 907 and goo are
being continued.
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UNBIASED
lay

Solves a
"Cathode
Mystery

continues to speak, the transatlantic telephone is a one-way affair, and the unfortunate wretch at the other end has no
chance to butt in.
This, of course, is precisely what happens in the case of Mrs. Free Grid and her
sister. Mrs. Free Grid certainly has no
flies on her, as her American brother-inlaw 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 containing Cathode Ray's article across the
Atlantic, together with a few anonymous
explanatory notes, and am now awaiting
developments.

exceptionally interested in the
ji WAS
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 household, which has worried mee 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-entrapped 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 member 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 responsible 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 understand
is that the conversation simply develops
into a long, unbroken monologue on the
-part of Mrs. Free Grid-, her sister, apparently, not being able to get a word in
edgeways. Now my sister-in-law is only
slightly less well endowed with conversational powers than my wife, and I failed
to see why the weekly contests should have
developed into such one-sided affairs.
-

-

By FREE GRID

a

-

-

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 established between transmitter and receiver
on the same side of the Atlantic, and continuous 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

-

-

Is .Remote Control
-

Wanted ?
HAVE just been having an interesting
correspondence with a reader on the
subject of remote control. He was roused :to write to me in the first place because of
'what he claimed to be my obvious ignorance of the goings-on in that strange
underworld in which wireless manufacturers 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 be something in what this particular correspondent 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 programmes. Coming to more recent times,
my correspondent alleges that there was
never any outcry 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

-

-

-

,

Mrs. Free Grid and

defence of the manufacturers,_ and in a
somewhat heated reply, pointed out that
they would most certainly market anything for which there- was
public
demand, as it would be in -their interests
to supply goods to a market which was
already waiting for them: My correspondent, however, countered by citing
numerous instances in which the manufacturers 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 voiceoperated- relays in the transatlantic telephone, 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' personally cannot see any fundamental difficulty in the way it is merely a question
of perfecting details ; and, after all, difficulties 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 bawling. However, probably some of you of a
more technical turn of mind than the average 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.
,

-

-

/ /3
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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)
Call
Sign.

Station.

Amateurs
Amateurs

rives.

Tuning
Positions.

174.43
to
150.00
85.71
to
75.00

1.71

...

Calcutta (India)
...
Bombay (India)
...
Madras (India)
...
Delhi (No. 2) (India)

...
...

...
...
...

...
...
...
Podebrady (Prague) (Czechoslovakia)
Moscow (U.S.S.R.) ...
...
...
Moscow (U.S.S.R.) ...
...
...
Pretoria (South Africa)
...
...
Rangoon (Burma) ...
...
...
Podebrady (Prague) (Czechoslovakia)
Zeesen (Germany) ...
...
...
Moscow (U.S.S.R.)
..
...
Podebrady (Prague) (Czechoslovakia)
'...
Vatican City (Vatican State)
Boston (U.S.A.)
...
...
...
...
Tandjong Priok (Java)
...
Daventry (Gt. Britain)
...
...
Cincinnati (U.S.A.) ...
...
...
Philadelphia (U.S.A.)
...
...
Motala (Sweden)
...
...
...
Vienna (Germany) ...
...
...
Zeesen (Germany)
...
..
...
Bound Brook (U.S.A.)
...
...
Capetown
..
...
...
...
Daventry (Gt. Britain)
...
...
Wayne (U.S.A.)
...
...
...
Mexico City (Mexico)
...
...
Pittsburgh (U.S.A.) ...
...
...
Wayne (U.S.A.)
...
...
...
Vatican City (Vatican State)
...
Radio -Nations (Switzerland)
...
Amateurs
.

.

.

Rome (Italy) . .
..
...
Paris (Radio -Mondial) (France)
Paris (Radio -Mondial) (France)
Paris (Radio -Mondial) (France)
Tokio (Japan)
Mexico City (Mexico)
...
Tokio (Japan)
Radio -Nations (Switzerland)
Radio -Nations (Switzerland)
Ankara (Turkey)
...
...
Madrid (Spain)
...
...
Rio de Janeiro (Brazil)
...
Bangkok (Siam)
...
...
Mexico City (Mexico)

Daventry (Gt. Britain)
Moscow (U.S.S.R.) ...
Skamlebaek (Denmark)
Pretoria
...
...
Calcutta (India)
...

...
...
...
...
...

...
...

...
...
...
...

...

...
...
...
...
...
...
...
...
...
...
...
...
...

Schenectady (U.S.A.)
Tokio (Japan)
Zeesen (Germany) ..
..
...
PoLlebrady (Prague)(Czechoslovakia)
(i
.
Vatican City (Vatican State)
...
Bombay (India)
...
...
...
Schenectady (U.S.A)
...
...
Zeesen (Germany) ...
...
...
Millis (U.S.A.)
...
...
...

Daventry (Gt. Britain)
Delhi No. 2 (India) ...
Philadelphia (U.S.A.)
Sydney (Australia) ...
Huizen (Holland) ...
Moscow (U.S.S.R.) ...

...
...
...
...
...
...

...
...
...
...
...
...

Capetown

It EA

RNE
Z RH
X YO
OLR2A
DJC

RW96
OLR2B
HVJ
W1XAL
N' I )A

GSA

W8X AL
W3 X AU
S BO

DJY
DJM
W3XL

ZRK
GSL

W2XE
XEUZ
W8XK

W2XE
HVJ
HBQ

I2R011
T PA4
TPB7
TPB11
JLG
XECR

JVP
HBP
HBL
TAP
EAR

...

to
2.00
3.50
to
4.00
4.84
4.88
4.92
4.96
5.14
5.85

7.51

9.51

RW96

9.52
9.52
9.52
9.53
9.53
9.53
9.54
9.55
9.55
9.55
9.55
9.56
9.57
9.58
9.59
9.59
9.59
9.59
9.60

Z II(lVI."( '2

W2XAF

JZI
DJN
OLR3A
HVJ
VUB2
W2XAD

DJA

WfXK
GSC

VUD2
W3XAU
VK2ME
PCJ
RAL
12R03
JLT2

W2XE
HVJ
Lit X
W3XAL

I2R09
DJX
TG WA
CSW7
EA Q

JDY
PSH
ORK
LSX

JIB

1,Qtva

51.24
50.00
49.94
49.94
49.92
49.83
49.75
49.75
49.75
49.67
49.67
49.59
49.50
49.50
49.46
49.40
49.35
49.18
49.20
49.10
49.02
49.02
48.86
48.62
48.47
44.94
42.85
to
41.09
41.55
41.21
41.21
41.21
41.21
40.65
39.95
38.48
32.10
31.70
31.62
31.58
31.58
31.58
31.55

6.02
6.03
6.03
6.03
6.04
6.04
6.05
6.06
6.06
6.06
6.07
6.08
6.10
6.10
6.11
6.12
6.12
6.14
6.17
6.19
6.67
7.00
to
7.30
7.22
7.28
7.28
7.28
7.28
7.38

GSB

9.61
9.63

9.64
9.65
9.66
9.66
9.67
9.67
9.67
9.68
9.74
9.86
9.92
10.22
10.33
10.35
10.53
I 1 Ill

61.98
61.48
60.98
60.49
58.31

6.01
6.01
6.01

PRF5
HS8PJ
XEWW
OZ F

,

(1.00

7.80
9.34
9.46
9.49
9.50
9.50
9.50

%K I,

...
...
...
...
...
...
...
...
Vatican City (Vatican State)
...
Buenos Aires (Argentine Republic) .
Bound Brook (U.S.A.)
...
...
Rome (Italy) ...
...
...
...
Zeesen (Germany) . .
...
...
Guatemala City (Guatemala)
...
Lisbon (Portugal) ...
...
...
Madrid (Spain)
...
...
...
Dairen (China)
...
...
...
Marapicd (Brazil) ...
...
...
Ruysselede (Belgium)
...
...
Buenos Aires (Argentine Republic)...
Taihoku (Japan)
...
...
...
Rome (Italy) ...
Tokio (Japan)
Wayne (U.S.A.)

VUC2
VUB2
VUM2
VUD2
OK1MPT

Metres.

'

kW.

10
10
10
10
30
15
20
5

10
30
5

100
30
25
20

Radio -Nations (Switzerland)
...
...
Motala (Sweden)
...
Moscow (U.S.S.R.) ...
Paris (Radio -Mondial) (France)
Huizen (Holland) ...
...
...
...
Boston (U.S.A.)
Vatican City (Vatican State)

SBP

...
...
...

R IA
T PA4

...

Daventry (Gt. Britain)
Podebrady (Prague) (Czechoslovakia)
Zeesen (Germany)
Boston (U.S.A.)
Tokio (Japan)
Zeesen (Germany)
Vienna (Germany)
Rome (Italy)

50
12
25
25

50
20
50
20

.

Daventry (Gt. Britain)
Wayne (U.S.A.)
Lisbon (Portugal)
Podebrady (Prague) (Czechoslovakia)
Zeesen (Germany)
Daventry (Gt. Britain)

Radio -Nations (Switzerland)
Moscow (U.S.S.R.)
Rome (Italy)
1 Lisbon (Portugal)
Zeesen (Germany)
Vatican City (Vatican State)
Paris (Radio -Mondial) (France)

1A

DJP
GSE
VUM2

XGOY

RNE

TFJ
...

SPW

HBJ
RKI
I2R012
CSW 4

...
...

I Moscow (U.S.S.R.)
Ankara (Turkey)
Zeesen (Germany)

DJL
HVJ
TPB6
RW96
TAQ

DJB
W8XK
PCJ2
OLR5A

TPA2

RRRF
W1XAL
GSI

W2XE
DJQ
OA X4S

Buenos Aires (Argentine Republic)...LRU
12R06
Rome (Italy)
Daventry (Gt. Britain)
GSP
()ZIP,
Skainlebaek (Denmark)
.

Bound Brook (U.S.A.)

OLR5B
W2XAD
W6XBE

DJR
W2XGB
DJE
W2XE
PHI
W3XL

Daventry (Gt. Britain)
Rome (Italy)
Paris (Radio -Mondial) (France)
Radio -Nations (Switzerland)
Zeesen (Germany)
Boston (U.S.A.)
Daventry (Gt. Britain)
Schenectady (U.S.A.)
Daventry (Gt. Britain)
Daventry (Gt. Britain)
Wayne (U.S.A.)
Bound Brook (U.S.A.)
Amateurs
.

11.71

'

11.72
11.73
11.73
11.74
11.75
11.76
11.77
11.79
11.80
11.80
11.80
11.81
11.82
11.83
11.84
11.84
11.85
11.86
11.87
11.87
11.88
11.88
11.90
11.90
12.00
12.23
13.63
14.00

to

GSO

10-50 Daventry (Gt. Britain)

7.5

CWS5
OLR4A

GSF

5-40 Huizen (Holland)

25
25
5
10
10
10
10
12
9
12
10

W2XE

TPA3
TPA3
I2R013

Podebrady (Prague) (Czechoslovakia)
Schenectady (U.S.A.)
5-40 San Francisco (U.S.A.)
30
Zeesen (Germany)
Hicksville (U.S.A.)
25
Zeesen (Germany)
10
20-25 Wayne (U.S.A.)

10
10
20
60
20
5
100
50
10
25

GSN

W8XK

Daventry (Gt. Britain)
Daventry (Gt. Britain)

20-25
50

10

OLR4B
DJD
W1XAL
DJO

Pittsburgh (U.S.A.)
Huizen (Holland)
Podebrady (Prague) (Czechoslovakia)
Paris (Radio -Mondial) (France)
20
20
Moscow (U.S.S.R)
10
Boston (U.S.A.)
12
Daventry (Gt. Britain)
Wayne (U.S.A.)
10
10
Zeesen (Germany)
10-50 Lima (Peru)
5
10

GSD

DJZ
12R04

.

10
20
28
10
25
20

11.40
11.70

PHI
W1XAL
HVJ

JZJ

Madras ( I ndia)
10-50 Pittsburgh (U.S.A.)
10
Paris (Radio -Mondial) (France)
Paris (Radio Mondial) (France)
10
12
Rome (Italy)
50
Chungking (China)
5-40 Moscow (U.S.S.R.)
25
Reykjavik (Iceland) .
...
5
Warsaw (Poland) ...
10-5
Amateurs

Mos.

1 HBO

...

15

31.51 100
31.51
6

31.50
31.48
31.48
31.46
31.45
31.41
31.41
31.40
31.40
31.38
31.35
31.32
31.28
31.28
31.28
31.28
31.25
31.20
31.15
31.10
31.09
31.06
31.06
31.02
31.02
31.02
30.98
30.80
30.43
30.23
29.35
29.04
28.99
28.48
97 17

Call
Sign.

Station.

1

GSG
GSV

12R08
TPB3
HBH
DJS
W1XAL
GSH

W2XAD
GSJ
GST

W2XE
W3XAL

14.40
14.53
15.08
15.10
15.10
15.11
15.12
15.13
15.14
15.18
15.18
15.20
15.20
15.21
15.22
15.23
15.24
15.24
15.25
15.26
15.27
15.28
15.28
15.28
15.30
15.31
15.32
15.32
15.33
15.33-

15.34
17.31
17.76
17.76
17.77
17.78
17.79
17.81
17.81
17.81
18.48
21.45
21.46
21.47

21.50
21.53
21.55
21.57
91.63
28.00

to
London Television (Sound) .
London Television (Vision) .
Amateurs

30.00
41.50
45.00
56.00

Amateurs

60.00
112.00

to
.

to
19/111f1

Tuning
Positions.

Metres.

26.31
25.63
25.62
25.60
25.58
25.58
25.55
25.53
25.51
25.49
25.45
25.42
25.42
25.42
25.40
25.38
25.36

25.34
25.34
25.31
25.29
25.58
25.26
25.24
25.24
25.21
25.21
25.00
24.52
22.00
21.42
to
20.83
20.64
19.89
19.87
19.87
19.85
19.84
19.83
19.82
19.76
19.76
19.74
19.74
19.72
19.71
19.70
19.68
19.68
19.67
19.66
19.65
19.63
19.63
19.63
19.61
19.60
19.58
19.58
19.57
19.57
19.56
17.33
16.89
16.89
16.88
16.87
16.86
16.84
16.84
16.84
16.23
13.99
14.00
13.97
13.95
13.93
13.92
13.91
13.87
10.71
to
10.00
7.22
6.66
5.35
to
5.00
2.67
to
2.50

kW.

20
12
15
12
25

20
25

10-50
30

5-40
20
50

5-40
50
100

10-50
10
10
30

5-40
10-50
10
24
12
12
25
35

20
7.5
10

20
25
25
10

5-40
25
25

10-50
10-50
100
20

5-40
18
60
30
12
15
20

10-50
10

5-40
5
7

50

10-50
6
30

20-25
20

5-40
10

5-40
10
20

25

10-50
10-50
50
25
20

5-40
20

10-50
20-25
10-50
10-50
10
25

3
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Recent Inventions
DIRECTION AND ELEVATION
FINDER

F apart
two

dipole aerials, spaced
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 carried by an aeroplane.
The signals picked up on each
dipole may either be added together or subtracted, and the incidence of each minima is automatically -recorded, during 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. Application
date October 22nd, i937. No.
504293.
0 0 0 0

IMPROVED SCANNING
SYSTEM
ONE obvious way tò improve
the detail of a televised picture is to increase the number of
scanning Enes at the transmitting
end. But in most cases this would
mean considerable alteration to
the standard type of receiving set.
The scheme now proposed secures
better definition without increasing the number of scanning lines,
by reducing the size of the scantling spot to less than the width of
the scanning line, and malting the
spot move in a curved instead of
a straight path.
Fig. 1 shows the spacing of successive lines; A, B, C in a
" straight " scanning 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

1,S,=rG1;
lJli.,,í`/l;l;J,r¡;;11.;;
/íJJi%f
lf,,,.;,0-,,1e-

Ii eüi/l
FIG.

1

-

ié%iiee7f1 ,4#147311'f'

iiFii°
FIG. 2

Oscillating scanning spot to
increase definition.

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

ing black from white, has been inA similar oscillating
creased.
movement is given to the scanning.
spot at the receiving end by transmitting suitable synchronising
impulses. Pictures so transmitted
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.
Application
A. D: Blunzlein.
No.
dale r47h October, 1937.
503555.
0 0 0 0

DETECTING ULTRA.SHORT
WAVES
THE figure shows a highly-sensitive circuit for receiving The signals
ultra -short waves.
are picked up by two dipoles D,
Dr, which are mounted partly -inside and partly outside an evacuated tube T. The dipoles are
joined together by a fine baretter
wire \V, which is heated by the
This. baretter
received energy.
wire may be pre -heated by an
auxiliary battery in order- to increase its resistivity to the re .

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section.
ment is based on the fact that it
sloes not matter, so far as the
subsequent separation of the signals is concerned, if the amplitude
of the picture signals is increased
during the first part of each scanning line, provided that, at the
end of the line, the relative
amplitude of the picture and synchronising signals is brought back
.

to- a fixed level.

Accordingly, by increasing the
amplitude of the picture signals
during the first part of each scanning 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 signals come subsequently to be
separated. The desired result is
secured by using a form of auto.

Circuit arranged for tuning control by voltage variations.

arrangement in which the " blocking -layer
condenser Cr is inserted in series with a tuned circuit L, C. The effective tuning of
the circuit will then depend upon
a control 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 are
taken to prevent the " blocking layer" condenser from damping
the tuned circuit, or from acting
as a short-circuit.
N. V. `Philips Gloeilampen
Convention
fabrieken.
date
(Switzerland), Ist May, 1937. No.
501238.

Thermal detector for
ultra-short waves.

Dl

effective capacity is known to vary
with the value of the applied voltage. 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

-

F

'

ceived signal current. The heat
so produced is projected on to a
photo-sensitive cathode C, a reflector R being mounted on the
other side of the wire to assist
this process.
The resulting emission from the.
cathode C is collected by a positively charged anode A which is
made in the form of a wide meshed grid in order not to screen
the cathode from the heat radiThe
ated by the baretter wire.
photo-electric current so collected
is finally amplified by a valve V.
Telefunken ges. fur drahtieso
Convention
Telegraphic m.b.h.
date (Germany), 3rd November,
1936." No. 504836.
o 0 0 0

-TELEVISION SYSTEMS
THE object of the invention is
to allow a higher degree 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 -

matie volume control which is
kept out of action during the first
part of each scanning line, but is
made operative, by applying a
periodic voltage impulse, towards
the end of that. line.
Cie- pour la Fabrication des
Compteurs et Materiel d'Usines à
Gaz.
Convention .date (France)
February 8th, 1937. No. 505057.

0000
TUNING CONTROL
THE tuning of a set is varied by'

1 the direct application of a
control voltage to a special type
of condenser, without using any
other intermediary. The arrangement may be applied to systems
in which an initial error is automatically corrected, or for tuning
by remote control.
The typé of condenser used is
one in which the dielectric between the two outer plates includes a " blocking "_ layer of
badly -conducting material, the
action being similar to that' of an
an
electrolytic
condenser-or
electrolytic rectifier-where the
'

The British abstracts published hero are prepared with the permission
of the Controller of H.M. Stationery Office, from- Specifications
obtcinable at the' Patent Office, 25, Southampton Buildings, Loadon,
W.C.2, prie 1/- each,
-

0 0 0 0

-

CUTTING OUT INTERFERENCE
TN order to minimise local interference it is usual to erect the
aerial as high above ground as
possible, and couple it to the receiver by a screened download or
a pair of " crossed " feed -lines.
In practice, however, owing to imperfect shielding and lack of
symmetry, some of the interference
generally ,gets into the set via the
downlead. Also,, since it is difficult to place the aerial 'at a sufficient height to be outside the field
of. interference, a certain amount
of disturbance will- enter the re-'
ceiving set in this way.
According to the invention, the
download 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 -lines are shunted by a
potentiometer, one end of which is
connected to earth through a
variable capacity, whilst a second
earth connection is made through
a variable tap on the potentio-

meter.
Marconi's Wireless Telegraph
Co., Ltd.. (assignees of V. D.
Convention d a t e
Landon).
(U.S.A) October 3ist, 1936. No.
5047522.

-
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G000IT1RAS

R

P.A. LOUDSPEAKERS for
EVERY purpose
GOODMANS
DUPLEX HORN

GOODMANS
CONCENTRIC DIFFUSER

LOUDSPEAKER

P.A. LOUDSPEAKER
GOODMANS Concentric Diffuser meets the
demand for a compact Reproducer of
high -power handling capacity and having
Of. unorthodox
non -directional properties.
hexagonal double baffle design with radial
partitions. Due to the cellular effect of these
dividing partitions an exceptionally wide
diffusion of high notes is obtained. A single

Diffuser

Concentric

Loudspeaker

may

be

substituted for a number of standard Loudspeakers, thus reducing interference due to
echo effects.

Power -handling capacity:
'l0 Watts A.C. Peal:.
Speech Coil impedance: 15 ohms.
Finish : Brown Enamel.
Size: :Wino. x 18ins.

Price

£15

.

0

.

Price f4.I0.0

Where directional properties are desirable the
Duplex Horn Loudspeaker is the ideal solution.
Gives a wide angle of propagation, equalling two
horns set at. an angle to each ether.
Power -handling capacity : 15 Watts A.C. Peak.
Speech Coil impedance: 15 ohms.
Length of horn: 2ft. loins.
Width of horn: Oft. 11 ins.
Finish: Battleship Grey.

GOODMANS PI2

E. & 12 P.M. P.A. LOUDSPEAKERS
(Incorporating 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
and Band items.
Speech Coil impedance : 15 ohms.
Overall diameter of chassis : 13)ins.
Depth: P.M. Model, Tins.
Energised Model, 7 bins
-

0

PERMANENT
MAGNET MODEL £6.15.0

GOODIfifillS IflDUSTRIES,LTD.

.

.

.0
To

GOODMANS INDUSTRIES LTD.

Lancelot

Road, Wembley, Middlesex.
'Phone WEMbley 4301
Please send nie a copy of poor 20 -pase
Booklet, "The Attain:nen: of an Ideal."
I enclose ltd. towards postage
:

Name

£4.10.0

Attach this to your card or letterheading.

Lancelot Road. Wembley, Middx: Phone,WEMbley400L

IDENTIFICATION

giving valuable technical information and data on the principles of
Loudspeaker construction.

Address

ENERGISED

MODEL

SEND FOR THIS FREE

TECHNICAL BROCHURE

W.W. .3.8.39.

PARADE

Is the call sign
W2XAD

or

W2XGB?

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

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

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

" World-Radio " is the ideal programme choosing paper for " Wireless World "
readers ; they should all also have
a regular weekly copy of

It

is often difficult to distinguish call

WorldRadio
THREEPENCE

FROM

'

ALL

EVERY

NEWSAGENTS

FRIDAY
AND BOOKSTALLS

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.

!
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World

CLASSIFIED ADVERTISEMENTS
NUMBERED ADDRESSES

NOTICES
The LITTLE METER that does the

THE CHARGE FOR ADVERTISEMENTS in these
columns is
12 words or less, ;l- and 3d. for every
additional word.
Each paragraph is charged separately and name and
address must be counted.

BIC

JOBS

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
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5%, 26 consecutive, 10% ; 52 consecutive, 15%.

Dir DEPOSIT SYSTEM

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, S.E.1,
or on SATURDAY MORNING at the Branch Offices,

8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 26B, Renfield Street, Glasgow, C.2.

THE UNIVERSAL

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
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 adverpayable to ILIFFE
00
tisements should be made
Not es . being
& SONS Ltd., and crossed
untraceable if lost in transit should not be sent as
remittances.

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

BRITISH RADII

Read. Trade Mack

ELECTRICAL MEASURING INSTRUMENT

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 responsibility. For all transactions up to £10, a deposit fee of
1l- is charged on transactions over £10 and under
over £50, 5/-. All deposit matters
£50, the fee is 216
are dealt with at Dorset House, Stamford Street,
London, S.E.I, and cheques and money orders should
be made payable to Iliffe & Sons Limited.
SPECIAL NOTE. -Readers who reply to advertisements 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. Advertisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to au advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.
;

;

Weighing only 1Soz. and measuring but 4t" x 31" x lt", this is
a really portable meter of high
accuracy for measuring A.C.
D.C. volts, D.C. milliamps and
ohms. An accurate moving -coil
movement gives a 3" full scalo
Total resistance is
deflection.
Complete with
200,034 ohms.
instruction booklet, leads, interchangeable tooting prods and
crocodile clips.

-

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.

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 advertisement, cjo " The Wireless World."
Dorset House, Stamford Street, London,
Readers who reply to Box No. advertisements are warned
against sending remittances through- the post except in
registered envelopes : in all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

D.C. VOLTAGE
0-75 my. 0-100 v.
0- 5 v.
0-250 v.
0-25 v.
0-500 v.
A.C. VOLTAGE
5 v.
0-100 v.
v.
0-250 v.
0-500 v.

0-

0-25

D.C. CURRENT
0-2.5 ma. 0- 25 ma.
0-5

£5.10.

0 100

(leather case

101-)

DEFERRED TERMS iE' DESIRED

0-500

NEW RECEIVERS AND AMPLIFIERS
MAZING Offer. -Famous 7 -valve push button 1939
models in makers sealed cartons, issued 131/2 gus.;
£5/19/6; list free. -Shippers, 18, Corporation St., Manchester.
[0639
-

IMPORTANT

NOTICE.

Write fordescrip tivepamphlet

RESISTANCE
0- 20,000 ohms
0-100,000
0-500,000
0- 2 megohms

Owing to the August Bank Holiday the
issue of " THE WIRELESS WORLD "
for August 10th must be closed for press
earlier than usual.
CLASSIFIED
ADVERTISEMENTS
for insertion in that issue can be
accepted up to

S

Proprietors

A

Manufacturers

:-

Tho Automatic Coil Winder &
Electrical Equipment Co., Ltd.,
Winder House, Douglas Street,
London, S.W.I. 'Phone : Victoria 3404/7

0-10

GET 2 YEARS FREEDOM
FROM NEEDLE CHANGING

with the

NEW RECEIVERS AND AMPLIFIERS

/

cS"GENneff

FOR SALE

telling of our superb range of fully guaranteed receivers;
direct to public sales policy saves you 40%; sets to suit
every pocket from 65/. to £31/10. Sale list also available upon request.-Challenger Radio Corporation, " Degallier's," 31, Craven Terrace, London, W.2. Paddington
[8731
6492. Nearest point, Lancaster Gate Tube.

More than 2,000 playings from one needle,
minimum of record wear, and greatly
improved reproduction are obtained
from the new Walco Needle-price I2/-.
Order now or write for FREE BOOKLET

ALL Lines Previously Advertised Still Available

"SOUND REPRODUCTION"from

4631.[8774

RMSTRONG Co. -After many years at our old
1s1 premises at Camden Town see have removed to a
new building in Warlters ltd., Holloway, N.7 (see displayed advertisement).
Amplifier Division Has Removed to New
ARMSTRONG
Premises at 94, Camden Rd., N.W.1. In addition
to our standard range of 6- and 12 -watt push-pull high
fidelity amplifiers and local station feeder units, we manufacture equipment for special purposes, pre -stage units,
electronic mixers, tone control units, ete.
Are Always Pleased to Assist in the
ARMSTRONG
Solution of Special Problems; details of standard
equipment Leo on request.
Co, (Amplifier Division), 94. Camden
A RMSTRONG
1-1 Rd., N.W.1.
[8752

1939

Models from 4('o gas.; 6 new car aerials, from
9/6; trade enquiries solicited; lists free.Shippers, 18, Corporation St., Manchester.
[0622

PUBLIC ADDRESS

V

yORTEXION P.A. Equipment.
IMITATED, but unequalled.

WE

Orders Over 5/- Carriage I nee; un lee this ass ount
ALIsufficient
postage must be included with order.
Enquiries Must Enclose 1I/al. Stamp.

CLEARANCE, Ltd., 63, High Holborn, W.C.1.
RADIO
Holborn

CAR RADIO

Goods Previously Advertised Still Available.
72. Wellington Ave., Stamford Hill, N.15.
Stamford Ílill 2907.
[8745

a

RADIO CLEARANCE, Ltd.

Wanted
or Q.A. super. receiver.-Heal, 21,
WANTED.-W.W.S.S.,
Wall Lane Terrace, Cheddleton, Staffs.
[8768

HENRYS,
11

GRAMOPHONE NEEDLES

R

TTALLTCRAI TERS " Sky Chief " Communication Receiver, condition new, guaranteed; first offer over
£6/10.-11. Barnett, 2, Church St., Evesham.
[8759

ALL

RADIO CORPORATION "Degallier's."
CI[ALLENGER
Send 2id stamp for handsome illustrated catalogues

A

USED SETS

HALLIC RAFTER

FIRST POST FRIDAY, AUGUST 4th.

ALL

li
A

Invite You to

a

Demonstration.

.C.-D.C. Dance Band Amplifier, 10 watts output, cornpíete in case with moving coil microphone, speaker
and cables, weight 221b.; 12 gus.
A.C.-20 15 -20-watt Amplifier, 38-18,000 cycles, independent mike and gram., inputs and controls, 0.037
volts required to full load, output for 4 7.5, and 15
Ohms speakers or to speciication inaudible hum level,
ready for, use; 8(5 ges., complete.
20 12 -volt battery and A.C. Mains Model, as used
C.P.by R.A.F.
output as above; 12 gus.
.C.20, in portable case with Collard motor, Piezo
A

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

'For

details of the NEW 1940 RANGE

of'

ARMSTRONG CHASSIS

"See AUGUST 17th "Wireless World"----'' I
-SOMETHING REALLY GOOD --

MI

Look out for it!
ARMSTRONG MANUFACTURING CO.
Warlters Road, Holloway, London, -N.7.
'Phone: NORth 3213

"Radio Data Charts,"

A Series

of Abacs.

pick-up, eta., £14; C.P.20 ditto, £17/17.

-WATT Output 6L6s under 60-watt conditions, with
50
lack, separate rectifiers for anode
screen and bias, with better than
regulation
negative

feed

4%

level

response, 20-25,030 cycles, excellent driver, driver transformer, and output transformer snatching. 2-30 ohms impedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.
(This advertisement continued on neat page.)

Post free 4/1o.

Wireless

AUGUST 3RD, 1939.

PREMIER.

PUBLIC ADDRESS
(This advertisement continued from previous page.)
elOMPLETE Li Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer; £20.
Q® WATT -.,Model, with negative feed back; £25, com-

oO

plete.

7

-WA'T'T Model,
com pie te.

26't
ll

*

*

RADIO

with' negative feed back; £40,

FINAL

Full Wave Speaker field supply
with valve.
P.A. Accessories in. Stock, trade supplied.
250, m.a.

SALE OFFERS

:

:

Wanted
Model MV -410, new or
second hand, without microphone or speaker.-EIGJ,
Cavan, Eire.
[8767
Amplifier for Speaking, clarity essential,
15WATT
microphone to suit, four permanent magnet movingcoil speakers.-Johncock, 35, Headfort Place, S.W.1. [8757

WEBSTER Battery Amplifier

-

V

from

2/3

each

Recording Discs and Materials in Stock, tracker
recording motors, £3/17/6.-Write

-.

v1

ALLunits, £4/7/6;

for further details, Will Day, Ltd., 19, Lisle St., W.C.2,
[0595

Recording Sets are Within Reach of All; ball
gear box, 'worm- drive traverse; reebords on
any disc, Morse, speech or music; diamond cutter-pickup
on tone arm, the set 37/6 6in.- blanks, 3/3 doz. l0in..
discs, 7/- doz.-Eleetradix, 218, Upper Thames St., London, E.C.4.
.;.[0620

FEIGH
`bearing

VALVES
Types of American Tubes in Stock of Impex and
ALLArcturus makes
at competitive prices,
TAïE Can Also Supply a Full Range of Guaranteed Re l'1' placement Valves --for Any British non -ring. American or Continental type at an appreciably lower- price.
for Lists of These, and also electrolytic condensers,
cords, resistances, etc.

SEND
line

,

F. WARD, 46, Farringdon St., London, E.C.4.
CHAS.
Tel, Holborn 9703.
[0452
:

MERICAN, 2/9; 1,000 non-ring British from 1/9;.
M. bargains galore; lists free.-Shippers. 18, Corporation
St., Manchester.
[0607
A

RADIO

.

Speedwell 3000.

PREMIER SHORT-WAVE KITS.
Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short-Wave Receiver or Adapter Kit
,.- 17/6
1 Valve Short-Wave Snperhet Converter Kit
.. 20/1 Valve Short -Wave A.C. Snperhet Converter Kit 22/6

NEW LOUD -SPEAKERS
far All. Types.-Pulteney Terrace,
SINCLAIR, SpeakersN1
[0603
ii77
Copenhagen St.,
New Corner Horn Speakers, Triple cone conBAKERS
versions; from 29/6, and surplus speaker bargains.Bakers Selhurst Radio,. 75a Sussex Rd., South Croydon.
[8728
.

and

11-

ELECTRICAL EQUIPMENT
3 -phase Motors, ?, to 5 h.p., surplus stock,

[8755
ton House, Hamilton Rd., Reading.
Speakers from 5/6 each, P,M. and energised
-.'lin, to 14ín-, including several -'Epoch 18ín,
-Sinclair Speakers, Pulteney Terrace, Copenhagen St..
-

3,000

[0591
N.1.
BTOIGT. Corner Horn Speaker in the White, latest
!'
laboratory diaphragm and filter, built in 460v. field
supply, complete; £25=Allworth, 20, Purley Bury Close,
[8726
Purley.
-

Wanted

WANTED.-Haynes Senior Standard Speaker, fields
2,500 and 7,500 ohms, and output transformer type
OPP 15; also duophrase balanced coupler. -Smith, High[8756

COMPONENTS

29 Gins.

N.15.
[8746

Output transformer,

£26.

[8769

.RADIO, specialists in short wave apparatus,
receivers, including Hallicrafters,
National and 1L,M-E. transmitting equipment, valves and
components. Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1. Holborn 9894-5. G2NK,
[0550
Technical Manager.
1'11. The
oldest and largest distributor of
1N
amateur equipment transmitting and receiving; short-wave catalogue, 11/2d. G5N1 70-page Manual,
7i/d., post free; authorised direct distributor for Collins,
National, R.M-E., Thordarson, Hammerlund, Bliley Taylor, Elmac, etc., etc --44, Holloway Head, BirmingÎsam.
[0531

AC.S.
communication

Steel or

Aluminium chassis, Oxy.
welding, Spot welding, Stove enamelling, 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

CABINETS

Your Set into a Radiogram at Minimum
CONVERT
Cost; surplus cabinets from noted makers under cost

30/- upwards; motors at

wholesale pricers.
" TAIT -A -GRAM " Cabinet, 31x 17x15; 21/-,

engineering.

TTINDRILLED Table Console and Loud -Speaker Cabinets
from 3/6.
INSPECTION Invited; photos loaned to country cus-

ll

Lines Previously Advertised Still Available.

Free; under this amount

be included with

ALL

Enquiries Must Enclose

11/A.

order.

Stamp.

CLEARANCE, Ltd., 63, High Holborn,

RADIO
Holborn 4631,
PREMIER SUPPLY
See

PLEASE.
Page-

-C 1.
[8773

STORES.

Our Displayed

Advertisement on this
[0488

Previously Advertised Still Available.-Ryall's
GODS
V1f
Radio, 280, High Holborn, London, W.C.I.
[8709

VAUXHALL.-All
V

goods as previously advertised. still
available; write for free list.-Vauxhall Utilities,

:

163a, Strand, W.C.2.

[8727

RADIO, 46, Lisle St., London, W.C. GerSOUTHERN
rard 6653.-Stocks of receivers and replacement
components, as previously advertised.
[8543

RADIO DEVELOPMENT Co. Offer all Ex Bargains as last week; stamp for list 228.4 and 6, Muswell Hill Rd., London, N.6.
[8758

MAINS
elusive

-

REPAIRS AND SERVICE
" SERVICE with a Smile."
Valves, spares, finecords, rewinds, repairers

AMERICAN
of all types

of American and British receivers,Ltd., 22, Howland St., W.1. Museum 5675. [0434
T OUD-SPEAKER Repairs, British, American, any
make, 24 -hours' service; moderate prices,-Sinclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0590

F.R.I

It

-

GUARANTEED Repairs, Any Transformers, choke,
VI motor armature, converter, dynamo, etc., keenest
prices, immediate quotation, prompt, dependable service.

-See

below.

(LONDON TRANSFORMER PRODUCTS, Ltd.),
LP.P.
Willesden, N.W.10. Willesden 6486 (3 ,lines).
I

[6892

`L1LiJIIG

iL I ItJ,I V JfV.I
ERSKINE ROAD,LONDÓN.N3A1,3-PRImrasº:5435
FS IN

tomers.
SMITH and Co., Ltd., 289, Edgware Rd., W,2Tel.: Pad. 5891.
[0485

IV!

-

"Foundations

CLEARANCE, Ltd.

Orders Over 5/- Carriage
ALLsufficient
postage must

10/6 each.

Get in touch with us for

CABINET for Every Radio Purpose.

RL.

ALL

TRADE SERVICE

G5'l

of manufacture (undrilled);

RADIO

ALL POST ORDERS TO : Jubilee Works, 167, Lower
Clapton Road, London, E.5.
Amherst 4723,
CALLERS TO : Jubilee Works, or our NEW PREMISES,
169, FLEET STREET, E.C.4.
Central 2833.
or 50, High Street, Clapham, S.W.4.
Macaulay 2381

TRANSMITTING APPARATUS

ETC.

R

READY. PREMIER 1940 CATALOGUE. 112
illustrated pages. Over 20 pages of British and American
Valve Data. Bigger and Better than Ever I 6d. per copy.
"CLASS B" KITS, comprising driver transformer, 2 volt
Class B Valve and holder, with circuit. 10/- complete.
MAGNAVOX 8' P.M. MOVING COIL SPEAKERS, with

All -wave Receiver, as new; £20.

72, Wellington Ave., Stamford Bill,
Hill 2907.
" Television, as:new, under guarantee;
" MURPHY
-Box 653, c/o The Wireless World.

A

SECOND-HAND, CLEARANCE, SURPLUS,

NOW

TELEVISION

first

-

.

SECOND-HAND, CLEARANCE, SURPLUS, ETC.
with Whitewood Corner
DOIGT Twin Diaphragm Unit
Horn and Field Supply Rectifier; £20. Dixon, Hold -

[0436

class condition.-Tel.: Reliance 1693. Easco Electrical Service, 18, -Brixton Rd., , S.W-9:'
[0642

2 Valve Short-Wave Receiver Kit ..
25/3 Valve Short-Wave Screen Grid and Pentode Kit 58/6
PREMIER U.S.A. QUARTZ TRANSMITTING-CRYSTALS
7 me 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 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 construction, with Trolitul insulation. 15 mmf., 1/67
25 mmf., .1/7 ; 40 mmf., 1/9 ; 100 mmf., 2,/- ; 160 mmf.,
2/3 ; 250 mmf., 2/6.TROLITUL DOUBLE SPACED TRANSMITTING CONDENSERS. 15 mmf., 2/9 ; 40 mint., 3/6 ; 100 mmf., 4/- ;
160 mmf., 4/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/.. each.
Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.

LOUD -SPEAKERS

TT.M.V,

SERVICE:-Special offer,

METROPOLITAN
American-- valves, in makers' cartons, 3/-. each,
Octals, 3/6 each American valves, first grade, in all
types;. trade supplied. -1021, Finchley Rd., N.W.11.

!

Send for NEW Price List.

YV

lands, Windmill Lane, Wightwick, Wolverhampton.

[0518

-DISC Recording .'Gramophonewith Microphone;
7, Park Lane, W.I.
[8754

Huge Reduction in Prices of
TRIAD U.S.A. VALVES

V

XTORTEXION. Mains Transformers, chokes, etc-, are suprr
plied to G.P.O., B.B.C., L.P.T.B. Why not you?
16TORTEXION, Ltd., 182, The Broadway, Wimbledon,
[8772
,j,ondon, S.W.19. Telephone: Liberty 2814.

Tel.:

PHONO
bargain, £17.-Millar,

Limited quantity only to clear at £5.5.0.

NEW MAINS EQUIPMENT

E.C.4.

RECORDING EQUIPMENT

MAINS
TRANSFORMERS
MANUFACTURERS'
SURPLUS. 250-250 v. 60 ma., 4 v. 2 a., 13
a., 3/6.
GARRARD AUTO CHANGERS, Model RC.4 for A.C.
Mains, 250-250 v., plays eight. 10" or 12" Records.

-

46, Farringdon.. St.,, London,
9703,

VV VV

ohms, 1/- each,
SPECIAL OFFER-CONTINENTAL MAINS -VALVES,
4 v. AC Types, 5 -pin only, AC/HL; AC/L, AC/P, AG/SG,
AC/VMS, AC/HP, AC/VHF, 2/6 each.
F.W. RECTIFIERS 350v. 12Oma., 4/6 ; 500v. 120 sna.,5/6.'
20 v. 18a AC/DC Types, SG. Var. Mu., SG. Power, HE Pen.,
2/- each,
U.S.A. Types, 24, 10, 41, 33/44, 35/51., 55, 56, 57, 58, 71,
77, 78, 85, 2A5, 236, 2A7, 2B7, 6A7, 12Z3, 210, 250,
all -2 for 3/-.
TUBULAR CONDENSERS, .002, ,0001, .0003 and .0005
mfd., IF doz. Your choice
ELECTROLYTIC CONDENSERS.
Metal Can. 8 mfd.
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 2/6.
T.C.C. DRY ELECTROLYTICS. 8+8+4 inf. 500 v.,
2/- each,
500 v. CARDBOARD ELECTROLYTICS. 4 mf. or 8 mf.,
1/6. 8+4 ref., 2/9. S+8 mf., 2/6. 4-l4 mf., 2/4.

P,

ETC.

Types of
Converters, electric motors, bat
i3 LLtery chargers,Rotary
petrol -electric generator sets, etc., in
stock, new and second-hand.
C--D-C. Conversion Units for Operating D.C. Receivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
A

WARD,
Holborn

!

BATTERY CHARGERS for AC. Mains, 2 volts,
amp.
Metal Rectification, 10/-.
POTENTIOMETERS WITH SWITCH,? meg., Á meg.,
20,000 ohms `and 10,000 ohms, 1/3 each.
POTENTIOMETERS WITHOUT SWITCH, 2 meg., 1 meg.,
meg. 400,000 ohms, 25,000 ohms, 20,000 ohms, 10,000

ITORTEXION, Ltd.. 182, The Broadway, Wimbledon,
Lib. 2814.
[8241
S. W.19. "Phone
P.A :Manual," standard handbook on
" 1.
PARTRIDGE
electro -acoustics, amplifiers, and audio circuits;
price 2/6 (free to trade).
ARTRSDGE Amplifier Circuits," describes many
modern constructional amplifiers,. 2w. to 45w. output, battery, A,C.-D,C., etc.; price. 2/- (no free copies).
.PARTRIDGE, N., B.Sc., A,M.I.E-E., King's Buildings,
[0630
Dean Stanley St., London, S.W.1.
A LEXANDER BLACK, Ltd., pioneers of hiring micro-M. phone amplifying -equipment since 1928. Booklet on
[0598
request. -55, Ebury St., S.W.1, Sloane 6129.
Address Contractors Can Hire P.A. Vans,
all
PUBLIC
of
and
equipments
load speakers, microphones
types from Hire Dept., Grampian Reproducers, Ltd Kew
[0618
Gardens, Surrey- Tel. Richmond 11.75-6-7.

DYNAMOS, MOTORS,

3

-

STOCKTAKING SALE

.

25dl-VOLT
It unìt; 25/ ALL

Advertisements

World
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Wireless,

Second Edition. 4S. 6d. net.

MAINS Trahsformer

Service,

Repairs,

rewinds, or
11'1 construction to specification of any type, competitive prices and prompt service,-Sturdy Electric Co., Dipton, Newcastle-on -Tyne.
[0516

Post. free 4s.

lid..

-

4
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Advertisements
REPAIRS AND SERVICE

SITUATIONS VACANT

RADIO, SERVICE.-Guaranteed
METROPOLITAN
repairs to American and British receivers;.. American
valves, -service parts and rewinds; trade supplied. -1021,

(This advertise merit continued from first coluttn.l
Allowance at the Rate of £1/5 Weekly
SUBSISTENCE
KY
is Payable Whilst Under Training to Married Men
(and others wth certain dependants) who normally reside
outside the training centre.
CANDIDATES Must be Prepared to Serve in Any Part
VV of the United Kingdom, and be willing to fly as
observers in connection with their duties.
ORMAL, Age Limits 21-50 Years. Candidates between
50-55 years will be considered if they have had
previous inspection. experience.
!"IANDIDATES Who on Interview -Fail to Qualify for
Is1 the Examiner Grade may be Considered for:A SSISTANT Examiner. Salary scale £184-£10-£246.

IMPORTANT NOTICE

[0435
Finchley Rd., N.W.1. Speedwell 3000.
REPAIRS to Moving Coil. Speakers a Speciality; cones
1L 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 1321.

to The Air Ministry, War Office,
Admiralty, B.B.C., G.P.O. and

Quality-

WIRELESS Technicians.

(I). Amplifiers from 3 watts to
K.W.
(2). Transformers of all types

H.M. Forces:

SPECIAL Enlistment of Staff Sergeants.
Exist in the Armament Artificer (Wire VACANCIES
lest) Section of the Royal -.Army Ordnance Corps for

'

ledge.

22 and under

30, except in special cir-

-.; AGE.-Oyez
cumstances.

of Pay

and Allowances.

SINGLE Men Living Out; £5/0/5.
MARRIED Men Who Have Attained 20 Years of Age
and Who Fulfil the Conditions Governing the Issue
of Family Allowance; £5/8/3.
MARRIED Men With 1 Child; £511313.
ED Men With

2

.Examiners do Not Undergo Training, but
are appointed direct to. an A.1.D station. They may
later become eligible for promotion to Examiner on attaining the requisite standard of efficiency, provided they are
willing to undertake the obligations required of examiners as above.
A PPLICATI ON Must be Made on Form 786, copies. of
1 which can be obtained on application (by postcard
The Under -Secretary of State,' Air Ministry
only) to
(I.C.S./Rec. 42), Berkeley Square House, Berkeley Sq.,
W.I.
[8749
for Component Test Bench and Assist
TECHNICIAN.
Research Department.-Box' 654, c/o The Wireless

13

-

World.
_

Garden City, Herts.

Iladio, Ltd., Welwyn
[8761

JJ

-

Testers and Inspectors, .experienced with reassociated equipment;
tog rates of pay to experienced men.-Write, stating age
and experience, to Box 648, c/o' 3'he Witless World. 8762

RADIO
ceivers and/or transmitters and

AIRWAYS Have Vacancies for Expert
IMPERIAL
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 marls the envelope GEO/9. [8765

:

WHERE
married

-ii

;SALES

(Contractors tatha
MARLBOROUGHRD.;
G.P.O., etc.)
UPPER HOLLOWAY,
LIMITED. Tel.:Archway16611213
LONDON, N.19.
flours of Business-Monday to Fiddly, 8.25 s.m. to G pan.

for Qualified Men, and, subject, to satisPROMOTION
factory conduct, increases. in pay after 8 and 13
years' service.

SITUATIONS WANTED

SATURDAYS CLOSED

Radio Television Service Installation

FXPERIENCED
-1 Engineer, own vehicle
fully equipped,. London and

Northern suburbs.-Box 655, c/o The

-

-

Instrument

DRAUGHTSMEN Required (in the Midlands), used to
small part mechanisms; write, giving particulars of
experience, also state age and salary'required. -Box 647,
[8763
c/o The -Wireless World.

Me Experts

Specified by

on Enlistment.

for- Radio

)

Children; £5/16/3.

UNIFORM and Kit Issued Free

[8770

-TUNIOR Research Engineers
el Developmen. Work.-Murphy

May we. send you our latest catalogue
and technical manual . . PRICE 6d.

MARRIMARRIED

Public Quarters are Allotted, the rates for
men will be reduced by 19/6 per week.
CANDIDATES May Live Out During the Course.

-

1-AASSISTANT

single and three phase, from
miniature L.E. types up `to
high voltage models for Neon
Bombarding.
(3). Chokes iron cored and air cored.
(4). Last but by no means leastSpecial Radio Equipment from
£20 to £200, designed especially
to appeal to the Music Lover.
and Engineer.

Technicians to Undertake Testing and Overhaul of Military
Wireless Apparatus.
Must Have Sound Theoretical Knowledge
APPLICANTS
of. Wireless, and be able to carry out tests of a
laboratory nature on wireless sets.
Line " Testers and " Radio Service " EnASSEMBLY
gineers Will Not be Accepted Unless They Can
Produce Evidence of a High Standard of Theoretical -Know-

MAXIMUM Rates

'N

L.C.C., etc., and specialise in the
design and construction of Super

SITUATIONS VACANT
FOR

!

Just to remind-YOU that SOUND
SALES LIMITED, are Contractors

[0394'.

_

AUGUST" 3RD, 1939.

Wireless World.

[8771

PENSION.

Engineer, experienced construction, inWIRELESS
stallation, radiotelephony, transmitters and marine
direction finders.-Box 644, c/o The Wireless World.

From 32/- Per Week After 21 years' Colour

PENSION
Service, according to ranks 'held.

[8764

Applicants Must be Medically Fit, and ,pass
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.
A PPLICATIONS Should be Made by Letter Marked
" A.A. Wireless," to the Commandant, Military College of Science, Woolwich, S.E.18, giving -details as

SELECTED
a test in Radio Technology and the practical use

follows:

L)

3.

..

[8748

MINISTRY.

ëD ADIO Engineer, well-known expert,. Czech, with
.LL thorough knowledge of both European and U.S.A.
designing and production methods, also skilled in transmitters, in August visits England; seeks. an English employer.-Box 643, c/o The Wireless World.
[8760

ELECTRIC

-

Firms worked for, period and actual work undertaken,
General education.. Technical education, subjects,
periods and certificates.
Date of birth, if married, number of children.

AIR

-

-

-

-

Exist for Unestablished Appointments as
VACANCIES
Examiners in the W/T and Instrument Branches.

QUALIFICATIONS.
for Vacancies in Instrument Branch
IAPPLICANTS
Must Have Good General Education, theoretical

knowledge of physics and training in light engineering
or instrument making.
Candidates should be able to
read
drawings, understand
specifications and use..
micrometers and other types o' measuring instruments.
If necessary, preference will be given to- candidates having
a good knowledge of thermometry and optical and pressure measuring instruments.
A PPLICANTS for Vacancies in W/T Branch Having
the Following Qualifications will Receive Preference
good general education, sound technical knowledge of
high frequency engineering equal to City and Guilds
final examination in Radio Communications, practical
knowledge of modern W/T and electrical equipment.
Candidates should be able to read drawings, understand
specifications and use micrometers and other measuring

i

MISCELLANEOUS

LOUDSPEAKERS, LOUDSPEAKER CONES, LOUDCOMPONENTS,
SPEAKER

CREDIT FINANCE CORPORATION, Ltd.,RETAIL
123, Clapham Park Rd., S.W.4. Tele.
Mac. 2863.
Established 1929. Accountants to the Trade, Company
liquidations, Deeds of Arrangement, Status Enquiries,
Repossessions, accounts collections.
[8766
-LIVERY Radio Dealer Who is Not a Regular Reader
of " The. Wireless and Electrical Trader " should
send -his trade card at once for a specimen 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 manufacturers and traders. Trade only. 15/- per annum,
post free.-Published at -Dorset House, Stamford. St., Lon[0615
don, S.E.I.
:

TRANSFORMER LAMI NATI ONS,

AERONAU'rICAL INSPECTION DIRECTORATE.

I

:

TRANSFORMER HOUSINGS,
TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING.
AUTOMATIC SCREW MACHINE
PARTS U P TO 2" DIAMETER,

-

.

Contractors to
Admiralty,
War Office and
Air Ministry.

the

a

PATENT AND TRADE MARK
AGENTS

rt EEChancery
and Co. (H. T. P. Gee, Mem. R.S.G.B., etc.), 51-52,.
Lane, London, W.C.2. Holborn
lJP

BRITISH
ROLA LTD.
M INERVA ROAD PARK ROYAL

,
,N,W Iq.'
'PHONE:-WILLESDEN 4322-3-4-5-6

instruments.

.11111113111111B111111111B111

from Candidates Previously Declared
APPLICATIONS
Unsuccessful will be Considered, provided the neces-

Rea

sary additional experience has been gained.

UCCESSFUL Candidates will be Given "a Period of
kJ Training in Inspection as Applied to These Subjects,
not exceeding three months.
Training Candidates will be Regarded as 'on
DURING
Probation and Paid at the Rate of £3/10 Weekly.
On Satisfaztory completion of the training course they
will be appointed as Examiner 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.)

DRY SHAVERS

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

4547-8-.

Handbook free.

[0001

TUITION
Training.-P.M.G. exams. and T.E.E. Diploma;

RADIO
prospectus free.-Technical

particulars, stamp_Masters,
Copthorne Bank, Crawley, Sussex.

tuition;
THE

INSTITUTE

College, Hull.

OF

WIRELESS

(Founded in 1925.

TECHNOLOGY

Incorporated).

The advantages of professional membership
are open to all qualified wireless engineers.

Price 8s. 6d. net.

House,
[8683

training Marine, boadcast and
mod. fees; boarders taken;
approved college, prosp.-Dept. W., London Radio College,
Grove Park Rd., London, W.4. (Chi,. 3244.) -[0580
-

syllabus, may be obtained from the
Secretary Institute of Wireless Technology, 4, Vernon Place,
Southampton Row, London, W.C.I.
'Phone : Holborn 4879.

Radio Laboratory Handbook."

Lincoln

WIRELESS.-Complete
television; posts waiting;

PROFESSIONAL MEMBERSHIP
full information, with

[0611

Code Easily Learnt by Gramophone Records,
MORSE
all speeds, 2 to 20 words per minute; also private

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

Post free 9s;

.

AUGUST 3RD,

specifications;

We do quite a
lot of business
making up trans-

but we have a

standard list.

formers to

May we send you

ownNl

customers

Wireless
World
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BUSINESSES AND PROPERTY FOR
SALE, TÒ BE LET, OR WANTED

ELECTRp1 IX BARGAINS

WIRELESS and Electrical Business, N.W.10"district,
for sale, long lease, low rent, new shop front; £250;
stock at valuation or near offer. -Box 658, r/o The 1 ire ira-s 17'orid.
[8775
THE Wireless sod Electrical Trader.' is an, essential
part of the equipment of every Wireless Trader; its
pages reflect the very latest turn of trade events and it
s, for
is read by all the leading dealers_ and n anulnetu
particulars of businesses offered or wanted. By su bseri ition to the trade only, 15/- per annum, post free-Send
Tour trade card for specimen copy to Dorset House, Stamford St., London. S L.L
10614

ARP

V

a copy ?

-

-

Westmoreland ltd., Loudon, N.14' .9. 'Phone: Colin

Advertisements 5..

137

rrcc

Pa mph onic

BOOKS, INSTRUCTION,

ETC.

AMERICAN Valve Data, -The 200 -page Raytheon Data
Book gives full characteristics, applications, all types
American valves; invaluable to servicemen; post free anywhere; 2/3. -Leonard Heys, 36, Henry St., Blackpool.
[0594
A LL Wireless and Radio Engineering Books Available
through new financial terms as low as 2/6 monthly.
-Write 'a card or call personally for details and lists from
the Radio Department, Phceuix, Chandos Place, W.C.2.

AMPLIFIERS

Pam Ironic Reproducers Ltd. (As.so need tenth f' Ye,
45, St. Pancras Way; Loniol, N.W.I.

li

'Phone EUSton 1727.

[8623

THE

WIRELESS
EER
ENGINEER
Journal
of

The

Radio Research and Progress
For professional wireless
educational
engineers,
authorities, students, and
all associated intimately
with wireless.

8/

Monthly 2s. 6d. net.
LIFFE.

Y:

'FOUNDATIONS of Wireless." By A. L. M. Sowerby,
" .L
M:Sc. Second edition. An elementary textbook
on receivers. Deals fully with the construction of wireless sets, valves, and the process of detection. Price 4/6
net. By post 4/11, from Iliffe and Sons Ltd., Dorset
House, Stamford Street, London, S.E.I.
RADIO Data Charts." By R. T. Beatty, M.A., B.E.,
" 1íL
P.Sc. Second edition. A series of Abass providing most of the essential data required in receiver design'
and enabling problems to be solved without having recourse to complicated mathematical formulm. Price 4./6
net. By post 4'10, from Iliffe and Sons Ltd., Dorset
House, Stamford Street, London, S.E:1.
LEMENTARV Principles of Wireless Telegraphy and
"7'
X.4 Telephony.- By R. D. Banguay. Revised -by O. F':
-Brown, B.Sc. Third edition (1930). 'l'he 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 involved. Well illustrated. Price 7/6 net. By post
from lliffe and. Sons Ltd., Dorset House, Stamford St.,
London, S.-E1.
THE Wireless World " Diary for 1939 contains 77
1 pigea of
formulee and general ínisirmation of
the kind that is always wanted but is difficult to follow.
Also a list of the most. important European Broadcasting
Stations and short-wave stations of the world. Twelve
pages of circuit diagrams of receivers, amplifiers and units.
-By post 1;'7 from Iliffe and Sons Ltd., Dorset House
Stamford Street, London, S.E.I.
facts,

SONS LTD., LONDON. S.E.1
W.W.2

-
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Anglo-American Radio (& Motors), Ltd.
Armstrong Manufacturing Co.
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Capstan Cigarettes
Chloride Electrical Storage Co., Ltd_
Edison Swan Electric Co., Ltd.
Electradix Radios
Evrizone Radio & Television Co., LI

5

Fluxite, Ltd.
General Electric Co., Ltd.
Goodmans Industries, Ltd
Grampion Reproducers
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Institute of Wireless Technology .........
International Correspondence Schools
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Co.

Marconi-Ekco Instruments,
Masters, C. E:
McClure, ,John, Ltd.
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Inside Back Cover.

Quartz Crystal Co.

Rothermel, R. A., and Co., Ltd.
Salford Electrical Instruments, Ltd.
Savage, W. Bryan, Ltd.
Sound Sales, Ltd.
Stratton and Cu., Ltd.
Summers, John, & Sons, Ltd.
-

-

2
5

5/- net

4

United Insulator Co., Ltd.
Universal Electric
Varley, Ltd.
Voigt Patents, Ltd.
Vertexion, Ltd.

muted, 8d.
CRYSTAL OR BATTERY SET BUILDERS. Fitted Table Cabinets,
polished oak, litin. x 7M. xó.is. oval aluminium black panel Stied
geared ..00. mfd., sunk dial 3-way -coil switch and a single plate vernier
condenser
d 10 terminal Strip, new stock, 151-METERS, 'Weston model 354. Central ro I to 15 amps., pol. mag.

Flush. panel, 2410. dial. Sale price, 7.6. 0-20 volts, 5/9 ; 50 volts, 59
0-100 volts, 5/9 ; for A.C. or D.C.- Hoyt CZ mow. coil milliammeters,
25-0-25 m a., 10i-. Weston 0 to 30 m.a. mov. coil milliammeters, 17/6.
0-100 m.a , 1716 ; 200 m.a., 17/6. Switchboard Meters, all sizes, cheap.
TEST METERS.. For fault finding, etc. Bargain line in portable movingcoil by Everett Edgcumbe, 40 to 120 volts for home conversion to multi range, 10/6. 1,000- volts, 22/6.
M,C. METER MOVEMENTS for making multirange meters. Low m¡A.
bifn. dial, 6/- each : higher tin. dial, 5/- each. Post D-.
FREQUENCY METERS. 41ín. diet 100 cycles, 30/-. 500 cycles, 40/-.
50 cycle mains, 50/-.
MEGGERS as new. Direct Reading, .001 ohms to 10 megs. Long scale
dial for Resistance makers, 100, 250 and 200 volts, cheap. SILVER.
TOWN Portable Tester. Combines Wheatstone Bridge,' Galvo, shunts
and caties, as new, £9. G.P.O. Plug-in Bridges, several as new, cheap.
The FEIGN RECORDER. Still a Few Left.
Positive drive, worm gear and rack. Complete for use, only 37/6. Super Feigh
Fidelity Set, 42/6. Tracking Gear only
21/-. Either 3%3 doz. metal blanks can
-be used, or the glass -coated s mph to 10in.,
3/-" each. Pm. amplifiers for Recording
Sties, 1 -valve Battery Model in cabinet,
A.C. Mains pre-amps fie a, with
f)
`
25/'sax
valve rectifier, steel -caged model, 60/-.
SPECIAL CLEARANCE. Parcels of experimental oddments, coils,
magnets, a ire chokes, condensers, mikes, switches, terminals, etc. Post
free, 101b., 5'-. Very useful Bargain.
Sale List "W" Free on request.

SERVICE MEN

20,000, 50,00o, g

"Wireless Direction Finding," Third Edition.

Price 25s. net.

,i 7'6

Assorted, colour coded resistors,

3
DOZ, CONDENSERS.
2 electrolytic

1

Assorted tubular
and mica condensers.
STEEL CABINET. A very useful steel cabine
with partitions for above, screws, etc.

17/6

VALUE £4 for
KIT No. Y comprising resistors and condensers only a,
12/6.
above,
KIT No. 3 comprising volume controls and cabinet only, 6/b,
SPECIAL OFFER l

i

l

Fully shrouded Transformers by America's largest manufacturer. While
they last.
All 230 v. primary and fully impregnated.
T28708-375/57.5 v. 130 in/A., 6.3V5 A. 2.5V5A. 5V3A.....,:-...- 15/.
T10610-356/350 v. 150 A., 2.5V6A. 2:5V2A. 553A
12/6
T7236-375/375 v. 120 m/4, 6.3VCT. 4A. 5V3A
.,._.. 10/6
T7326-350/350 v. 100 m/A., 6.3VCT. 3A. 5V3A
9/6
T7307-350/350 v. 80 m/ A., 6.3VCT. 3A. 5V3A..............,. ,
7/6
T7000-320/320 v. 80 m/A., 6.3V4Á 5V3A
7/6
716
T6025í320/320 v. 80 to/A., 2.5V6Á 5V3Á
T404019-10V4A Primary 'rapped 110-250 v.
.................. 5/6
T1113AB-110/230 v. 500 watt Auto Transformer .............-...., 29/6
The following chokes are interleaved and impregnated.
T7007-250 m/A., 135 ohms, 20--8 Hy., cadmium shrouded......._ 12/6
T7007A-150 m/A.,' 250 ohms, 30-12 Hy., cadmium shrouded ..- 12/6
100 m/A. 20 Hy., 500 ohms, uushrouded
........-. .-.... 4/ if
15 Hy., 250 ohms
1/1111

...........

.......

.

1

inside.

B/

72 RESISTORS.
to watts

By post 5/5

EMMIM

contacts

This. ervice Kit comprises
( VOLUME
CONTROLS.
meg., meg.

DORSET HOUSE,STAMFORD ST., LONDON,S.E. 1
_.

and

6',

FOR

Issued in -conjunction with "THE WIRELESS WORLD"
and ,Published by the Proprietors:ILIFFE & SONS LTD.,

..

clutch

A SERVICE KIT

<

Inside Front Cover

,or,

Bargain Offer ! ! !

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

3

e

BUZZERS. Buzzers for Signals, Wave-meters or Testing.
High Note Model T, smallest Buzzer possible, very
sensitive. Platinum contacts. List, 10/-. Sale,
High Note "D.M." Boozer in ease, 3/6.- Service Buzzer
No. 24, 1276. D.111 Double Circuit -Twin Buzzers, 10/-. '20 volt G.P.O.
Buzzers, 3/6. Small Buzzer, 1/6. Larger models, 2/6 and 3/-.
G.P.O. £2 MORSE SOUNDER BUZZERS. On Mahogany base, 7/6.
Telegraph Vertical Needle Signal Galvos,
MORSE PRACTICE SETS, No. 3, with key, buzzer and "lamp for sound and
visual, line ping, etc., 7/-- Sound Type, lA type key and buzzer, 3/-.
Visual Type 2A, key and lamp, 2/
KEYS, Govt. surplus table Morse Keys. Type KBSL.
Polished wood base, massive -brass
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10/-. Enclosed 2 -crystal) Permanent Deteotor, 2/-, Carborundum
Marconi Army Detector, 9/6. Galena Point Detector, mounted, 1/6.
mGalena arai Neutron Crystals, 4d., 60., and Periten, 1/-. Carborundum
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Ganging, Automatic Volume Control, Instability,
Distortion, Mains Hum, Whistles and Local
interference, are all separately treated. There is
also a special chapter on the Aerial -Earth System.
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R.F.
7(6. A.C. Rand Generators, P./f., geared drive, 80 volts,
e
to mºtch with Valves, 40/-,
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Circuit Diagrams
A Plea for Standardisation
GRAPHICAL 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 publication nearly three years ago of a British
Standard Specification. Differences of
opinion may still exist in matters of
detail, but the symbols generally employed in published diagrams are, with
a few unimportant exceptions, sufficiently alike to be easily recognisable.
It is unfortunate that the same
unanimity does not exist with regard
to the layout of the diagrams themselves. Wireless apparatus generally,
and especially receivers, tends to become 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. For
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
-

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 symbols 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 leads
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 standardised method of presentation were
universally agreed and adopted.

Standard Time
B.S.T. or G.M.T. ?
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 therefore
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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Super Receiver
AFEW months ago I explained the
general idea of the " Musa

"-a

special aerial system (MultipleUnit Steerable Aerial) for selecting
any particular downcoming ray of waves.
It is being installed to maintain the transatlantic telephone service when conditions
are too bad for even the elaborate receivers.
used hitherto. The trouble, you will remember, is that long distance short-wave
signals generally arrive at several different
angles, usually between about 5 and 3o'
degrees above the horizontal. These are
as likely to cancel out as to reinforce one
another, and the result is a very troublesome 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 operating a control in the receiver
it is possible to adjust the angle of reception 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
.

More About the
MUSA Transatlantic
Telephone Receiver

.

By " CATHODE RAY "
cylinder, so to speak, and_ ought to be
ready for "service soon ; some more information 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 insufficient space in 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 I 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 unfrequented 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. There is a similar
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 it
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

Burying coaxial cables used to connect the
sixteen trapezoidal aerials of the Post Office
MUSA system at Cooling to the receiver
described in this article.

eously at present and perhaps as many 'as
six later on. Instead of using both side bands for one channel, as in broadcasting,
each sideband carries a separate conversation ; and the transmitted carrier wave itself 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 reintroduced 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 preselector stage, and the better " communication " receivers have two, it is rather
startling to find that the great Musa
receiver (which one might reasonably. expect to have half a dozen at least) has
It fully makes up for this,
none at ,all
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 counting the separate oscillator 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
push-pull ; that makes 32 for a start,
doubled for the spare receiver.
A receiving circuit on this scale may

!

The receiver itself, which you remember
is a r,o7.9-valve model, occupies (when
finished) panel space 8 feet high by 1io
feet long, so does not come within the portable class. Actually the equipment is
duplicated, so comprises two complete
receivers, and each receiver is arranged
to handle two speech channels simultan-

1

-

,

ONE AERIAL UNIT
80 FEET

CONCENTRIC
CABLE

seem too complicated to follow: and it certainly 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. z is a block diagram of one
signal path through the receiver from one
aerial, showing the various stages and frequency changes. The rest is mainly repetition of identical equipment.,,, One single
path like this may not be so much more
complicated than a modern broadcast receiver as to be beyond following. Let us

try.
With three frequency-changer stages

Wireless
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there are, of course, three IFs 3,100, 600
and no 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 interference 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 alternative transmitter frequencies can be selected
by ganged switches connecting the appropriate aerial tuning circuits and first beat
oscillators, which are designed to convert
all their frequencies to the 3,Loo-kc/s first
IF. From 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 far the purpose of preventing the frequency-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 tuning 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, being the
only tuning control in the whole receiver,
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
.
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Close-up of one of the coá.xial cables before
anchoring flanges were put on, showing
porcelain insulator and inner copper tube.
This and the previous photograph were supplied by the Post Office Film Unit.
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accurate by AFC. But the ordinary AFC
as used in some broadcast receivers is not
good enough-not by a long way
That
is thought to be working quite satisfactorily if it keeps the tuning within about
z 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 ioo-kc/ s crystal -controlled
oscillator. The AFC control valve is
simple enough, but the single box I have
marked " Discriminator is not the usual
double -diode valve and special IF transformer ; 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.

2nd I F
600 kc/s

-

3.1 Mc/a

As the received carrier wave is so weak,,
compared with the sidebands, it has to be
taken through a separate amplifier. Before we get to that, however, there is the
third frequency changer. The oscillator
for this is rather novel, for instead of being
independent it is locked to the zoo-kc / s
standard by being derived from its fifth
harmonic. Three things emerge from this
third frequency changer
sideband of
94 -loo kc / s comprising one channel of
communication; a sideband of Too -1o6
kc/s, the other channel ; and the diminutive " pilot"' carrier wave, zoo kc/ s.
These are all separated by extraordinarily
efficient filters-the carrier filter, for
example, cuts off sharply at only 20
cycles off tune (no wonder accurate tuning
is needed ). This carrier has to be amplified before it can be detailed to its
various jobs (I) AVC, acting on the 2nd
IF amplifier ; (2) frequency control, acting on the 2nd beat oscillator as already
described-; and (3) recombination with the
two detached sidebands to- give audio
outputs. Only the lower frequency channel is shown in Fig. i-the other is identical.
The apparatus included in this diagram
is' in itself a complete receiver -and an
exceptionally elaborate one-but in running through it I have had t6 skip one or
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
" box " ' it would be enough to- make it

3rd

I

-

AUDIO
FREQUENCY

F

100 kcJs

100-106 kc/s

prir
/11

III

I F

FILTER

kat I F
AMPS.

2nd

FC

IF `
FILTER
2nd

--

CHANNEL
ELECTION
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2nd 1F

AMPR.

3rd
34 -100 k c/s

FILTER
100 kc/s

PRESELECTOR
TUNERS

PHASING CONTROL
FOR `STEERING"
AERIALS

BO
1st BO
CRYSTAL- CONTROLLED
(ONE FOR EACH TRANSMITTER)
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VALVE

DELAY
NETWORK

D

LINE
AMPS.

BRANCH
COMER.
UNIT

OUTPUT

PILOT
CARRIER

PILOT
CARRIER
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RECT.

AMPR.

3 d

2d

F

100k4/s

?20 c¡s

AVCA

I

AMPR.

100

cis

MASTER OSC.
CRYSTAL CONTROLLED

DISCRIMINATOR

2.5 Mc/s

±
FOR
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3

i.-One complete receiver path from aerial to output. The direct signal path suns across the top of the' diagram : the parts hanging
from it are heterodyne (beat) oscillators and other frequency controlling accessories.- Some of these are very complicated. Abbreviations :
FC, frequency changer ; BO, beat oscillator ;- IF, intermediate frequency ; AFC, automatic frequency correctidn ; AVC, automatic volume control."
Fig.

.
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Super

Receiver-

clear, so I shall just say that it is an artificial " line " tapped at 16 points for the
output from the second beat oscillator to
be drawn off at different phases for the
E6 separate receivers of the Fig. i type,
these phases being under control.
This
is the control that makes it possible to
adjust the angle atwhich the whole aerial
array receives. At other angles, the
phases at which the signals arrive, after

combination by the controllable phase
changer, are such as to cancel out, more or less ; so
reception is excluded. The
signals received by the t6
aerials from the desired
angle all add up together to
give a correspondingly useful total, which from the
secondary frequency changer onwards is combined.
But there is one more
" dimension in which this
receiver is split up along
multiple paths. The system
just hinted at is responsible
for combining the 16 systems, 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
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 reception, 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. I, are bundled together,
branching out and recombining, to obtain the special
advantages of the Musa
system.

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, nosy
Just to make the whole affair
signals.
even more superhuman than it is at present, the G.P.O. research people are busy
on an arrangement for automatically keeping the three phasing controls adjusted to
the best angles, as found by the monitorI should perhaps have reing fourth.
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. z, are, as you will have
`

.

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 forming a column. The necessary adjustments
again are indicated on a cathode-ray tube.
Having examined one path we can stand

AERIAL

2nd
F Cs

is sent steadily and clearly to the international exchange in London ; and the
listener has no idea of how the fluctuating
beams of waves are being caught in r6.

nets, sorted out, brought into step, and
combined ; guided and marshalled by tier
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 command all this for anything less than the
sublime !
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back for a bird's eye view of the two complete super -receivers, Fig. 2, in which the
detail has been stripped still more cleanly,
leaving only single lines-or even lessto represent what is shown in Fig. r. The
aerials have been bent back on top of the
receiving station for the sake of compactness. From Fig. 2 it ought to be possible.
to get a general idea of how by the splitting and recombining that has been described the number of paths varies from
i6, to 64, to 4, to Yo, to 6, and to z.
Various interconnections, such as those
leading from the carrier -wave paths, are
left out.
And so all the conhplexity 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 Industry
AFOLDER describing the new season's K -B
receivers has now been issued by KolsterBrandes, Limited, Cray Works, Sidcup, Kent.
Features of the new models are : Peer-less giant
tuning dials, variable selectivity and extended
AC voltage range (100-250 V).
Charlton Higgs receivers are now obtainable
from Frederick Waterhouse, Limited, Stanley
Works, Dudley Hill, Bradford, Yorkshire.

0

0

c

Q

0

The Grampian works reopen on August r2th
after the annual holiday.
A leaflet

o

just issued by Salford Electrical

Intruments, Limited, of Peel Works, Silk
Street, Salford, 3, Lancs, describes -a new Salford Link Test AC ammeter; the length of the
almost circular scale (about Soo degrees) makes
for exceptional accuracy in reading.
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Wireless and Imperial D
MAINTAINING COMMUNICATION IN TIME OF WAR
T the present time, when the tense
international situation has become such a dominant factor in
our everyday life, it may not be
out of place to review the great part
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
of
the
defence

the disadvantages of the cable system.
Although something like 6o per cent. of
By G. L. MORROW
the world's cables are British, their effectiveness may be very seriously impaired
in time of war for the following reasons.
graphical factors, many cables are parInter -continental cables, of necessity, lie ticularly
prone to the danger of attack by
on the bed of the ocean for by far the land. Perhaps
the best example of such
greater portion of their route, and, there- are
the land lines linking the Mediter
fore, rely upon sea power for their proraneah and Far East systems between
tection against enemy action.
Great Alexandria and Suez.
Britain still reSuch then are
disadvantages
-whole British
mains the world's of- the cables, andtheit chief
needs no technical
Commonwealth of
paramount
sea knowledge to realise that
T is generally conceded that, great
communiNations rather than
Power, but, even cation is almost free fromradio
1 as was the part which wireless
such defects,.
of the British Isles
so,
the
very vast- although, of recent years, the possibility
played in the Great War; its importalone. The importness of our Empire of intensive air attack
ance would be far greater in any
on the terminal
ance of rapid and
makes it extremely stations in the British Isles
future
emergency.
Since
1918
great
has had to be
reliable direct comdifficult to prevent considered more
seriously than was the
strides have been -made in technical
munication between
isolated raiders case during
the war of 19r4-18.
progress, and broadcasting with its
London and the
from cutting, and,
immense potentialities for propaganda
various Dominion
in some cases, lifthas come upon the scene ; in addition,
and Colonial GovWire or Wireless ? '
ing a cable. Parernments can
wireless and cable interests have
ticularly is this
hardly be exaggebeen amalgamated to their mutual
danger
apparent
At first sight, therefore, it would appear
rated. In fact, it is
during the open- reasonable to regard radio as the ideal.
advantage.
no mere figure of
ing phases of hos- method of Imperial communication. What
speech to say that,
tilities. A g a i n, must not be forgotten, however, is that
in the present unfortunate circumstances, many cables which are owned or con- such communication is to a large extent
the very existence of the Empire depends, trolled by British interests either touch, governed by the exigencies of strategic
to a large extent, on its communicaor even pass through, foreign territory. problems, and that, in this respect, wiretions. The rapid interchange of views Though such countries may, and probably less unfortunately suffers, from the grave
between the Home and the Dominion would, be neutral, this is a grave potential disadvantage of lack of secrecy.
Before,
authorities, important as it is in time of source of leakage of information, since it however, dealing with this question in
peace, would become of infinitely greater may be difficult to ensure a watertight more detail, it will be as well at this point
importance in the event of war.
censorship of such stations.
to mention the well -established advanSo great has been the development of
These cables would probably not be tages which radio does possess over the
radio engineering during the past decade used for confidential official traffic in war- cables, and to include the part which the
that there is a somewhat excusable time, and reliance would be placed almost Broadcasting services may be expected to
belief amongst the general public that entirely upon what is known as the " All play in any future' war.
wireless is now the sole channel of
Red Routes," that is to say, on those
It will, probably, be generally conceded
long-distance communication. Readers of cables which throughout their route touch without argument that radio's chief
The Wireless World will, of course, know
only at British territory.
This would contribution to the problem of communithat in the same period the
advances in cable technique
(and this includes ordinary
land line telegraphy and
telephony), while, perhaps,

f

-

to the lay mind less spectacular and, therefore, less

advertised by the daily
Press, have, nevertheless,
been almost equally rapid
and far-reaching in their
own sphere.
In any survey of Empire
communications the relative
roles played by both wireless and cable systems
should, therefore, be conThe Beam wireless stations now constitute an important link in the chain of Empire communications. This
photograph shows the multiple aerial system at the Dorchester station, operated by Cable and Wireless, which
sidered since it must .be
recently established a record by transmitting II million words in a week.
appreciated that, from the
defence point of view, they
are, in effect, sister services each of which
immediately become a serious disadvan- cation is that of ship to ship and ship to
has certain advantages over the other, re- tage owing to the reduction in the number shore working. This, to -day, is as efficient
sulting in their joint use and co-operation.
of cables. available, even when allowance and reliable as the corresponding land serTo understand why such co-operation is is made for modern multiple circuit workvices, and, coupled with the very high
necessary we must first examine briefly ing.
Lastly, owing to certain geo- accuracy of modern DF equipment, has

Wireless
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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 frequency technique not 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 limitations, aircraft can, by means of radio,
communicate with other aircraft or with
the ground over distances which were not
even contemplated ten
years ago.
Closely linked with.
radio communication
between ship and
shore is the meteoservice,
rological
which, under modern
war conditions, is a
vital service if the
proper use is to be
made : of defence. It
is not generally realised that meteoroIogical. forecasting depends for its accuracy
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only reduce the area in which interception by an enemy or his agents is possible. 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 entails 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.

the control passes to the British, and
Dominions Governments.
In conclusion, there is no doubt that
in 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 bulletins and warnings of air raids,
the Broadcast service offers great scope
for propaganda purposes especially to hostile and neutral peoples. Here, strangely
enough, the lack of secrecy of Broadcast
transmission is its greatest advantage

In order that full advantage might be
taken of a joint cable and wireless system for Empire defence, the British and
Dominions Governments in 1928 sponsored an amalgamation between the then

because such propaganda cannot be censored, 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 certainly be denounced by the enemy countries' own systems, and by their press ;
nevertheless, the very uncertainty which
such propaganda causes among the civilian population has in the long run no
little effect on their morale.

_

,

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

e

on 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 conditions radio communication 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 as been mentioned above, all forms
of wireless communication suffer from
lack of secrecy, the reasons for which are
sufficiently obvious to need no explanation, 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 advanced systems of directional transmission

opposing interests of the Marconi Com-

pany and the Eastern Telegraph Company and, as a result, the Imperial and
International Communications Company
carne into being. Besides controlling the
Marconi and Eastern Telegraph organisations, 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
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Shadows
An extract from Henry Farrad's correspondence, 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
!

Our, cover picture is based on a design
kindly supplied by the Post Office Film Unit.

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 only a

32.-Mysterious Television

:-

1

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 him about an
inch to the right. Just like a ghost, in fact.
Well, I mustn't trouble you any more, but
if you can tell what the mysterious shadow ers are doing there it would be good of you
to let us know.
Yours sincerely,
IDA LYTE.
What is a likely cause of this effect, and
can it be reduced? Think it out yourself, and
then turn to page 137 to see if your solution
agrees with Henry Fetrrad's.

121

The Wireless World, Augus- loth, 1939

Parasitic Oscillation in Frequency -

Changers

By J. A. SARGROVE, N.C.Mech.E., F.T.S., M.Inst.B.E.
(Membe. of the Tungsram Organisation)

KINETIC -GRID CURRENT IN THE TRIODE = HEI'TODE AND TRIODE - HEXODE
'

FREQUENCY-CHANGING problems have been with us ever since
the first attempt was made to produce a beat note by the heterodyne
method, but in the early days less obnoxious faults were generally overshadowed by the main problems which are
now well understood.
Most of these
latter have been solved since the older
additive method of mixing was given up
in favour of the much better multiplicative system, and* we are now more concerned 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 subjected 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 -

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 mechanism of the effect in detail.

CONSIDERABLE -trouble from parasitic oscillation

L1

ing density control to an electron stream
it must be realised that the electron stream
is not completely homogeneous,- but consists of electrons moving at different velocities. In other words, the electrons do not
proceed as a marching regiment, but resemble more closely the progress of a
crowd. Hence, the insertion of a negatively charged grid into the electron stream
at first prevents the slower moving electrons 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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they are.
,In the case of electrons coming from a
In the
real cathode they return to it.
anode-current cut-off condition, the quantity of electrons in the space -charge surrounding 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 virtualcathode cannot be felt by the space -charge
surrounding the real cathode, due to the
fact that the first positive accelerator grid
(G2) 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 control, or injector, grid (G3)oscillates from
approximately zero bias to a value more
or less equal to the cut-off voltage.
In Fig. i we have a diagrammatic representation 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,
.

G2

01

effect 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

-

-

N

(CONST'ANT)

-P..
(c)

Fig. 1.-These rather unusual time -distance diagrams show the behaviour of the electron stream
inside the heptode mixer path of a triode-heptode valve. (a), (b) and (c), corregpond to the
cardinal operating points of the heterodyne injector -grid voltage wave, shown in the lower half
of Fig:. 2.
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Parasitic Oscillation in Frequency-Changers--

second, accelerator (G4). Another slight
slowing down occurs before the suppressor
grid (G5) which has a very open grid
mesh and can at
best only slightly
<
deflect t h e fast-

assuming the electrodes to have normal
operating voltages and the injector grid to

-(Ig2+a) Ég,\

,

moving

20

anode with some
force. These libersecondaries
a te
which, due to the
combined effect of
the prevailing voltage conditions, the
proximity of the
suppressor - grid,
which from their
aspect is extremely
negative, and their
Low initial velocity,
return immediately
to the anode as
shown. _..
A certain latitude
in velocities is
allowed for in this
sketch to represent
the various transit
times due to the
laws of probability
and also to the
" Maxwell " initial
velocity
distribution of the nascent
primary* electrons
of the cathode. It
will also be noted
that a relatively
small number of
electrons do not follow the entire path,
but become detached from the
general flow and
.
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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. The three cardinal points are (A) maximum positive
peak ; (B) mean effective voltage ; and (C) maximum negative peak.

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 velocity the
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 (GI) 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
Their outward
first space - charge) .
velocity, however, gradually increases
under 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 injector-grid which is at an instantaneous
zero bias, and by the attraction of
G2 which, being positive, tries to pull
They are only feebly
them back.
attracted by G4, the second accelerator,
which is still some way off.
After they pass through the injectorgrid their speed is soon increased again,
and achieves a second maximum just as
they pass through -the ` meshes Of the
be

electrons

which hit the

e

away from the injector-grid or the second
control -grid (G3) , owing to its considerable 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
G2 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 direction by G2. Some of the slowly moving
electrons are absorbed by G2, but some
must pass through the grid meshes, back
into the space between GI and G2,
whence they are pulled back by the positive attraction of G2 to be finally absorbed
by G2 after performing an indefinite number of oscillations back and forth between
Gz and G3 space and G2 and GI space.
The pulsatance of these spurious .oscillations 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 freThe' impedance of all elecquencies.
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
sufcient to make some of them resonant.
An important and quite convincing test
is available to prove that electrons do, in
fact, return from the normal virtual cathode (second space -charge) to the
neighbourhood of the first control grid
-

form the G2 and
G4 currents (a
pure loss). As this
current is comparatively small, it is
represented as a
thin line, in. this
picture.
If we now carry
out the same examination for other
_

Fig. 3.-Typical

measuring circuit
used to obtain the
static signal - grid volts grid - current
curve of a triodeheptode.

-

points of the voltage wave on the injector - and this can be performed as follows:Let us arrange a mixer valve as in
grid shown in Fig. 2 we get for point B,.
the mid-point in the oscillator" excursions, Fig. 3 applying normal operating voltages
a different set of time distance paths. Not so that we can take its static signal-gridonly is the time of transit between G2 and voltage-grid-current curve (as shown in
G3 Ionger, but the number of electrons the top half of Fig. 4).
It will be seen that the particular valve
that flow to the first accelerator is much
greater. Hence, the anode current is measured, Tungsram Type TH29, ceases
to pass grid current at point Igi = o which
smaller.
This curve also has a lower slope (hence occurs in this specimen at a bias of r.o
multiplicative mixing) which is due to the volt. We now slightly modify, our test
fact that the virtual -cathode' or second
space-charge is compressed, and is farther
I The Wireless'Wòrld, 7th and 14th May, 5939.
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Parasitic Oscillation in Frequency -Changers-circuit, see Fig. 5, by coupling a powerful

quency very similar to the resonance frequency of the signal -grid (GI) circuit
and, shock excitation is readily achieved.

signal generator? to the oscillation.injectorgrid (G3) and insert decoupling means
into each electrode to unsure stable conditions for measurements at very high
frequencies. We find that with a given
oscillation on the injector -grid, G3, current
now flows with the signal grid biased to
the point where previously no grid current
existed, i.e., that by shifting the bias

Fig.

4.-The

top half

of the diagram shöws

-

120

the static signal -grid volts grid - current
curve with a cut-off
potential at point
o ; the lower half
shows the displacement of this cut-off
point as a result of
the heterodyne oscillation of increasing
frequency and magnitude impressed on
the injector grid

(Egr) potentiometer towards the negative

we get a series of new positions for
Igz = o. From Fig. 5 we see that the
value of Egi for Igz = o increases ex-

ponentially with the frequency and the
amplitude of the oscillation on the injector -

-u

i

(Eg3 eff.)

grid.

20

This test proves
not only that electrons return from
between G2 and G3
into the GI G2
space, but it also
shows that some of
the electrons have
sufficient kinetic
energy to hit Gr.
The electrons reaching GI in this reverse direction produce the above

measured
signalgrid current which

one
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can con-

ter

15

m
veniently.
kinetic
-signalgrid current,"
though it has been
termed
" transit time current" by
others' due to the fact that its value increases rapidly as the period of oscillation
on the injector-grid approaches the transit
time of electrons entering and leaving
G2 - G3 space.
It would appear that the explanation of
the parasitic pseudo .signals., described by
W. T. Cocking4 and by A. Owen Walker'
lies in the fact that at point C in the injector -grid voltage., wave, electrons have
penetrated G2 in a reverse direction, building up a new space -charge and causing
This extra unintentional
grid current.
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 occurring only at the negative peaks of its voltThis fact was already
age excursions.
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-

Negative Resistance
30

40

It would not occur to -a similar degree on
medium and long waves, where the resònance 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
+60V

can mitigate the trouble by inserting resistance into the signal-grid lead, i.e., by increasing the damping, and thus reducing
the impedance, of the resonant circuit reflected into the valve. Moreover, reducing 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
It has been suggested" that.
waves.
there is perhaps a simpler explanation
based on a negative resistance characteristic 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 oscillator is already exciting the injector -grid
circuit, we have only to consider the
signal -grid circuit and the IF anode circuit. 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.

+250 V

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 reducing 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

+100V

,

%

Television and Short Wave World, March,

i81 -18z.
1939-pp.
3 Philips
Set-Makers Bulletin, Oct., 1937,
40-4.1 ERs
pp.The
4

Wireless World, Feb. 9th, .1939.
The Wireless Engineer, August, 5937.
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Fig. 5.-Measuring circuit to obtain lgt = o displacement .curves as a result of .very high frequencies `ifnp esseri- on Ge by -a powerful signal generator.
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Parasitic Oscillations in Frequency-Changers-

accelerator electrodes (Gz + G4) 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 oscillation 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 condenser is inductive, or the decoupling cir-

cuit with its earth return is not purely
capacitive, a continuous parasitic oscil-

lation occurs which is practically unaffected 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 GI and/or the kinetic signal -grid
current.
-

Television
Programmes
Sound 41.5 McIs

Gaumont-British News. 9.35-10.30, O.B. from
the Hammersmith Palais de Danse, which will

News from the Clubs

" Miss Radiolympia."
TUESDAY, AUGUST 15th.
3, A. P. Herbert's one -act opera " Plain Jane."

Ashton-under-Lyne and District Amateur
Radio Society

include the semi-final of the contest to find

3.25,Gaumont-British News. 3.35-4.5," Love
-In Twenty Lessons " (as on Friday at 9.5o p.m.)

slide

Cossor Television Sets
principal types constitute the
THREE
present range of Cossor television re-

Model 1210 at 53 guineas is a combined television and all -wave radio receiver,
giving an unsually large direct vision picture
(izin. x loin), The lowest -priced instrument is the 23 -guinea table Model 54, with
a picture size of approximately Sin. x
Between these two models comes the new
ceivers.

Model 65, with a picture size of bin. x 5in.

Romford and District Amateur Radio
Society

Headquarters: 1%MA A.

Red Triangle

Club,

North

Street,: Romford,
-Hon. Sec.: Mr. IL U. E. Beardow, 3, Geneva Gardens,
'Cliadwell Heath, Essex.
Tim -'society -recently mirticiPated in another interesting DF contest, organised by -the Werwyn Society.
Membership continues to increase,_ and an artificial

aerial licence has been granted to a blind member of
the society.

Slade Radio
Headquarters: All -Saints

Parochial Hall,

Road, Slade Road, Erdington, Birmingham.

Broomfield

Meetings: Alternate Thursdays at 8 p.m.
Hon. Sec.: Mr. L. A. Griffiths, 47, Welwyndale Road,
Erdington, Birmingham.
The last meeting was a red-letter day, it being the
500th occasion on which the society had met together.
Mr. A. R. Burr, of the Milliard Company, lectured on
"
type valves.

Bucks.

At the last meeting the morse practice class was

divided into groups. The fast group employed headphones, whilst the slow group caused interference with
the aid of an amplifier and loudspeaker. Meteorological data were distributed among the members of
the research group.
Owing to the great increase in membership, it has
been decided to look out for new club rooms.

South London and District Radio
Transmitters Society
Headquarters: Brotherhood Hall, West Norwood, London, S.E.
Meetings: First Wednesday in the month.
Hon. Sec.: Mr. E. Ilott, 36, Montana Road, Upper
Tooting, London, S.W.17.
At the July meeting Mr. Nixon, of the G.E.C., showed
a film illustrating valve construction. He also demonstrated the one inch and three inch oscillographs,
and &included with a demonstration of automatic street
lighting control by means of a gas -filled relay.

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

Sutton Radio and Television Club
Headquarters: 6, Manor Court, Benhill Avenue, Sutton,
Surrey.
Meetings: Wednesdays at 8 p.m.

10.20-10.30, Pas Seul.

SATURDAY, AUGUST rzth.

Sec.: Mr. N. H. Hanton, 6, Manor Court, Benhill
Avenue, Sutton, Surrey.
This club, which was started some eighteen months
ago, is rapidly increasing its activities. Among apparatus installed at headquarters is the Wireless World
quality amplifier, a local station radio feeder, a crystal
pi -A -up gramophone unit, and a twin -cone loudspeaker.
The normal proceedings include discussions on various
Hon.

3, Cartoon Film. 3.5, " Television Surveys,"
ii-O.B. from Kensington Gardens. 3.50,
British Movietonews.
9, Gaummit-British News. 9.10-10.25, Diana

Churchill and Denis Webb in Noel Coward's

pany in " The Disorderly Room," 3.30'; British
Movietonews.
3.40-4.5,- " Mr. Jones Dines
Qiit," one -act comedy by Stuart Ready.
9, Cabaret- including Flotsam and Jetsam and
Carl and Faith Stimpson's Humanettes. 9.25;

crrelary.

Headquarters: 35, High Street, Slough, Bucks.
Meetings: Alternate Thursdays at 7.30 p.m.
Hon. Sec.: Mr. K. A. Sly, 16, Buckland Avenue, Slough,

Boxing demOnstration.
FRIDAY, AUGUST 11th.
3, Puppet Parade. 3.15, Cartoon Film. 3.20,
Harcourt Williams telling children's stories.
3.50,
3.30, Film. 3.40, Animal Drawings.
Gaumont-British News.

MONDAY, AUGUST 14th.
3, Cabaret including Tommy Handley and Com-

t

Slough and District Short Wave Club

THURSDAY, AUGUST loth.
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,

Open -Air Theatre, Regent's Park.

The society's 56M/es.

room for one or two non-members to attend the field
day, and application shriuld lie made as early as pos-

tended for demonstration purposes will be
given from 11 a.m. to 12 noon each weekday. The National or Regional programme
will be relayed on 41.5 Mc,s from approximately 7.45 to 9 p.m. daily.,

Robert Atkins' production from the

Meetings: Wednesday evenings.
Hon. Sec.: Mr, K. Gooding, 7, Broadbent Avenue, Ashton-under-Lyne, Lanes.

.

Vision 45 Mc 's

three -act comedy, " Private Lives."
SUNDAY, AUGUST 13th.
9.5-10.20, " Tobias and the Angel," by James

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

days have proved very
9, Cabaret. 9.30, Vanity Fair-the trend of popular, and it is hoped field
to have a 1.7 M/cs. contest
Autumn fashions. 9.45, British Movietonews. ,later in the year. As a result of the 56 M/cs, field
the following conclusions have been arrived at:
9.55, Cartoon Film. 10-10.25, Bee Double days,
(1) A receiver having an RP stage is required; (2)
Sharp-a musical Bee.
too many stations are still using " quench " receivers;
(3) very few stations appear to search the limits of
the band sufficiently.
WEDNESDAY, AUGUST 16th.
On Jtily 26th, Mr, W. P: Green gave a lecture and
3-4.15, " Private Lives " (as on Saturday at demonstration
on Trouble Shooting."
9.10 p.m.)
9, Diana Ward in Songs. 9.10, Gaumont- Radio, Physical and Television Society
British News. 9.20, Music. Makers : Jean Headquarters: 72a, North End Road, West Kensington,
London, W.14.
Norris (pianoforte). 9.30; " Three in a Bar," Meitings:
Fridays, at .8.15- p.m.
a one -act play by Peter Franklin. 9.50,
Hon. Sec.: Mr. C. W.' Caimans, 15, Cambridge Road,
Cartoon Film. 10, Film-" West of InverNorth Harrow, Middlesex.
A committee Meeting, was held recently to make
ness.'' 10.10-10.25, Le Quintette du Hot
preliminary arrangements regarding the proposed field
Club de France.
day -to be held towards" the -end of .August. There is

An hour's special film transmission in-

Bridie.

AUGUST roth, 1939.

World

Cossor Model 65 Television Receiver.

Designed for sound and vision only, it is
housed in a console cabinet approximately
35in. x r 5in. x loin. 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
zo miles from Alexandra Palace, at an additional charge of 3 guineas.

technical topics and also on radio programmes of the
previous week. Practical demonstratons are also a feature 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.
Bushey, Herts.
Mr. A. Gardner and Mr. A. W..Birt demonstrated
their 56 M/cs. receivers at a meeting held on Jutiy 17th.
At the same meeting GIRD demonstrated a portable
crystal -controlled 56 M/cs. transmitter.
Hon. Sec.: Mr. P. G. Spencer, 11, Nightingale Road,

At the next meeting, on August 21st, Mr. A. W.
Birt will give a short talk on the C.W.R.

'
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New Apparatus Reviewed
Output impedances of boo, 15 and 6 ohms
are provided, and the power consumption
The price, complete with
is 155 watts.
valves, is £40.
This is a conservatively.rated instrument
which can be relied upon to perform in every
respect according to the -maker's specification.

GRAMPIAN 50 -WATT AMPLIFIER

THERE are four stages in this amplifier,
the first two being H63 triodes, the
third a KTZ63, and the output stage, four
6L6's in class AB parallel push-pull. There

100

70
50

OUTPUT IN WATTS
20
10
0

DENCO

" SHORT - WAVE

COMPONENTS

T OSSES in ultra -short-wave transmitting
equipment are largely bound up with
the type of insulation employed to support
coils, RF chokes, etc. Many transparent
materials of the " organic glass " .variety are
available for this purpose, but the only type
which is really satisfactory at very high frequencies is .polystyrene, known under
various trade names such as " Distrene "

L

and "Trolitúl."
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 solvent it makes a use-

Grampian Type 385 amplifier.

are three input circuits, two for microphones
(zo ohms) and one for a gramophone pickup, each circuit being provided with its own
volume control and mixing circuit.
Separate bass and treble time controls are
provided 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 deviation from linearity even above the rated
output, and on the oscillograph there is no
visible distortion at 5o watts output.
It is difficult to ascertain the " normal "

+10

'

ful

cement

"dope" for

or
coils,

Z.01

INPUT

01
VOLTS

1.0

(RMS)

.

Input-output curve of the Grampian 50 -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 o.00t volt.

-

as its electrical properties are not seri-

-

ously affected after
the solvent has dried
out.
Prices are reasonable and a shortwave choke (4 -too
costs 2S.
metres)
Stand-off insulators
cost 6d. or 8d. and
coils wound to any
ribbed
in
range
formers are priced
..

BASS

MAX.

-

TREBLE MAX

5

BASS

MIN.

O

Plug-in type low -loss Denco coils.

10

TREBLE MIN.
15

20,9

FREQUENCY IN CYCLES PER SECOND

at 3s. or 4s., with 4 -pin base. Special " air
spaced " coils with the minimum of insulation cost from 4s. 6d. to 6s.
The new address of the makers is Denco,
Warwick Road, Clacton, Essex.
Samples of polystyrene insulation and
" Denfix " quick -drying solution.

Frequency response of Grampian Type 385
amplifier. The dotted curve is for an arbitrary 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 3o and
20,000

c/s.

'r".WICK

R6(."
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\BIASED
Ground Speed Indicator

Indicator Company. Pending the registration of the company,- all cheques can be
made payable to me.

Start Here:

New Renders

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

The Faithful Hound

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 automatic detuning of the
receiver, caused by the movement of the aircraft, the degree of detuning, and therefore the
fading, fluctuating in sympathy with the speed
of the aircraft over the ground. The explanation of the phenomenon is given below. Now

IWAS very astonished to read a little

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 is irradiated as quickly as
possible by the emanations of a 20 -metre
transmitter, astonishing effects occur; At

read on.

first, the virulance of the poison is increased, 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, generally call for a wavelength well down

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
Let us suppose that the
being used.
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 retuned our receiver to the apparent new
wavelength. If we were flying towards
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.

In other
our receiver the other way.
words, the effect produced by the movement 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 aircraft 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. I
trust that this is all clear, and that financial
support will be forthcoming from you in
due course for the Radio Ground Speed

,

amongst the ultra shorts.
However, I should probably have dismissed 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 information 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 particularly 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 rater the dog considered that the collection of females
whom Mrs. Free Grid saw fit to entertain;
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 preliminary 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 bites with short
waves.

By

FREE

(.21D

In vain I endeavoured to point out to
her the essential difference between dogs
and snakes in the matter of their bites.
It was all to no avail, and eventually the
patient was removed to my den and
placed near the aerial terminal 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, hut, in any cs
sic ensuing

A multitude of chargés.

yells she set up brought a passing policeman on the scene in double quick time.
I am now faced with a multitude of
police court charges, including the establishing 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 exercising proper control over it.

Neon Signs
S 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 I was extremely surprised at the
almost complete absence of electrical interference. I can, 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 continued 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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NEWS
RADIOLYMPIA'S MODEL FACTORY

GERMAN TELEVISION

.

" at leastthe major attractions,
the
of

so far as

nically
cerned,
which
August

tech-

minded visitor is con-

at this year's radio show,
opens at Olympia on
23rd, will be the model
factory. This innovation will
include various aspects in the
design and manufacture of
receivers.

Although complete details are
not yet available we understand
that the exhibits will include
coil and resistance winding, RF
coil adjusting, loud speaker re-

-

Some "Private " Developments

Receiver Design and Construction

f1NE

WEEK

OF THE

sonance testing, impedance and
inductance comparisons, ganged
condenser testing, tubular condenser construction, chassis wiring, testing and assembly. Some
features of valve and dry -battery construction will also be
depicted.
Each of the above processes
will be demonstrated ' by individual manufacturers who will
endeavour to show by their joint
efforts the various stages in the
of
a
modern
production
receiver.

BROADCASTING IN FRANCE
Radio and Television Licences : National Broadcasting Administration
IT is learned from the official francs for each additional

ALTHOUGH the Standard
Television Receiver was the
only one to be seen at the Berlin
Radio Exhibition, which. closed
last Sunday, some of the manufacturers are continuing the development of their larger models
for marketing when permitted.
Among these manufacturers is
the Fernseh Company which has
developed a televisor incorporating 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 increase the depth of this table
model receiver. The set incorporates an ,all -wave superhet,
.

which is adapted for the reception of the wired wireless system.
The intermediate frequency in
the vision receiver is 4.2 Mc / 5.
The FernsehCompany is also
producing a television adaptor
which can be used with a Blue
Spot six=valve superhet.
A small projection type receiver for hone use is another
of the Company's products in
which a new projection "cathoderay tube and a new type of
lens -screen reflector are .used.
The resultant picture, which is
42 by 5o cm., can be viewed in
comfort from as close as two
yards.
-

.

-

-

-

"

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
receivers.
According to the present'proposal, owners of valve sets for
domestic use will °pay 7o francs
instead of 5o francs. Receivers
in public places, and traders'
shops used for free entertainment will be rated at 140 francs,
whilst a fee of 28o francs is proposed in the case of sets in halls
charging for admission.
The proposed television tax
on receivers for private use is
140 francs. Double this fée will
have to be paid by owners using
sets for free entertainment or
demonstration purposes plus an
additional. 140 francs for each
screen.
viewing
additional
Where televisors are used in
halls "charging for admission, the
tax will be 56o francs plus 28o

screen.

Ït

is stressed

that the income

from the additional taxation of
receivers would be used exclusively for the broadcasting service.
The B.B.C.'s Counterpart
A decree approved by the
French Cabinet last week provides for the creation of a
National broadcasting organisation which will be similar to the
British Broadcasting Corporation 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 programmes from two groups of
stations.
One group will comprise Paris
PTT, Toulouse, Strasbourg,
Limoges, Montpellier, Grenoble
and Nice ; the second group including Radio Paris, Eiffel
Tower, Lyons, Marseilles, Lille,
Bordeaux and Rennes.

RADIO ON HIGH-SPEED BOATS

-

British Equipment for Belgium
:

TWO motor boats similar to
.
those used as tenders by the
R.A.F. have been ordered from
the British Power Boat Company for the Belgian Air Ministry. The boats, which have a
top speed of 27 knots, will be
equipped with Power-Gambrell
wireless telephony and telegraphy apparatus specially designed for high-speed craft.
The equipment is designed for
telephony transmissions on too 200 metres and CW and ICW on
zoo -zoo and 500-600 metres. It
is constructed for either 12 or 24
volts direct currentand can be
run, therefore, from the ship's
batteries. The total consumption during transmission, when
running from a z4 -volt battery,
is approximately 14 amperes.
The carrier power in the aerial
is approximately 40 watts and
modulation up to moo per cent.
is readily obtainable.

The four pre -determined spot
frequencies can be modified to
give any desired wavelengths
between roo and zoo 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 moo miles
telephony and zoo miles ICW
have been achieved under normal seagoing conditions.
The complementary receiver,
which derives its HT from a vibrator, covers the 100 -200-, 5001,000- and
1,000 -2,000 -metre.
bands. There are two positions
for the 'phone jack, one providing -'phone reception with
the loud speaker working and
the other 'phone reception only.
The total weight of the equipment, each unit of which is
in a casting of salt -water -resisting aluminium alloy, is 17olbï
`

CANADA'S ELECTION
CAMPAIGN
-

AT THE OPENING
of the German Radio
Exhibition by Dr.
Goebbels, the Minister of Propaganda,

on July 28th. Telefunken's new television camera, which
is supplied to the Post
Office who operate
the television apparatus,can be seen on
the right. In his
opening address, Dr.

Goebbels

said

" Broadcasting h a s
to stand on guard
against lies and vilification, and with the
Press, is the sharpest
spiritual weapon in
the Nation's struggle
for existence."
-

Free National Network Broadcasts

\

JITH

a- Dominion election a
possibility this autumn,
the Canadian Broadcasting Corporation'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 election
period.
Commercial -- stations
will give the political broadcasts
as free programes, " as a measure of public service in consideration, in part, of the privilege
of operating on a public franchise."
The C.B.C. will allot time to
all- parties, the allocation being
.

-
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News of the

Week-

based on the party's representation in Parliament at the time
of its dissolution, the number of
candidates in the last two elections, the total vote cast for
each party in the last two elections and the standing of the
parties at the election prior to
the last.
There will be no political
broadcasts from any station

FOLLOWING an order from
the Norwegian Broadcasting Company, Norsk Rikskingkasting, the Philips Company of
Eindhoven has adapted its wellknown Philips -Miller film recording system to the requirements of a mobile radio reporter
unit. A car weighing 5 tons,
complete with full
equipment, and fitted with an 85 h.p.
engine, has been
equipped with recording 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
NORWAY'S
RECORDING VAN incorporates a reporter's glass conning tower the
interior of which
can be seen above.

election, is successful it will be
used for provincial elections.
RADIO -CONTROLLED

}/ANY

AIRCRAFT

more radio -controlled
iv -L 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
idea of the behaviour of hostile
aircraft than any other form of
target, the main objection to
them is their speed which is
about So miles per hour-about
half the minimurh speed of a
modern bomber.
The Queen Wasp, a much
faster plané, 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
year.

Ogilvie,

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 convertor.

Suitability for O.B.s
A further advantage of this
studio on wheels is that it can
readily be used for relay purposes.
Its entire microphone
amplifier equipment can be removed from the car and installed in a theatre, etc.
A glass conning tower, the
floor of which is raised above
the floor level of the car, is subdivided ' 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 beneath 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

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 treatment of the cabin is that each
sheet of glass is of a different
thickness and is fitted at a
different angle to the remainder.

"Hall -Marked" Receivers

FROM ALL
QUARTERS

French

organisation
(Syndicat Professionnel
des Industries Radioélectriques)
has announced a scherno whereby'
receivers meeting a required standard of efficiency in selectivity,
sensitivity, power and tonal
quality will have a " quality security " mark.
THE

S.P.I.R.

Rome Television Reception
Mx. F. T. BENNETT, a radio
engineer of St. Peter Port,
Guernsey, reports the reception of
the Rome television 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

from London, Mr.
Director -General of the
B.B.C., and Mr. L. W. Brockington, Chairman of the Canadian
Broadcasting Corporation, who is
on a visit to this country, took
past in the opening ceremony of
the C.B.C.'s 50 -kW prairie station 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.
SPEAKING

Features of a Recording Unit

as efficiently when.

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 designed to give more orderly
broadcasting campaigns to an

New C.B.C. Station

A STUDIO ON WHEELS

...

Blessed to Give
"
To encourage Swiss listeners to
dispense with their old receivers
and to buy new ones, a philanthropic scheme is being tried.
Listeners giving their old sets to
recognised benevolent organisations 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
THE Marconi Company has received an order from the South
African Broadcasting Corporation
for the supply of a 5 -kW shortwave broadcasting transmitter. It
is believed that this 13.5 to roomette 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
ALL religious Sunday morning broadcasts from the German stations have been discontinued. In place of these the
Hitler Youth provides " Ceremonial Hours" for all Regional
transmitters, whilst the Deutschlandsender 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. JULES JULIEN, the French
Minister of Posts, Telegraphs and
Telephones, who controls the State
broadcasting stations, is taking
steps to improve the existing
studio accommodation of the four
stations operating in Paris. These
studios, 'it is expected will be abandoned when the long-awaited
broadcasting house materialises.
8o,000,000 francs have for a very
long time been ear -marked for this
work, but a worthy site has not
yet been found.

Dismasted
served the Bournemouth area for over fifteen years,
the B.B.C. station, which in the
early days was known as 6BM, is
being dismantled and the last section of the steel masts was removed a few days ago.
HAVING

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"
Rm.ro,000, which
is given annually in ,connec
tion with the Berlin Radio Exhibition, has this year been
awarded to Oberingenieur Griessing. He was foremost among the
designers of the original Volksempfanger and is largely responsible for the improvements in the
THE prize of

new models.

Hollywood Honoured
THE Columbia Broadcasting Sys-

tem's Hollywood studio headquarters, which were opened early
-

this year, has been chosen as the
outstanding example of modern
architecture by the Southern California Chapter of the American
Institute of Architects.
Australian Radio Journal
the constitution of
the Australian Broadcasting Commission empowers it to issue publications, its recent proposal to
publish a weekly radio magazine
has met with much criticism from
Members of Parliament, the Press,
and the public.
ALTHOUGH

Voigt Corner Horn
connection with the review
of the Voigt bass chamber for the
H.C. horn in last week's issue, it
should be pointed out that this is
a patented article and the price of
the blue print which is available
to owners of Voigt speakers includes the royalty due.
IN

" Danger-High Voltage !"
THE horizontal scale of Fig. 8
on page nor of last week's issue

should have been marked kilovolts and not kilowatts.
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High -voltage Problems-II
INSULATING MATERIALS AND THEIR PROPERTIES
By L. HARTSHORN, D.Sc.

breakdown of insulating
materials under high voltages is
a phenomenon of such importance in all branches of the electrical industry that a vast amount of research on the subject has been carried out
in recent years. Broadly speaking, there
are two ways of tackling the general probIem 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, performance is not governed by electric strength
alone, but by combinations of many properties, and the significance of the various
materials can only be understood by a consideration of the several factors involved.
ri[1.E1E

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 breakdown.
Selecting published values which seem
to be representative, we find that ebonite
has the highest electric strength of all or-

dinary materials, the value for pure
ebonite often being as high as 15o 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
3o kV mm. and about the same value is
usually quoted for the clear transparent
hydrocarbon resins which have such extraordinarily low power factors (Distrene,
Trolitul) Ceramic materials of the steatite class usually give values of 40 or 5o
kV / mm. and a similar value is obtained
for mica. Values of 20 kV, mm. are quoted
.

nature ofeffects and phenomena encountered at voltages of the order to
be found in television receivers and
amateur transmitters. The suitability
of insulating materials of various
types for use in high -voltage circuits
is now discussed.

other materials there is surprisingly littlt
difference in electric strength.
It should be stated here that the simple
notion of breakdown mentioned in connection 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, temperature 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 critical voltage gradient not greatly affected
by such factors as thickness, temperature,
and moisture -content, but characteristic of
the structure of the thaterial, at which the
material becomes electrically unstable. The
value is, however, of the order of io or
more times that obtained by an ordinary
breakdown experiment; that is to say,
much more than io times the effective electric strength in practice. We must conclude 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.
-

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 obvious method of putting a plate of the
material between two metal electrodes calculated to produce a uniform electric field,
throughout the small region where the
field is strongest, and observing the voltage gradient at which breakdown occurs.
If this test is applied in a straightforward 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-

THE introductory article of this
series dealtwith the general

(Crown copy right reserved)

The high -voltage room at the National
Physical Laboratory. Insulators for the
million-volt transformer are some 20 ft. high
and are made of synthetic 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 -voltage material, but that between the

Ionisation 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
ionisation may sometimes be observed as

Wireless
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moderate breakdown values of the ordinary resins are not a bar to their use for
has
been
it
and
a luminous discharge,
shown that such discharges in the sur- high -voltage work,. but when using them
rounding atmosphere are usually asso- the designer must make his insulators
ciated with the breakdown of a solid. The correspondingly larger (and more expentrue values of electric strength previously sive) in order to keep down the voltage
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mentioned are only obtained when this gradients.
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duration that they allow insufficient time
for ionisation.
The way in which the external ionisation 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 fracture of the material, or alternatively, that local discharges form irregular conducting paths spreading out
from the high-voltage conductors in treeformation, and therefore virtually adding
pointed extensions to these conductors,
and that it is the concentration of electric
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 behaviour of a material under high voltages
is likely to be determined to a considerable extent by the effect which external
ionisation 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.e., of
electric charges, in such a manner that than the transformer itself. Obviously a
their electric field tends to compensate the material which can be made in such sizes
local steep voltage -gradients and so to and has the necessary mechanical
Possibly the high strength has great advantages in high stop the discharge.
breakdown voltage of ebonite is to be ex- voltage work, although its electric strength
plained in some such way.
may not be specially high.
In many cases, especially at high frebreakdown is caused by the
quencies,
Deterioration
Gradual
heating effect of the, applied voltage. It
The effects of chemical changes caused is well known that every solid material,
by ionisation are likely to take some time when placed in an 'alternating electric
to develop, so that they are likely to field, dissipates energy as heat, the energy
cause a lowering of breakdown voltage dissipated per unit volume varying as the
with the time the material is in service. product of the power factor, the dielectric
The phenol-formaldehyde synthetic resin constant, the frequency, and the square
Thus at high
compositions tend to break down in the of the voltage gradient.
course of time at unexpectedly low volt- frequencies particularly, great amounts of
ages by a process which suggests some heat may be generated at places where the
A discharge appears to voltage gradient is large.' As long as the
such action.
creep slowly over the surface of the ma- heat is conducted away by the electrodes
terial, leaving an irregular trail of car- and the material at low gradients, all is
bonised material which finally links the well, but if the rate of generation of heat
at any spot exceeds the rate at which it is
two conductors that the material is intended to insulate, and breakdown occurs. conducted away; the temperature of the
This phenomenon of breakdown by spot steadily rises until the material is
" tracking " constitutes a very serious dis- either melted or burnt and a breakdown
advantage to, some of the most widely occurs, something like the blowing of a
used synthetic resins, and much research fuse. It is obvious that a condition which
has been devoted to the production of tends to make such breakdowns less probanti -tracking " resins for high - able is a low " loss -factor " or product of
special
Urea -formaldehyde and dielectric constant and power factor.
voltage work.
aniline -formaldehyde resins are said to be Materials which satisfy this condition are
the hydrocarbon resins, like Distrene
specially useful for this_purpose.
It must be emphasised that the and Trolitul, both forms of polymerised
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styrene, and Polythene, or polymerised
ethylene, a new material recently developed by I.Ç.L. ; 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 electrodes consisting of metal
films coating the faces of
the discs. The compactness and simplicity of the
construction may be
realised by comparing it
with that of the corresponding air or oil condenser.
The ceramic materials
have the additional advantage that they are
capable of withstanding
the action of very high
temperatures without
damage. Mycalex also
'

(Courtesy United Insula'or Company;

These " pot " and " plate "
transmitting
condensers
owe their powers of resisting breakdown both to
the use of ceramic dielectric
material and to the avoidance of local concentrations
of stress.

possesses these advantages to a considerable extent and is, moreover, capable of
being machined, It is therefore specially
valuable for research and development
work.
The hydrocarbon resins, although lacking resistance to heat, have the very valuable 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 applications 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
generated, a condition which will obviously 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`
It is for this reason that
stability.
American whitewood, a material which
cannot be regarded as a low -loss" dielectric in ordinary use, has proved of
special value for transmitters and high
voltage hi'u-frequency work generally.
`
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Provided the wood is fairly dry its power
factor diminishes with rise of temperature,
probably due to further loss of moisture.
Thus the material becomes warm in a
strong high -frequency electric field, but
does not readily become unstable.
Low -loss glasses of high melting point
and fused_quartz also have obvious advantages in situations where thermal breakdowns 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 -voltage
problems has achieved no very obvious
successes. It is only fair to mention that
it bas 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 hands of the chemist,
who must prevent the chemical changes
by producing pure materials of great
chemical stability. The foregoing discussion 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 understood in relation to insulating oils for
For
high-voltage power engineering.
many years mineral oils, mostly mixtures
of paraffins, were universally used as impregnation and immersion media in condensers, transformers, etc. These natural
oils are by no means completely stable,
even when highly refined. They are inflammable, for example, and oxidise iì1 the
course of time to form acid products, and
when breakdown occurs it is often the result of contamination following chemical
changes. The chemist has now synthesised
liquids 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
no11nal electric strength 3o to 5o 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 against 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.

Random Radiations
Olympia Almost With Us
HOW time runs along

!

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 news
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. However, 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 consolidation rather
than of breaking new ground.

By "DIALLIST "

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
They have had twelve good
enough.
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. Ì hope there wills be
;

Ingenious
The output of a multiple thermo-couple
generator recently produced is 8 watts. Of
this two watts (2A at iV) are used for direct
filament heating, and the remaining 6 watts
for operating a vibratory converter with an
output of 20 milliarnps at 15o volts. I 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
I
who have mains supplies of coal gas.
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 o.6 ampere as possible and the HT load to as near 10 milli amps as may be ; given a whole ampere of
LT current and 20 milliamps of HT at 15o
volts to play with, designers should be 'able
to turn out some fine receivers.
;

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 importance of " saving " every possible halfpenny.

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, standard aerial and earth plugs for all sets.
Next, provision in every set of the shortwave or " all-wave " type for the use of a
dipole aerial if desired. Thirdly, standardised 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 anything like fine tuning. And wouldn't it be
jolly to discover that manufacturers had decided 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 effectively dealt with in
the 1939 sets than in not a few of last year's.
®®
oa ®
;

Consolidation

from thermo-couples has heated filaments -or
supplied plate circuits., But all such devices
have had one fatal drawback. The inefficiency 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 ..Mimes people have
evolved a thermo-couple generator so relatively efficient that it delivers One watthour 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 equivalent 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 before, 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
13s. 4d. for a year of 1,000 hours'
listening.

Gas Radio

QR years experimenters have been toying
with the idea of a radio set operated
entirely from the gas mains. Apparatus that
worked has actually been produced; current

0

Cooler Light
T 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
conscicnce, as you'll admit if ever you have
been submitted to their beams for an hour
or so double. as much illumination by similar 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
Twelve quartz
as incandescent lamps.
lamps, each rated at 1,000 watts, together
give off 780,000 lumens the figure for incandescent lamps of the same wattage would be
330,000. Each r,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 90 per cent.
of the heat; and that the studio remains
cool. I've converted the water flow to pints,
for " three Quarts a minute circulating between the quartz jackets" looked rather
queer in the account sent to me from
Schenectady! You see my pint?
;

;
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Modern Detector Circuits
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 usefulness, 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, however, arise not so much in the detector itself, considered as an isolated unit, as in
its association with the rest of the receiver.
As it usually occurs, the problem is to conncct a valve so that it provides an undistorted AF output from a modulated RF
input 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 output, the detector is usually required to

most usual forms of detector are
Commencing with the diode, the author goes on

THE characteristics and circuits of the

described in this article.
to deal with the grid, anode -bend and negative feed-back detectors, and points out
their advantages and their limitations. 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, reliable 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 popularity is due to its being cheap and reliaable, to its giving good quality and high
efficiency, and to its readily providing an
AVC voltage. Its main disadvantage is
that it damps the input tuned circuit fairly
heavily, especially if it is designed for the
highest quality. The compromise is essentially between quality and input resistance, 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.variations to be found, most diode detectors
take the general form shown in Fig. I,
where the purely detector portion lies in
the dotted box. The last IF valve VI

the detector through Cr, which performs
exactly the same function as the reservoir
capacity of an HT rectifier. For high efficiency and good filtering CI should be
large, but for a good response at high
audio frequencies it should be small.
Right at the start we find the need for compromise and CI is usually ioo-500 µµF ;
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, therefore, it is correct to use an unusually large
capacity.
The components RI and C2 form a filter
to prevent the IF potentials which are developed across CI from appearing in the
output to any appreciable extent ; RI is
often replaced by an RF choke, which
may give better filtering, but which is
more expensive and occupies more space.
For good filtering Ri and C2 should be
large, but for a good high -frequency .reAgain
sponse they should be small.
compromise is needed, and it is really the
product RIC2 which counts. Usual
values are 10,0òo -50,.000n for RI and roo 500 µµF for C2.
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 included to complete the grid circuit of V3.
The steady voltage across R2 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

Fig. I.

This diagram shows the usual arrangem ent of a diode detector V2 between an IF stage
VI and an AF amplifier V3.

provide a voltage output more or less proportional 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 amplify
also, but this 'requirement is less often
insisted upon nowadays.

feeds the detector V2 through an IF transformer consisting of a pair of coupled
tuned circuits, the secondary of which,
I.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 DC diode load is actually Rz + R2,
while the AC load is R2, R3 and R4 in
parallel, plus RI. The maximum modulation depth which the detector can handle
without distortion is approximately equal
to the' ratio of the AC to the DC loads.
Thus if RI is io,000 ohms and R2 is 0.25
megohm, the DC load is 0.26 megohm. If
R3 and R4 are each 0.25 megohm, the AC
Toad is 0,093 Me, so that the maximum
modulation depth is o. o93 / o.26 = o.357
35.7 per cent.
This is, of course, absurdly low, but it
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well illustrates the importance of Making
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 amplifier it can usually be about 2 megohms.
Similarly R4 is limited in value. The
total resistance in the grid circuits of the

133

ately, however, an increase in R1 reduces
the overall efficiency, because only the
fraction of the detector output which appears acróss R2 can be used. Nevertheless, 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 distortion is liable to occur on modulation
depths much greater than 70 per cent.
.

leak RI corresponds to the DC load resistance RI + Rz. The AC and DC loads
are equal, so that there is no modulation
limitation.
Normally C1 is about zoo µµF and R1
is made of the order of 0.25 megohm. The
input resistance damping LC thus tends to
0.125 megohm, but may be lower with
small signal inputs. The rectified signal,
which comprises both AF and DC components, is developed on the grid of V1,
which also has the IF signal on it. All
these components appear in the anode circuit, therefore, and the IF filter is connected at this point.

Circuit Values

Fig. 2.

The grid detector usually takes this form. The valve Vi really functions as a corn bind diode detector and AF amplifier.

valves controlled from the AVC system
should not exceed about 2 megohms
divided by the number of controlled
valves. For this circuit R2 counts as 0.5
megohm, assuming two controlled valves,
leaving 1.5/ 2 =0.75 megohni for R4.
Taking these values, the AC load
becomes 0.01 + I

1

ï

It is important to note that if it were not
for the reduction in the efficiency occasioned by the use of a lower value of R2,
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 and can have normal values.
the value of R2 would be the general
A triode with an AC resistance of
curvature of the valve characteristic. io,000-15,000 ohms and an amplification
Even this could be overcome by using one. factor of 20-40, is best for VI. The HT
of the low -resistance television diodes.
'voltage should be high so that the no After the diode, the grid detector is one signal anode current is 8-ro mA.; this
of the most important, and a typical circuit usually calls for 400 volts or more. With
is shown in Fig. 2. The valve V1 is a the optimum signal input the detector is
triode, but a tetrode or pentode can be very nearly distortionless ; it is appreciThe grid-cathode path bf the ably better than the diode as commonly
used.
valve acts as a diode. The condenser Ci used.
Moreover, the valve gives quite
corresponds to C1 of Fig. i and the grid good amplification.
:

=
/ \o.25
0.75
o. i8imegohm. The ratio of the AC and DC
load resistances is them 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 practice, 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 concerned, the input resistance of the detector
is approximately one-half the DC load resistance, 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 R2
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 distortion 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 more usual for an RF choke to be
used for R2, but this resistance is sometimes more convenient ; a suitable value
is 5,000 ohms. The condenser C2 should
be about 0.002 µF with a triode for V1.
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. This effect is avoided with a screened
tetrode or pentode, and C2 can then be
smaller.
The coupling resistance is R3 and
should normally be 30,00o -50,00o ohms,
while the filtering condenser C3 should be
500-1,000 µµF. Decoupling is provided
by R5 C5 and the values will depend on
the HT voltage and the amount of AF
amplification following V1 ; C4 R4 are
the usual AF coupling components to V2

+

.

g

HT 4-

R2
L

o
ó
Q

0

C2C

Cl

Fig. 3.

C3

R1

With the anode-bend detector the input tuned circuit can be only slightly damped.,
The resistance R6 is often omitted.
,
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and C4 are merely decoupling components. The valve functions as an anodebend detector with the load resistance in
the cathode circuit; as a result, the whole
of the AF output across RI is applied back
to the grid as a form of negative feedback.
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, however, the input circuit LC is substantially
undamped. Because of this LC 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 resistancee. It is also easier to maintain 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. RI and CI can
be 50,000 ohms and 500-1,000 µµF, with
the RF filter R2 and C2 io,000 ohms
and 500 µµF respectively. The decoupling resistance R4 can well be 10,000
ohms, with an 8-µF decoupling condenser
C4 ; sometimes it is advisable to shunt C4
by a o. i -µF condenser, since an electrolytic condenser is not always effective at
radio frequency. Usual values for the
AF coupling components C3 and R3 can
be employed, say, 0.05 µF and 0.5
megohm.
Because of the grid -cathode capacity of
there is IF feed-back to the input
Vi,
cathode
in
the
resistance
Fig. 4. The negative feed-back anode-bend detector has the load
When the cathode load, is capacircuit.
is
circuit
input
the
but
lead. Its efficiency is of the same order as that of the diode,
citive this may make the input resistance
undamped in fact, regeneration can be obtained.
negative. In other words, the stage is
R6
regenerative. With a good circuit LC and
however,
practice,
In
constant.
bias
rerely
on
which
receivers
in
always used
a suitable value for CI, oscillation can
then
depenis
bias
The
omitted.
often
is
action to any degree.
with
obtained. Increasing C1 above a cerbe
increases
and
strength
on
signal
dent
the
grid
of
disadvantage
The greatest
figure or reducing it below another
the
tain
makes
This
input.
in
the
increase
detector is that it does not fit in well with an
makes the input resistance positive.
input
figure
larger
a
handling
of
capable
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change
the
to
utilise
AVC. It is difficult
words, the input resistance is
occur.
other
In
current
and
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overloading
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over a certain range of
an
negative
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only
well
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detector
The
rather
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arrangement
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be done, but
Cr.
good
of
very
values
is
not
usually
it
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complicated and troublesome. The steady AVC voltage
The detector is remarkably linear and
voltage developed on the grid, and ana- for regenerative purposes. It can be overnot easily overloaded. From the point
is
much
is
it
although
easily,
logous to the voltage across a diode load, loaded fairly
this
in
of
view of quality it is very good indeed
detector
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a
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anode current to
Its
is that it canorder to obtain an AVC voltage, and this than even a moderately good grid detec- with a diode.AVC. drawback
not
provide
when
tor.
arrangement
best
is probably the
Instead of using the full negative feedWe now come to the latest detector, the
VI is a tetrode or pentode. In general,
a compromise between this arrangeback,
detecimpedance
input
infinite
a
by
so-called
needed
input
however, the maximum
the ordinary anode -bend detecfor
it.
ment
and
for
it,
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a
good
not
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The
tor
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but
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high value, usually 0.1-0.25:megohm. In triode VI through
(To be còñcluded.)
view of the high resistances, C2 and C3 ance is RI in the cathode circuit,. for R4

must be fairly small if the high frequency
This detector consists really of a com- response is to be maintained, zoo -500 µµF.
bined diode detector and AF amplifier, is suitable.
The valve VI can be a triode of moderand it is only better than the average diode
to high AC resistance, or a tetrode or
ate
If
if it is operated under ideal conditions.
the signal is too small, the diode section pentode can be used. With a triode there
If it is too great is appreciable damping of the input cirintroduces distortion.
it is to cuit LC because of the feed-back through
;
overloads
section
the amplifier
avoid this that a high value for the HT the grid -anode capacity. This feed-back
supply is needed. The signal input must is appreciable since C2 cannot be large in
A
be large enough to avoid the one and not view of the high circuit resistances.
be
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to
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pentode
or
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introduced.
is
other
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This makes the detector rather difficult therefore, and the detector; then imposes.
to use, unless post- and pre -detector gain very little damping on the input circuit.
controls are fitted and operated intelli- This is, in fact, the great merit of the
gently in conjunction with a calibrated detector, for the normal efficiency and
meter. If the highest standard of quality selectivity of LC are retained.
Negative grid bias is obtained by the
is not aimed at, a smaller detector input
can be used and there is then much greater cathode resistance RI, which is shunted by
latitude. The detector has the great ad- a large capacity Ci to avoid feed-back
R6 is provided to bleed extra
vantage that it will easily provide reaction effects.
RI and so maintain the
through
current
.nearly
it
is
this
of
because
effects, and
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The Wireless World Pre -tuned Quality Receiver
MEDIUM AND LONG WAVES
WITH TELEVISION SOUND

In Next Week's Issue

HE quality enthusiast often finds
that he confines his listening chiefly
to the local stations and only occasionally listens to distant transmissions-

even then he chooses only the more powerstations.
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
LIST OF
advantage over a conventional tuning
system that the band -width of the RF cirReceiver.
cuits can readily be adjusted inde- Condensers:
pendently for each station, so that the
2 0.015 mfd., tubular
optimum compromise between selectivity
2 0.025 mfd., tubular
6 6.1 mfd., tubular
and quality is obtainable in each case;
2 0.25 mfd., tubular
The Pre -tuned Quality Receiver allows
2 0.0002 mfd., mica
a choice of six stations, of which one is on
4 0.001 mfd., mica
ultra -short waves, three are on medium
0.01 mfd., mica
1 8 mfds., electrolytic, 500 volts
waves and two are on long waves. The
Dubilier 0281
particular stations selected depend on the
8-8 mfds., electrolytic, 500 volts
ideas of the user, but a typical example
Dubilier 92o3E
which suits the London area is Television
I 5o mfds., electrolytic, 12 volts
Dubilier 3016
Sound, London National and Regional,
Trimmers, I -3o mmfds.
Eddystone I100
North Regional, "Droitwich and Radio - 33 Trimmers,
175 mmfds.
Bulgin CP2
Paris.
6 Trimmers, 300 mmfds.
Bulgin CP3
Two RF stages with low-noise heptodes 6 Trimmers, 600 mmfds.
Bulgin CP4.
are used and followed by a negative feed- Resistances:
back anode-bend detector. There are
Erie
3 300 ohm, I- watt
three tuned circuits, and separate trimmers
135o ohm, j- watt
Erie
are provided for each station. A six -way
5,000 ohm, á watt
Erie
2 10,000 ohm, í- watt
Erie
multi -pole switch allows the correct
I 40,000 ohm, I watt
Erie
trimmers for each station to be selected.
150,000
watt
ohm,
Erie
á
-dielectric
On ultra -short waves air
'trimI, 2 megohm, j- watt
Erie
mers' are employed, but mica -types are
2 12,000 ohm r watt
Erie
16,500 ohm, 2 watt
used for the other bands.
Erie
I
ro,000
ohm, 2 watt
Erie
It is intended that one tuned circuit shall
Potentiometer, 0.25 megohm, tapered
always be tuned to resonance with the
Reliance SG
desired signal, and the other two mis r Potentiometer, ro,000 ohms, wire -wound
opposite
directions
to
in
give
a
tuned
Reliance TW
band-pass effect.
The amount of mistuning can be difA front view of the
ferent for each stanew receiver showtion, thus making it
ing the controls.
to
attain
possible
SASS TONE
the best quality
CONTROL
that the interferTREBLE TON E
ence conditions will
CONTROL
This repermit.
sults in a considerable improvement
in the reproduction,
which is especially
r GIN
noticeable in the
STATION
CONTROL
case of long -wave
SEtECTOR
stations, such as
APC7AtN
Droitwich.
CONTROL
RAMO/GRAMOPHONE.
A tone - control'
SVdITCH
stage follows the
detector and enables the bass and treble responses to be I Choke, 0.75 H., tapped at 0.2 H.
Peto -Scott
independently varied. It is switch -con- i Switch
Assembly, 6 -way, comprising locator,
trolled and twenty-five different response
and iz-inch rod, 3 -single-pole plates and
curves are obtainable. Following this is a
3 double-pole plates (without earthing
-coupled
push-pull amplifier
resistance
plates)
Peto -Scott
giving an undistorted output of some 7 2 RF Transformers, medium -wave
watts. The apparatus is AC-operated.
Wearite PHFz
ful

PARTS
Aerial Transformer, medium -wave
Wearite PA2
2 RF Transformers, long -wave Wearite PHFI
1 Aerial Transformer, long -wave
Wearite PAr
2 RF Transformers, USW (see text)
i Aerial Transformer, USW (see text)
i Length, 8in., fin. rod
Peto -Scott
I Length, 8Iin., /in. rod
Peto -Scott
2 Lengths screened sleeving
Goltone
2 Double -pole, 6 -way, switches
Bulgin S.2o2
1 Switch, DPDT, rotary
Bulgin S.114
2 Shaft couplers, ¡in.
Bulgin 2005
2 Panel bushes, 4in.
Bulgin 1048
5 Terminals A(2), R, PÚ (2)
Belling -Lee
1 Valve screen
Peto -Scott
1 Valveholder, 5 -pin
Clix XIII
i Valveholder, 7 -pin
Clix X112
2 Valveholders, 8 -contact
Bulgin VH24
3 Valve top -clips
Belling -Lee 1175
I Connector, 5 -way
Bryce
I Cable, 6 -way, with twin 7o/36 leads
Goltone
Chassis, Aluminium
Peto -Scott
Valves:
2 EF8(met.) 1354v (plain), r TSP4 (met.)
Mullard
Amplifier.
1 Mains transformer:
Sound Sales
Primary, zoo /25o V, 5o c / s ; Secondaries,
350 -0 -35o -V, 15o mA; 4 V, 2 A CT; 4 V, 2
A; 4 V, 3 A; 4 V-, 3 A; 6.3 V, 0.4 A.
i Smoothing choke, IoH, 15o mA, loo ohms
Premier Supply Stores
I Smoothing choke, zoH, 5o mA, 400 ohms
1

`

Bulgin LFr4S

Condensers:
z o.o1 mfd., tubular
2 0.1 mfd_, tubular

mfds., electrolytic, 5óo V
Dubilier
1 8 mfds., electrolytic, 15o V
Dubilier
2 8 mfds., electrolytic, 5oo V
Dubilier
1 5o mfds., electrolytic, 5o V
Dubilier
Resistances:
2 5o ohm, 2 watt
600 ohm, 2 watt
4

0283
3017
0281

3004

Erie
Erie
Erie
2
Erie
r
Erie
megohm,
2 2
watt
Erie
2 0.25 megohm, ji watt
Erie
1 15,000 .ohm, r watt
Erie
1400 ohm, 20 watt
Bulgin PR
20,000 ohm, wire -wound potentiometer
Reliance TW
3 Valveholders; 4 -pin
Clix XIII
2 Valveholders, 5 -pin
Clix XIII
I Valveholder, 7 -pin
Clix XI r2
i Cable plug, 7 -pin
Bulgin P.37
i Plug and socket, 3 -way
Belling -Lee 1119
i Phig and socket, 2 -pin, mains input connector
Belling -Lee' 1115
Chassis
Peto-Scott
Valves:
s FW4/5oo, z ACo44, 2 354v (plain)
Mullard
2

10,000 ohm, I watt
40,000 ohm, j- watt
150,000 ohm, I watt
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Letters to the Editor
The Editor does not necessarily endorse the opinions of his correspondents

Reproduction Level
Conditions "

:

" Unreal

IN view of

well worth discussion and investigation.
Particularly would I like " Cathode Ray's "
views concerning it.
J. R. HUGHES, A.M.I.E.E.

Cathode Ray's " very interesting letter in your issue of June 22nd, I
London, S.E.7,
would like to re-enter the discussion, which
on
reproduction
I originally precipitated,
" Free Grid's'" Speed Indicator :
levels.
Henry Farrad's Explanation
I have not previously come forward to
reply to Messrs. Pacent and Likel's letter in
IHAVE pleasure in accepting "Free
the issue of May r8th, because I had not
Grid's " challenge to deduce the cause
looked on their courteous letter as a criticism of the detuning noticed by his airman friend
of my original letter. On the main fundawhen power diving towards Brookmans Park
mental issue, in fact, it appears that we and transmitter, because in spite of the elemen" Cathode Ray " are in complete agree- tary nature of the problem it presents
ment. That issue is that, with perfect repro- certain features not entirely devoid of induction, the reproduced level must be " cor- terest. It is, of course, an example of the
rect." That point, too, appears to have Doppler principle, well known to small boys
been widely accepted by your other corre- standing on station platforms when expresses roar through with whistles blowing.
spondents on this subject.
Beyond this point a confusion now appears As Einstein has pointed out, frequency, like
to have arisen between two totally different most things, is relative ; and although to
the engine driver, whose velocity relative to
considerations. May I try to clear this up?
Briefly, the view I expressed originally the whistle is nil, it emits a note of constant
was that, -for perfect reproduction, the cor- pitch or frequency, to the small boy whose
rect " level is essential, and that compen- velocity relative to the whistle changes
too feet per second
sating networks are therefore unnecessary. rapidly from perhaps
to + too feet/sec. the frequency changes
Messrs. Pacent and Likel, in their letter,
agreed with this in principle, but argued correspondingly.
Similarly in the radiation from Brook that, because of disturbance to neighbours,
mans Park, with a wavelength_ of 342.1
the " correct"'' level is often impracticable,
and that, therefore, compensation will be -metres, travelling outwards at 3oo,0oo,000
Cathode Ray " metres per second. A fixed receiving station
necessary in those cases.
has avoided what, to me, is the interesting therefore notices 300,000,000 or 877,000 com342 r
part of this view and has concentrated on
showing that the " correct " level is prac- plete waves or cycles p.er second (877 kc/ s)
ticable. Now, with all due respect to as may be checked by consulting the official
" Cathode Ray," may I say that I think he lists. If the receiving station is moving tòwards the aerial, however, its velocity relais getting on uncertain ground in disputing
that part of Messrs. Pacent and Likel's tive to the waves is greater than 300,000,000
opinion in all cases. I would concede that in metres/ sec., and the frequency is higher
than 877 kc/s, so that the set is no longer
many flats and modern " semi-det. villas "
the " correct " level is impracticable, in tune. Assuming that it is 88o kc / s in
whereas we know that, in more favourable order to cause appreciable fading in a -seleccircumstances, there is nothing to prevent tive receiver, the relative velocity is seen to
real high -quality listening. Would it not be be 301,000,000 metres/sec., so the 'plane is
better to drop that barren part of the dis- approaching the aerial at 1,000,000 metres/
sec. or 2,236,000 miles per hour.
cussion, which, after all, depends on the cirI hesitate to point this out to " Free
cumstances? We can at least all agree that
these small -flat dwellers form an unlucky Grid," because certain Foreign Powers
group to whom high-fidelity radio is an im- would no doubt make it so much worth his
while to hand over his friend complete with
possibility.
What does seem interesting and important machine that even his iron integrity might
be painfully strained.
is a point I made in my original letter, and
" HENRY FARRAD."
which all your correspondents,_ including
Cathode Ray," have ignored, but on
which Messrs. Pacent and Likel and myself Radio and A.R.P..
still appear to be in: disagreement.
JF .a, mere onlooker may contribute to the
The point is. whether, if an incorrect "
discussion which has been started by the
level is necessitated by neighbours (or other
amateur transmitters,. I would sugest that
pests ), we are even then justified M using the use of radio for A.R.P. work has been
networks to alter, the balance of the output banned in order to keep all available
in order to give to soft music that " tonal channels clear for the use of the " active
balance " which should be peculiar to loud fighting forces, as distinct from the
music. My reply to this was, and still is,
passive " defence.
that " tone correction " is always wrong. If
In time of war the destruction of the
we must have our music softly, then let it
enemy would claim priority, and the desoundlike real soft music, As I said in my fence of the civilian population would,be of
original letter, by no natural means is it pos- strategic importance only in so far as exsible to hear music softly and yet preserve
cessive civilian casualties would damage
the same " tonal balance " as exists when
either industrial supplies. to the fighting.
it is heard loudly. Why!, then, should we forces or the prestige of the Government.
try to introduce this unreal condition into One can imagine that a, few installations of
the type mentioned by M. C. Stanley,
our " high-fidelity " radios?
I think I can justly claim that this point " heavily modulated, unstabilised transmission on 6o Mc/ s," and using three channels
is an original one, and it seems to me to be

-

-` `.

`

!

c

'

.

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 comrnunication.
D. A. BELL.
Chelmsford, Essex.

Wireless in the O.T.C.

IT

was with great interest that I read
Corporal Stanley's letter in The
Wireless World of July r3th.
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
operating procedure used in the Army. In'
the two years that the average 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
J. FORGES.
Signals.
London, S.W.r.

" In Praise of Television "
IT

:

Com-

parisons with the Cinema

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 quality with that of the
cinema; so Mr. Jeffery's claim that television is actually superior was more than I
expected. I cannot lay my finger on
chapter and verse, but I had thought it was
generally accepted that definition 'in a picture projected from standard cinema film is
equivalent to television with considerably
more than 405 lines-something like 700;
perhaps .someone expert in both fields will
oblige by settling the point? Also inspection of the monitor pictures at Alexandra
Palace shows that even good receivers do
not do full justice to 403 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-enthusiastic. 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 screenbut 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 criticism. Considering the long start that cinematography 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

Wireless
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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? Presumably the technical ability of the cinema
industry is directed to ensuring that the
picture projected on the screen is as satisfactory 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 handicapped, 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
contributor " Diallist " commends
youR
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 Edinburgh, 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 required to maintain the motion of the pendulum.
Edinburgh.

ALEX STEUART.

" Semi -Communication Sets"
WE read with interest the leading article
VV

in The Wireless World of July 6th, and

137

World

Five -metre DX
RECEPTION AT 1,300 MILES
READERS would probably like to know

a little more concerning the Portu-

HENRY FARRAD'S SOLUTION

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., G.M.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 zCIL between
5.35 and 6.25 p.m. (990 miles), by a listener
in Stoke-on-Trent between 6 and 6.10 p.m.,
by an amateur in Berne, Switzerland, from
4 to 6.3o p.m. (r,000 miles), while other reports from all parts of England have also
reached G6YL. It is interesting to record
that when these tests were arranged G6YL
suggested that the afternoon would probably 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 98o 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

mouth and by G5OJ in Surrey.
It is a great pity there are not more 56
Mc/s reports from Scotland, as it would

Pirate Transmissions
T READ the complaint of G2MQ, 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 wartime. Or should we seek advice from
Uncle Sam?
STANLEY GARNETT (G4AW).
Bolton, Lancs.

first for " extended ground wave " propagation, when G6CW at 130 miles was contacted, while the other two were DX days,
as Italian harmonics were plentiful, though

arranged a schedule whereby CS3VA called
G6YL at intervals. Conditions were apparently just right for five -metre wave propagation 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
" R9 plus " with his beam aerial directed on
Portugal. This was at 5.45 p.m., G.M.T.,

which you reviewed on December 22nd,
'We supply a number of these receivers for
communication service in this country and
abroad, as well as for broadcast purposes.
THE BRITISH McMURDO SILVER
CO., LTD.
H. ERSKINE MACONOCHIE.
Technical Director and Chief Engineer.
London, E.C.I.

days were July r2th, 19th and 24th, the

only the 24th produced signals from amateur
stations in Europe.
G2MC.

G2MV is reported to have worked IrFA,

1938.

amateur was

picked up at 9.20 a.m., but speaking so fast
that identification was impossible. The best

guese 56 Mc /s station, CS3VA, mentioned in last week's notes. G6YL had
some time previously heard this station and

would like to draw your attention to the
British McMurdo Silver Type " 15-17 "

heard, though an Italian

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 completely across the screen is
r,600th of a
second (405 lines in I / 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
in the signal is
of a second. The
93,000rn
speed of radio waves is 187,000 miles per
second, so in this brief space of time they
could travel 2 miles. As far, in fact, as to
the gasworks and back again. As Sydenham lies on the far side of the Alexandra
Palace from Dulwich, and gasometers are
known to reflect ultra -short waves, it does
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 overcome the trouble.

Baird Model T26
THIS is the second of the new season's
models to be released by Baird Television, Ltd., Crystal Palace, Anerley Hill,
London, S.E.19. It is for television sound
and vision only, and has two main controls,

which station was heard by G2XC in Ports-

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 stations a few miles away.
Now that DX is shown to be possible on
this band, perhaps some of the more progressive 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 reports 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 12 stations over 5o miles
were heard, of which four were worked. The

National 56 Mc/s field day, July 9th, was

one for picture contrast and the other for
sound volume. The picture size is loin. x

disappointing and no portable stations were

8in., and the price is 40 guineas.
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Recent Inventions
Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section.

Both the coils P, Pt and the resistances R, RI are shunted by
another pair of condensers to bypass HF currents.
Telefunken Ges, für drahtlose
Telegraphie mn.b.h.
Convention
date (Germany) November 14th,
-

TUNING FOR TELEVISION

1X MEN the sound and picture

channels of a television receiver are fed byi the intermediate
frequencies from a common heterodyne oscillator there is a tendency
for the operator to use the local
oscillator as a ' volume control
for the sound.
In other words, the sound circuits are sometimes deliberately
used in an out-of -tu-ne condition.
Although this may produce an
acceptable volume of sound, the
visual reproduction is likely to be
poor, owing to the off-tune condition 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. für drahtlose
Telegraphic rrz.b.h. -Convention
date (Germany) November 3rd,
1936. No. 505031.
VV

`

`

second diaphragm DI then becomes 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,
Sr, which act as electron multipliers, before the stream' finally
reaches the output anode A.
Radio -Akt. D. S. Loewe. Coe- -vention hate (Germany) October
14th, 1936. No. 505557.

1936.

`

No. 505598.

000o

LARGER PICTURES
INSTEAD of reproducing tele11 vision pictures on a fluorescent
screen mounted inside a cathoderay tube, it would be an advantage 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

+HT

toc h,
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then produces secondary emission,
which builds-up charges on the
shutters.
The resulting lines of
force react with the charge on the
open -wire grid to swing the shutters 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.
Fernselz Akt. Convention date
(Germany), 15th October, 1.936.
No. 503858.
-

ó 0 0

0

OPEN=MESH ELECTRODES
A N " open
screen
elec13 trode, such as -is or
used to
accelerate the electron stream in a
cathode-ray tube, is made of a
fabric,
knitted 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
`

+HT

-

0000

ELECTRON MULTIPLIER
THE Figure shows, in section,
1 the arrangement of electrodes
in a magnetically controlled valve
in which secondary emission is
employed to increase the effective
amplification.
A magnetic winding W surrounds the outside of
the glass bulb B, and controls the
electrons
emitted
from
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,
Di, in a direction at right -angles
to the main axis of the- tube, and

Sectional 'diagram of electrode
arrangement in a magnetically
controlled secondary -emission
valve.
-

that only electrons having practically equal velocities can get
through. The outer surface of the
so

-

ATC system in which

tuning compensation is
effected
by electromechanical means.

then

automatically opened or
closed by the action of the scanning
stream, so as to transmit more or
less of the light from a powerful
lamp on to an external viewing

AUTOMATIC TUNING
CONTROL
THE two differentially tuned
circuits usually employed to
develop the " control-" voltage
for ATC are replaced by the
arrangement shown in the Figure,
in which two rectifiers D, Di are
connected across one coil L of a
band filter L, LI in the output

circuit of the IF stage of the receiver. The ATC voltage thus produced across the " balanced " load
resistances R, RI is fed from 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., PI
(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 transformer are in series with the load
resistances R, RI, the latter are
short-circuited for the LF frequencies by the condensers shown.
-

-

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 an to a large
number of pivoted shutters, made
of small sheets of nickel coated,at

their lower ends. These are arranged to form a " mosaic "
screen, which is backed by -an
open -wire grid.
The impact of

-

-

the scanning stream of electrons

-

_

Convention date (U.S.A.) October
31st, 1936. -No. 503106.

The British abstracts published here are prepared with tho pet-mission
of the Controller of H.M. Stationery Office, from Specifications
obtainable at the Patent Office, 25, Southampton Buildings, London,
W.C.2, price 1/- each.
-

-

aperture -area to the wire -surface
anything between five 'to 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 cathodeor electron -emitting electrode in
a discharge tube of the photoelectric type.
In this case the
fabric " is oxidised and sensitised by caesium, after it has been
mounted in position, and the
image of a picture to be televised
is projected on to it.
Farnsworth Television, Inc.

-

-
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ELECTRICAL MEASURING
INSTRUMENTS
THREE new instruments have been
added to the world - famous AVO '
range -a new 40 -range Universal

BRITISH MADE

The Meters that Matter
I.

AvoMeter* -a new Test Bridge* and a new Low Resistance Ohmmeter

Model 7 UNIVERSAL AVOMETER

(not illustrated). They embody all
those finer points of design and construction which have made AVO '

A 46 -range self-contained combination A.C./D.C. meter.
Direct readings of A.C./D.C. amperes and volts ; re-cs
ance ; capacity; audio -frequency power output and
decibels. B.S. 1st grade accuracy.
16 Gns.

instruments the choice of all who
demand precision testing.

* 2. Model 40 UNIVERSAL AVOMETER

6. 'AVO' CAPACITY METER

A 40 -range self-contained combination A.C./D.C. meter,
providing direct readings of A.C./D.C. amperes and volts ;
also resistance. B.S. 1st grade accuracy. (Supersedes
the 36 -range Universal AvoMeter.)
14 Gns.
3.

Provides VISUAL indication of capacity direct in micromicrofarads. Also indicates condenser losses. Employs
resonance method at radio frequency. Six ranges, from
0 to 0'1 raids., selected by rotary switch.
£23

AVO VALVE TESTER

Indicates mutual conductance direct in mA/v.

7. ALL -WAVE AVO OSCILLATOR
Covers CONTINUOUS fundamental frequency band from
95 Kc. to 40 Mc. extended to 80 Mc. by harmonic calibration. Accuracy to within 1 per cent. External modulation,
internal modulation or B.F. signal at will. Battery Model

ONE

panel for all standard English, Continental and American
valves. Any electrode combination can be set up for any
valve base in the tester. Tests include Cathode/Heater
insulation , diode and rectifier emission ; filament con-

(incl. batteries),

tinuity and electrode " shorts."

Complete with Universal Panel ...
Universal valve panel alone
...
4.

8.

12 Gns.
...

A.G. Mains Model, 10

A high-grade 13 -range D.C. meter providing direct read-

3 Gns.

ings of voltage, current and resistance. In case, with
leads, and interchangeable test prods and crocodile clips.

UNIVERSAL AVOMINOR

45/ -

OTHER ' AVO ' INSTRUMENTS

A 22 -range A.C./D.C. moving -coil precision meter providing direct reading of A.C. voltage ; D.C. voltage ;
current and resistance. With leads, and interchang( a bk
test prods and crocodile clips.
0.10.0

* S.

9 Gns.

D.C. AVOMINOR

22 Range D.C.
AVOMETER
High Resistance
AVOMINOR

Gns.

I

63.10.0

I

9

AVO ' Low Resistance
42/ OHMMETER
27/The AVODAPTOR
9 -pin AVOCOUPLER 12/6

All Aro' Instruments mailable on Deferred Terms.

AVO TEST BRIDGE

" RADIO SERVICING SIMPLIFIED "

A simple, self-contained 50 -cycle measuring bridge of great
accuracy. Six ranges cover direct measurement of all norm, I
sizes of condensers and resistances. Includes power lactot

This valuable text book gives practical information on
the whole routine of testing present-day receivers. It
deals fully with every prevalent source of trouble and
clearly describes every test. An authoritative work
of reference, it is acknowledged to be of great assistance
to amateurs and service engineers alike. 150 pages,

and leakage tests. Can also be used as a sensitive valve
voltmeter, and for inductance measurement.
8 Gns.
Write for

comprehensive folder describing all
' A VO -instruments, and 'or full technical details
of any individual instrument in which you are
particularly interested.

numerous diagrams and graphs. Price

2/6.

Post free 2/10.

Sole Prtprieeors and Maltreat, 'or

THE AUTOMATIC

COIL

Winder House, Douglas Street, London,

WINDER

&

ELECTRICAL

EQUIPMENT

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.

CO.,

LTD.

Telephone: VICtoria 3404/7.
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CLASSIFIED ADVERTISEMENTS
NOTICES

*

Advertisements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless acoompanied by instructions to the contrary. All
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 adver00
payable to ILIFFE
tisements should be made
Notes being
& SONS Ltd., and crossed
not be sent as
in
transit
should
untraceable if lost
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.

FINAL SALE OFFERS

-

2

-each.

!
-

-

Dir 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 responsibility. 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 Rifle & Sons Limited.
SPECIAL NOTE.-Readers who -reply to advertisements 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. Advertisers 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- aleo- -be- -included--for- use-in he --event of <the
application proving unsuccessful.

-

TUBULAR CONDENSERS, .002, .0001, .0003 and .0005
mfd., 1/- doz. Your choice.
ELECTROLYTIC CONDENSERS.
Metal Can. 8 mf.
320 volts, 2 for 1/6. 8+8 mf. 475 v.+lKmf. 50 v.,
2 for 2/6. 8+8 mf. 450v.+8 mf. 250 v., 2 for 2/6.
T.C.C. DRY ELECTROLYTIC&
8+8+4 mf. 500 v.,
2/- each.
500 v. CARDBOARD ELECTROLYTICS. 4 mf. or 8 mf.,
1/6. 8+4 mf., 2/9. 8+8 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 AUTO CHANGERS, Model RC.4 for A.C.
Mains, 250-250 v., plays eight 10" or 12" Records.
Limited quantity only to clear at 85.5.0.

;

;

-

NOW READY

PREMIER
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CATALOGUE

-

illustrated pages.

Over 20 pages o/ British and
American Valve Data. Bigger and Better than Ever!
GET YOUR COPY NOW.
Price 6d.

NEW RECEIVERS AND AMPLIFIERS

R
PADIO

CLEARANCE, Ltd., 63, High Holborn, London,
'Phone: Holborn 4631.
!'1 UTIINAN MCMURDO Silver Super Silver Communica.A taon Receiver.
AS Described in Previous Issue of This Magazine.
Circuit, superhet, double regeneration obtained at
signal frequency and also at intermediate frequency,
as a result very high sensitivity and selectivity are obtained; controls include R. -meter, silencer, tone, aerial
trimmer, A.F. gain selectivity, beat oscillator, receivesend, A.V.C., B,F.O., on -off, B.F.O. pitch, assembled with
valves but unwired, £17; wired and aerial tested, £18/18.
AMAZING Offer for One Month Only.
BRITISH Belmont 9-valve A.C. Superhet Chassis, coinplete with Milliard valves, four wave bands, covering
6-2.000 metres, complete with escutcheon and all necessary 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.
RADIO CLEARANCE, Ltd., 63,
1L W.C.1. 'Phone Holborn 4631.High Holborn, London,
[8786
-A MAZING Offer, -Famous 7 -valve. push button 1939
Ili models in makers sealed cartons, issued 131/2 gus.;
£511916; list free-Shippers,- 18, Corporation St., Manchester.
[0639
many years at our, old
A RMSTRONG- Co.-After
L-1 premises -at Camden Town we have removed to anew building in Warlters Rd., Holloway, N.7 (see displayed advertisement).
A RMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. In, addition
to our standard range of 6- and 12 -watt push-pull high
fidelity amplifiers and local station feeder units, we manufacture equipment for special purposes, pre-stage units,
electronic mixers, tone control units. etc.
ARMSTRONG Are Always Pleased to Assist in the
Solution of Special Problems; details of standard
equipment free on request.,
ARMSTRONH Co. (Amplifier Division), 94. Camden
Rd.. N.W.1.
[8752
W.C.1.

:

tl

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from 2/3 each

ALL

1939e

PREMIER SHORT-WAVE KITS.

r

VORTEXIONP.A, Equipment.
IMITATED, but unequalled.
Invite You to a Demonstration. -C: D.C. Dance Band Amplifier, 10 .watts output, complete in case, with moving
and cables, weight 22íb.; 12 gus.coil microphone, speaker
A.C.-20 15 -20 -watt Amplifier, 38-18,000 cycles, independent mike and grain., inputs and
0.037
volts required to full load,- output for controls,
4
and 15
ohms speakers or to specification inaudible7.5,
hum level,
ready for use; 8% axis., complete.
C.P. 20 12 -volt battery and A.C. Mains Model, as used
by R.A.F. output as above; 12 gus.
AC.-20, in portable case with, Collard motor, Piezo
pick: up, etc., £14;, C.P.20 ditto, £17/17.
Output 6L6s under 60 -watt conditions, with
OWATT
negative feed lack, separate rectifiers for anode
screen and bias, with better than 4% regulation level
response, 20-25,037 cycles, excellent driver, driver transformer, and output transformer matching 2-30 ohms impedance electronic mixing for mike and pick-up with tone
control, complete with valve and plugs; £15.
COMPLETE is Case, with turntable, B.T.H. Piezo
pick-up and shielded microphone transformer; £20.
Model, with negative feed back; £25, comwith negative feed back; £40,
120-WATT
complee,
t Model'
25OVOLT -.250 m.a. Full Wave Speaker field supply
unit; 25/ -,with valve.
ALL P.A. Acceasorres in Stock, trade supplied.
VORTEXION, Ltd., 182, The Broadway, Wimbledon,
S.W.19. 'Phone: Lib, 2814.
[8241
WE

me Band, 10/- each, with Calibration Certificate.
Enclosed holder and base, 3/-,
MORSE KEYS. Excellent brass movement on balcelite
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 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 construction, with Trolitul insulation. 15 mmf., 1/6 ;.
25 mmf., 1/7 40 mmf., 1/9 ; 100 mmf., 2/- ; 160 mmf.,
2/3 ; 250 mmf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING- CONDENSERS. 15 mmf., 2/9 ; 40 mmf., 3/6 ; 100 mmf., 4/- ;
160 mmf 4/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.
CLASS B" KITS, comprising driver transformer, 2 volt
Class B Valve and holder, with circuit. 10/- complete.
MAGNAVOX 8" P.M. MOVING COIL SPEAKERS, with
Output, Transformer, 10/6 each.
7

A

5

-

80-WATTplete.

-

e:

Randon,

-

'ar

"See AUGUST 17th

HALLICRAFTER

ofd

ALLICRAFTER Sky Chief, slightly used; £6.-Box
697, c/o The Wireless World,
[8779_
Sky Champion, with "S " Meter (Hallierafter) ;
v
£14/14,. or near offer, -22, Clifton. Ave Walthamstow.
{6783

"Wireless World"

SOMETHING REALLY
Look out for it!

GOOD-

'Phone : NORth 3213

-

A Series of Abacs.

GÍVING Up; P,A, amplifiers, speakers, microphones,
converters, etc., for sale; send for list.-Straw, 9,
St. John's St., Colchester.
[8776
" PARTRIDGE, P,A, Manual," free to trade, from N,
1 Partridge, B.Sc., A.M.I.E,E., King's Buildings, Dean
Stanley St., London, S.W.1.
- [0631
AMPLIFYING Equipment, lP.A. vans for sale orE hire.
Booklet -on request.-Alexander Black, Ltd. , -55,
Ebury St., S.W,1. Sloane 6129.
[0599
PUBLIC Address Contractors Can Hire P.A. Vans,
-loud speakers, microphones and equipments of_ ail
types from Hire Dept-, Grampian Reproducers, Ltd.,['Kew..
Gardens, Surrey. Tel.: Richmond 1175-6-7.
0618
-

-

ARMSTRONG MANUFACTURING CO.
Warlters Road, Holloway, London, N.7.

"Radio Data Charts,"

PUBLIC ADDRESS

V

PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS

For details of the NEW 1940 RANGE

CAR RADIO
Goods Previously Advertised Still Available.

72, Wellington Ave., Stamford Hill, N,15.
Stamford Hill 2907.
[8745
Models front 41Gr gns., 6 new car aerials, from
v
9/6; trade enquiries solicited; lists free, -Shippers, 18, Corporation St., Manchester,
[0622

Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied. with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit
... 17/6
1 Valve Short-Wave Superhet Converter Kit
20/1 Valve Short-Wave A.C. Superhet Converter Kit 22/6
2 Valve Short -Wave Receiver Kit ..
...
.. 25/3 Valve Short -Wave Screen Grid and Pentode Kit 58/6

ALL POST ORDERS TO: Jubilee Works, 187, Lower
Clapton
E.5.
Amherst 4723.
CALLERS TO : Jubilee Works, or our NEW PREMISES,
169, FLEET STREET, E.C.4.
Centra! 2833,
50, High Street, Clapham, S.W.4.
Macaulay 2381

--

HENRYS,

1

ARMSTRONG CHASSIS

USED SETS -FOR .SALE

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 advertisement, c/o " The Wireless World,"
Dorset House, Stamford Street, London, S.E.I.
Readers icho reply 3o Box No. advertisements are warned
against sending remittances through the post except in
regittered envelopes : ass all such cases the use of the'
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

8.A. Types, 24, 30, 41, 39/44, 35/51, 55, 56, 57, 58, 71,
77, 78, 85, 2A5, 2A6, 2A7, 2B7, 6A7, 12Z3, 210, 250,
all 2 for 3/-.

The proprietors are not responsible for clerical or
is taken to avoid

CHALLENGER RADIO CORPORATION " Degallier's."
Send 2d. stamp for handsome illustrated catalogues
telling of our superb range of 1940 fully guaranteed re.geivers; direct to public sales policy saves you 40%; sets
to suit every pocket from 65/- to .£31/10. Sale list also
available upon request,-Challenger Radio Corporation,
" Degallier's," 31, Craven Terrace, London, W.2. Paddington 6492. Nearest point, Lancaster Gate Tube. [8731

.

-

mistakes.

19 39

RADIO

BATTERY CHARGERS for A.C. Mains, 2 volts, k amp.
Metal, Rectification, -10/-.
POTENTIOMETERS WITH SWITCH,
meg.,
20,000 ohms and 10,000 ohms, 1/3 each.
POTENTIOMETERS WITHOUT SWITCH, 2 meg., 1 meg.,
meg., 400,000 ohms, 25,000 ohms, '20,000 ohms, 10,000
ohms, 1/- each.
SPECIAL OFFER-CONTINENTAL MAINS VALVES,
4 v. AC 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 500x.120 ma.,5/6.
20 v. 181 AC/DC Types, SG. Var. Mu., SG. Power, HP Pen.,

printers' errors, although every care

SELL

-

STOCKTAKING SALE.

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
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5%, 26 consecutive, 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, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 26s, Rentield, Street, Glasgow, C.2.

NUMBERED ADDRESSES

PREMIER

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.

Post free 4/Io..

AUGUST IOTH,

Wireless
World

1939.,

r--ELECTRADIX

NEW MAINS EQUIPMENT

V

TTORTEXION Mains. Transformers, chokes, etc., are supplied to G.P.O., B.B.C., L.P.T.B. Why not you?
182, The Broadway, Wimbledon,
[8772
VORTEXION,-Ltd.,
London, S.W.19. Telephone: Liberty 2814.

NEW LOUD -SPEAKERS
Speakers for All Types.-Pulteney Terrace,
[0603
BAKERS New Corner Horn Speakers, Triple cone con3-3 versions; from 29/6, and surplus speaker bargains.BakersSelhurst Radio, 75, Sussex Rd., South Croydon.
[8728

SINCLAIR
Copenhagen St., N,1.

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
Speakers from 5/6 each, P.M. and energised
4in- to 14ín., including several Epoch 18ín.
-Sinclair Speakers, Pulteney Terrace, Copenhagen -St..
[0591
N.1.

3,000

TELEVISION

H.M.V,

29 Gns. All -wave Receiver, as new; £20.

[8787

TRANSMITTING APPARATUS

NATIONAL N.C. 100, complete, almost new; Hammerlund HO. 120K, new, unused: best offer. -T. Pater[8784
son, 25, High St., Carluke, Lanarkshire.
RADIO, specialists in short.. wave apparatus,
receivers, including Hallierafters,
AC.S.
' communication
National and R.M.E. transmitting equipment, valves and
components. Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1- Holborn. 9894-5. G2NK,
[0550
Technical Manager.
of
TTl . The oldest, and largest distributorreceivél.C'
amateur equipment., transmitting and
ing; short-wave catalogue, 11/od. G5N1 70 -page Manual,
71/d., post free; authorised direct distributor for Collins,
National, R.M.E., Thordarson, Hammerlund, Bliley Taylor, Elmac, etc., etc --44, Holloway Head, Birmingham,
[0531

GC

CABINETS
CABINET for Every Radio Purpose.

A

CONVERT-.Your..Set. into a'Radiogram at Minimum
cost
V Cost; surplus cabinets from noted makers under
(undrilled); 30/- upwards; motors at
of manufacture
wholesale prices.
"FIT-A -GRAM' Cabinet, 31X17x15; 21/..

COMPONENTS -SECOND-HAND

1 tomers.
TT L. SMITH
11 Tel- Pad-

5891.[0485

and Co.. Ltd., 289,. Edgware Rd., W.2-

DYNAMOS, MOTORS,

ETC.,

LL Types of Rotary Converters, electric motors, battery chargers, petrol electric generator sets, etc., in
stock, new and second-hand.
Conversion Units for Operating D.C. ReA .C.-D.C.
ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
Tel.:
46, Farnngdon St., London, E,C,4.
WARD,
[0518.
Holborn 9703.
on
for
A.C.
Radios
LECTRADIX Rotary Converters
D.C.' Mains; alternators 50 to 500 cycles; mains
motors and motor generators for 1 to 600. cells; petrol
engines and swftchgear.-218, Upper Thames St., London,.
[0619
A.

E

RECORDING EQUIPMENT
Recording Discs and Materials in Stock, tracker
recording motors, £311716. -Write
further details, Will Day, Ltd., 19, Lisle St., W.C.2.

ALLunits, £417/6;
for

[0595

RADIOS
ELECTRADIX
UPPER THAMES STREET, LONDON, E.C.4

218,

Telephone

:

Central 4611

GET 2 YEARS FREEDOM
FROM NEEDLE CHANGING

with the
GENUINE

aPPlillie
GRAMOPHONE

NEEDLES

More than 2,000 playings from one needle,
a minimum of record wear, and greatly
improved reproduction are obtained

from the new Walco Needle-price I2/-.
Order now or write for FREE BOOKLET

" SOUND REPRODUCTION"from

of.

a

of

for Any British non -ring.
WE placement' Valves
type at an appreciably lower

Ameriprice.
These, and -also electrolytic condensers,
SEND
line cords, resistances, etc.
F, WARD, 46, Farringdon St., London, E.C-4.
[0452
CHAS.
Iel.: Holborn .9703.
2/9; 1,000 non-ring British from 1/9;
AMERICAN,
bargains galore; :lists free -Shippers, 18, Corporation
[0607
St., Manchester.
can -or Continental

forLists

of

(Dept. G)

Canterbury Road, High Road, Kilburn, N.W.6

-

RADIO SERVICE-Special offer,'
METROPOLITAN
111
American valves, in makers' cartons, 3/- each,
Octals, 3/6 each; American valves, first ' grade, in all
'

types; trade, supplied. -1021,' Fincliley
Speedwell 5000.
-

Rd.,

-

-

N.W.11.
[0436

ELECTRICAL EQUIPMENT
and' 3 -phase Motors, ?4 to 5 h.p., surplus stock, first
-Tel.: Reliance 1633. Easco Elec1 class condition:
[0642
trical Service, 18, Brixton Rd., S.W.9.
Y

-

-

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
PREMIER SUPPLY STORES.
PLEASE See Our Displayed Advertisement on page 2.

[0488

Previously Advertised Still Available.-Ryall's
[8-709
GOODS
Radio, 280, High Holborn, London, W.C.1.

NI

EEARRR; t
ARNI¿K?
10
PER
carry on without reading our

E"11410U

LESS° THAN
cannot afford to
If so, you

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, etc., and gives_ details of
B.Sc., A,M.LC.E., A.M.I.E.E , A.M.I:Mech.E., A.M.I.A.E.,
G.P.Q.,
A.M.LR.E.,
A.M.I.W.T.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." Whether you be
269 -page Handbook.

an old band or a budding apprentice get this
book to-day. FREE and POST FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY.,

367,

tapped. Out -put 350 0 350. 00 m-a, 5
volt 5 amp.; 7/11 each.
Transformers. -American windings. .350-065 m.a- 5 volt, 2 amp. 5.3 volt- 2.5
for replacements in G.E.C.' models; 5/6

volt,
amp. 6.3
Mains
GE.C.
350 volt.
amps.; suitable

volt

2

each.

AUTO Transformers. -100-230 volt; 5/11.
1ELECTROLYTIC Condensers.

8x4x4x4x4 mfd. 570 volt working; 2/ PLESSEY
each.
24 mfd- Can type electrolytics, ,450 volt
PLESSEY
1
working; b d. each.,
M.C.C.8 mfd. Can type Wet Electrolytics, 450 volt
1 working; 1/3 each.
-

LESSEY Electrolytic Condensers, 8x8 mfd., 450 volt
working- 1/- each,
of 1/2 and
POLAR N.S.F. Resistances.-1 gross parcels
our selection;
resistances, all good ...sizes,1111.
1/1
watt resistances,
-4/6'dach,
Button Units, with.6 press buttons ready for
.1 'wiring into set, .with circuit; 6 / 11 each.
pRESS
ohms wire .wound pots; 1/ -,each.

P

i

BULGIN.-20,000

STRANDED Pech Back Wire; 15. yd., 12 yds., 10d.
1.ZAXLEY Switches. -2 pole, 4 way,..3 bank; 1/6 each.
Y'AXLEY Switches. -2 pole, 5 way, 4 bank; 2/- each.
Chassis Mounting Valve Holders. -4, 5,
AMERICAN
pin 3d. each:
6 and

Chassis Mounting Valve Holders. -4d. each.
-Pin English Type Valve Holders. Chassis mounting;

OCTAL

1each.
1

2d.

each.

76 Valves; 1/6
Range of. Raytheon Valves
FULL
`
competitive prices. l'or example
-2/9 each.

RAYTHEON

811
43-4/.

in

Stock.-Most

:

each.

each.
6D6-414/- each, etc.

6C6
SENDEJ for Complete Price. List of Raytheon Valves.
of Three Manufacturers' Type All -wave Coils,
SET13-2000 metres, including oscillator, aerial and
with three -gang straight condenser, 2/6 each; wave change
switch for above, 2/, each.
Piezo Crystal Speakers.-714in. cone;
1b OTHERMEL
list 55/-, our price, 9/6 each.
Clearance, Ltd., 63, High Holborn, London,
RADIO
W.C.I. Telephone Holborn 4631.
A LL orders over 5/- carriage free; under this amount,
li.
sufficient postage must be included with order.
[8785
ALL Enquiries Must Enclose 112d. stamp.

D

:

VTAUXHALL-Ali goods

as' previously advertised still
Y
available; write for free list. -Vauxhall Utilities,
163a, Strand, -W.'C.2.
[8727
OUTHER'N RADIO, 46, Lisle St London, W.C. Gert
rard 6653 --Stools of receivers and replacement
[8549
components, as previously adveitised..
MAINS RADIO DEVELOPMENT COMPANY Offer
Immediate Carriage Paid Delivery, call mornings.
Telephone. Tudor 4046. Stamp for List 229.
Tag Condensers, 0.0001 to 0.002 T.C.C., Ormond,
MICA
etc., six different sizes in each parcel of twelve. for
1/-; thirty for 2/-.
'V RIM One -watt, colour coded. unused resistors, any
-Ea size, 50 ohms to 5 megohms, ,your selection,. 3d.,
2/6 dozen; two -watt, 6d.
Latest Potentiometers, long standard
CENTRALAB
spindle, unused, all sizes, 5,000 ohms to 2 megohms,
2/-; with switch, 2/3.
rit'U131 L
Condensers, 400v. working, wire ends, best
1 make, 0.0001-0.05 mfd., 4d.; 0.1 mfd., 4d.; 0.25, 0.5
mfd., 6d.
Unused Chassis Valve -holders, 5 -pin, 7 -pin, 3d.;
0LIX
11/2d. yard.
V American sizes, 6d.; best sleeving,resistors,
wire ends,
Unused N.S.F. l/y, 1, 2 watt
FIFTY
marked and colour coded, 20 different useful sires in
each .parcel; 50 for 2/6.
COMPANY, 4-6,
MAINS RADIO DEVELOPMENT Tudor
4046. [8778
111 Muswell Hill Rd., London, N.6.
Case Paper Condensers :-1,000-volt wkg. 8mfd.
each,
2mfd.
3/each;
800 -volt
5/METAL
9/6 each, 4mfd.
wkg, 4mfd. '4/- each, 2mfd. 2/6 each, lmfd. 1/9 each;
500 -volt wkg. 4mfd- 3/- each, 2mfd- 1/9 each, lmfd.
1/6 each; 400 -volt wkg. 4mfd. 1/9 each, 2mfd- 1/3 each.
Tubulars :-800-volt wkg. 0.5mfd, 9d.,
BAKELITE
0.25md. 6d., O.lmfd 4d., 0.O5mfd. 3d.; 400-volt
wkg. 1.Omfd. Od., 0.5mfd- 4d., 0.1mfd. 2d.
p.v. 32+8mfd. 3/9
ELECTROLYTIC Dry Blocks
each, 32mfd. 3/3 each, 16mfd. 2/- each, 8+8mfd.
2/9 each, 8+4mfd. 2/3 each, Smfd. 1¡6 each, 4mfd.
-

Imper and
American. Tubes in Stock
Types
tíLLArcturus
makes át competitive prices.
Guaranteed ReFull Range
Can AIso Supply
of

110110-

'

-

Holborn 4631.

volt,. out -put
FILAMENT Transformers. -In -put 200-250each.
1.' 4 volt, 4 amps., 4 volt 6 amps., 4/11
AI-5S0 Transformers.-American windings. In-put 1005MAINS
M

,

VALVES

A-

R.
RADIO :CLEARANCE, Ltd...
63' High Holborn, %.C.1. 'Phone

type, £7 10e.
Tungar Chargers, 75 volts 10 amps.,
'230 volts
2 circuits, rheo, and tap controls, £12,15s. H.T.
Tungar for output D.C., 120 volts amp., £6 10s.
230 volts WESTINGHOUSE single circuit, R' type, 40 volts `3 amps.,
£7 los. Westinghouse Wall 'Charger, 15 'colts '6 amps., for car.
batteries, £6 1Ss.
D.C. CHARGERS, Davenset D.C,2. Steel cased, bench type, 2 circuits
and meters, wheel rheos., 230 volts 1 and 4. amps., £5 10s..
METAL RECTIFIERS AND CHARGERS. Westinghouse Wall type
" R " Steel case, 12in- by 19in.. for 200,230 volts A,C, mains to 40 volts
Guaranteed. £7 Is, 6d, Similar one
3 amps. D.C. for 40 Radio Cells.
for Car. Battery Charging, 15 volts 6 amps., D.C. output, £6 17s. 6d.
Fine model also for A.C. mains with D.C. output of 280 volts 250 ma.,
£7 2s. 6d. 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 AC. All steel chassis, H.M.V. Transformers, Westinghouse
Rectifiers.
Model N/A 6/8 volts l amp Car Trickle Charger, 15/-- Model N/B 6/8
volts 1 amp. Car Charger, 25/, Model N/B1} 6 volts 11 amps. Car
Charger, 25/, Model N/C 6/8 volts 2 amps. Car Charger, 38/, Model
Model N D 12/15 volts l amps.
N/D 12/15 volts 1 -amp. Car Charger, 32
Car Charger, 55/-, Model N/E 2 Doubler 6/8 volts and 12/15 volts 2 amps.
fitted ammeter, 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 volts coupled
to D.C. Dynamo 500 volts 200 ma., £5 10s. Metvick d ph. 1 h.p. Motors
coupled to D.C. Dynamo 12 volts 30 amps., £6.
Single phase to D.C., Higgs 230 volt A.C. Motor coupled to D.C. Dynamo
8 volts 16 amps., £7 10s.
D.C. ROTARY CHARGERS, 3 h.p. 220 volt D.C. Motor 6 wit 250 amp.
Dynamo, ,£16. 200 volt Motor 25 .volts 8 amps. dynamo, £4. Motor
220 volts 8 volts 50 amps. dynamo, £6 10s. And others up to 6 kW.
220 v. A.C. mains.
300 CELL A.C./D-C. CRYPTO MOTOR -GEN. SET. For
For Radio Cell Circuits and ten 12 -volt 10 amp. Car Batts. D.C. output
160 volts 20 amps. Sale, £32.
12 volts
CHARGING DYNAMOS. 6 volts 8 amps., Type R, 25/10 amps-, Type. C, 35/-; 16 volts 30 amps., Type TB, 50/-: Kindly
state your wants and we will send list of suitable gear.
STATIC CONVERTERS. A.C. to D.C. 40 watts output, steel cased.
Input 230 volts A.C. 50 cycles, output 440 volts 60/100 m.a: D.C. with
valves, 45,-. A.C. mains to D.C. 120 watts at f amp.
for D.C. sets on A.C. 220 v., steel clad with valves, 50/-.
CHARGING METERS, central aero, charge and discharge
in all switchboard aines, from tin. dial up to l5 amps.,
7/6, to. Sin. d dl switchboard meters.
D.C. GENERATORS,-Shuntwounds-110 volts 1 amp.,
28/-.
15/- ; 200 volt f amp., 17/6 200 volts 11 amp.,
LUCAS AERO, )/12 volts. 120 watts D.C., enclosed,
4,000 revs. As used on Aircraft wireless. Cost £15. Reduced Sale'
Price. 12/6.
amps
DYNAMO. R.T. DUAL, 600 volts for H.T. 100 ma. and L.T. G volta 5
Reduced Sale Price,15/-.
Send for Special Sale List 0" W."

Table Console and Loud -Speaker Cabinets

UNDRILLÉD
from 3/6.
INSPECTION Invited; photos loaned to country cus-

CLEARANCE, SURPLUS, ETC.

REDECORATION SALE OF CHARGERS, ETC.
RECTIFIERS AND CHARGERS FOR A -C. MAINS, 230 volts 5 kW.
Rectifier, Philips. valve, D.C. output 230 volts, tapped transformer, £12
A C
CHARGERS, DAVENSET, Type G.C. Wall
Garage Charger, 25 volts 6 amps., 3 circuit 40 cells
at once, £6 10e. Type H.T.s, Steel cased, bench
type, for 180 cells at 1, 2, and 3 amps., £14 10s.
Type A.S.C.4, Steel cased, 4 circuit with indicators,
automatics and regulators for 80 cells, £14 10s.
230 volts PHILIPS' "Threein-One" No. 1087
single circuit, 24 volts 10 amps., Steel ease, bench

-

TTENRYS, 72. Wellington Ave.; Stamford Hill, N.15,
[8746
Stamford Hill 2907.
Immediately. -Baird grid cell type Kerr cells
WANTED
complete with polarising prisms, full price paid for
unit in perfect condition. -Physical Laboratory, The
University, Aberdeen.

Advertisements 3

House, 17/19, Stratford
Place, London, W.1.

Shakespeare

L

1/3

each

-

Tubulars :-50mfd. 50 p.v. 1/3
LECTROLYTIC
EE each, 25mId, 25 p.v. 9d. each; aluminium can 8+8mfd.
500 p.v., 4 leads 2/- each.
Q. UPPRESSOR Condensers :-0.1+0-lmfd. 400 -volt wkg.
t -Y tubular, with wire leads, 1/- each; 0.5mfd. in metal
case with lead, 1/6 each; 4+4m1d. centre tapped unit
with fuses, 10/6; post 6d. or c.o.d.-The Static Condenser
[8777
Co_, 387a, King St., Hammersmith, London, W.6.

REPAIRS AND SERVICE

".SERVICE with

a Smile."
AMERICAN Valves, spares, linecords, rewinds, repairers
of all types of American and British receivers.E.R.L, Ltd., 22, Howland St., W.I. Museum 5675. [0434
-SPEAKER Repairs, British American any
LOUD
make,- 24 -hours' service; moderate priees.-Sinclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0590

"Foundations of Wireless, Second Edition. 4s. 6d. net. Post free 4s. ild.

"

4
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REPAIRS AND SERVICE
Said Smith to his lad, "For

GUARANTEED Repairs, Any Transformers, choke,
motor armature, converter, dynamo, etc., keenest

your set

I'm glad you use FLUXITE,

and yet-

Don't smother it, son,

just a spot from the gun
Gives the finest results, don't
!

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-

prices, immediate quotation, prompt, dependable service.
-See below.
(LONDON TRANSFORMER PRODUCTS, Ltd.),
Willesden, N.W.I0. Willesden 6486 13 lineal,

SOLDERING-and ask for leaflet on

CASE-

HARDENING STEEL and TEMPERING TOOLS
with FLUXITE.
TO CYCLISTS ! Your wheels will NOT keep round and
true unless the spokes are tied with fine wire at the cross-

ings AND SOLDERED. This makes a much stronger
wheel. It's simple-with FLUXITE-but IMPORTANT

THE FLUXITE GUN
is always ready to put Fluxite
the soldering job instantly.
A little pressure places the
right quantity on the right spot

on

Service,

10516

SERVICE.-Guaranteed
repairs to American and British receivers; American
service parts and rewinds, trade supplied. -1021.
10435
Fiuchley Rd., N.W.1. Speedwell 3000.
REPAIRS to Moving Coil Speakers a Speciality; cones
and coils fittest, fields altered: prices, including
eliminators quoted; loud speakers, 4/-: L.F. and output
transformers, 4/-, post free, guaranteed satisfaction, trade
invited, estimates tree; prompt service.-Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.
valves,

10394

for I.eading Radio

DESIGNER -ENGINEER Required
Manufacturers in North-West London; experience in
ceivers essential; progressive position for man with initiative; sports club and canteen. Apply, stating age, experidesign, research and development of all -wave radio re-

ence and salary required, to Box 645, c/o The Wireless

[8781

World.

IMPERIAL 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 blouse,
London, S.W.1. Please mark the envelope GEO/9. [8765

SITUATIONS WANTED

EXPERIENCED Radio Television Service Installation
Engineer, own vehicle fully equipped, London and
Northern suburbs.-Box 655, c/o The 'Fireless World.

ELECTRIC DRY SHAVERS

REMINGTON, Rand, Shave master, Packard, Casco,
Rabaldo.-'trade enquiries to Leonard Heys, 36,
[0633
Henry St., Blackpool.

MISCELLANEOUS

IT SIMPLIFIES ALL SOLDERING

CHEAP Printing. -1,000 billheads. 3/6; sample free.-

FLIT/CITE LTD., Dept. W.W., DRAGON WORKS, BERMONDSEY ST., S.E.1

EVERY Radio Dealer Who is Not a Regular Reader
of "The Wireless and Electrical Trader" should
send his trade card at once for a specimen copy and full
Services.
The Wireless and
details of the "'Trader
Electrical Trader " has the widest influence, the largest
weekly circulation, and is read by all the leading mane lecturers and traders. Tiede only. 15/. per annum,
post free.-Published at Dorset House. Stamford St., Lon-

Creteway Press, 18, Blurted, Sussex.

[8180

'

THE

lidSTITUTE OF WIRELESS TECHNOLOS1
(bounded 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.I.

'Phone: Holborn 4879.

AMPLIFIERS

Pamphonic Reproducers Ltd. (Associated with PYE Ltd.)
45, St. 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 ild, in stamps for details of Standard
Models.

Demonstrations arranged by appointment.

LOCK WOOD & CO. 6PimL.o.w1;11,7;1-11177:.1r..

[0615

don. 5.13.1.

ENGINEER'S Guide. to Success " Shows How to
Qualify in 'Television Radio Engineering and Ser.
scund, recording, wireless communicating, etc., 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, choice of engineering courses-over 200
-and alone gives the regulations for qualifications such as
A.M.I.E.E.. A.M.I.R.E., A.M.I.T.E., A.M.I.W.T., C. and
C., etc. Trtining until successful guaranteed.-The Technological Institute of Great Britain. 32, Temple Bar House,
"

London, C C.4.

fialniphonic

(Founded 1917.

20,000 successes.) [8782

PATENTS
"' pRAILICIAnalp.ertilairlitpootenntleternvitise,': Firstfree okiveanpgelicirLtulosne:

High Holborn, W.C.1. Preliminary consultation free.

[0481

TUITION

RADIO Training.-P.M.G. exams. and I.E.E. Diploma;
prospectus free.-Technical College, Hull.
[0611
Requirea Tuition Radio, practical.
theoretical; nominal fee, congenial; keen; Hendon
district.-Box 698, c/0 The Wireless World.
[8780
GENTLEMAN

WIRELESS. Complete training Marine, boideast and
television; posts waiting; mod. tees; boarders taken;
approved college, prosp.-Dept. W., London Radio College,
Grove Park Rd.. London. W.4. (('hi. 3244.)
[0580

BUSINESSES AND PROPERTY FOR

SALE, TO BE LET, OR WANTED
" THE. Wireless and Electrical Trader" is an essential
part. of the equipment of every Wireless Trader; its
pages reflect the very latent turn of trade events, and it
is read by all the leading dealers and manufacturers, for
particulars of businesses offered or wanted. By subscription to the trade only, 15/- per annum, post tree-Send
your trade card for specimen copy to Dorset House, Stamford St., London. S.E.1.
[0614

Mains Transformers as specified for The
Wireless World High Quality Communication Receiver Type WW51-45/-

W. BRYAN SAVAGE LTD.
Westmoreland Rd., London, N.W.9.

'Phone: Colindole 7131

17/6

This Service Kit comprises:
A VOLUME CONTROLS.
-"l

20,000, 50,000, 1 meg.,

J) meg.

72 RESISTORS. Assorted, colour coded resistors,
Is to 3 watts.
Assorted tubular
2DOZ. CONDENSERS.
electrolytic and mica condensers.

1STEEL CABINET. A very useful steel cabinet

£4 for 17/6

VALUE
Kit No. 2 comprising resistors and condensers only,

as

above, 12/6.

Kit No. 3 comprising volume controls and cabinet only, 6/6.
SPECIAL OFFER !

!

!

t}h',eny i.lys.htr.ouded Transform

by America's largest manufacturer.

All 23u v. primary and fully impregnated.
T2S706-375/375 v. 150 nvit., riaVdri 2.5V5A. 5V3A
T12610-350;350 v. 150 m/A., 2.5V6A. 2.5V2A. 5V3A
1 7236-375/375 v. 120 m/A., 6.3VCT 4A. MA
T7336-350:350 v. 100 so/A. 6.3VOT. SA. 5V3A
T73u7-350;350 v. 80 riVA , 6.3100T. 3A. 5V3A
T7000-320'320 s. 80 m(A. 6.3y4A. 5V3A
T0035-320,320 r. SO rii/A. 2.5V6A. 5V3A
T4ti4919-10V4A Primary Tapped 110-250 v.
T i i NAB -110;230 v. 500 watt Auto Transformer
The to lowing Stokes ere interleaved and impregnated.
T7007-250 m'A., 135 ohms, 20-8 Hy., cadmium shrouded
T7007A-150 nnA., 350 ohms 311-13 Hy., cadmium shrouded
100 m A., 20 Hy., 300 ohms, unshrouded
GO WA., 13 Hy., 250 ohms

RADIOMART
GSNI (Birmingham) Ltd.
44, HOLLOWAY

HEAD,

While

15/12/6

1016

8/6

7/6
716
7/6
516

ER/ 6
12/6121

4111

1/11
Telephone
MIDIand 3 254.

BIRMINGHAM

L8771

ALL MECHANICS WILL HAVE

FLUXITE

FOR

with partitions for above, screws, etc.

SITUATIONS VACANT

SERVICE Engineer with Television Experience, drive
car, S.E. London, good wages.-Box 711, c/o The
[8789
Wireless World.
WANTED.-Junior draughtsman with experience in
radio industry, good prospects, S.E. London firm;
write wages, experience, etc.-Box 710, c/o The Wireless
[8788
World.

and one charging lasts for ages.
Price 1 6 or filled 2 6.

A SERVICE KIT

tive prices and prompt service.-Sturdy Electric Co., Din ton, Newcastle -on -Tyne.
RADIO
METROPOLITAN

Offer!!!

Bargain

[6892
Repairs, rewinds, or
-LTA- construction to specification of any type, competi-

MAINS Transformer

Complete with full instructions, 7'6.

Write for Free Book on the art of " SOFT "

ToSERVICE MEN

BOOKS, INSTRUCTION, ETC.

AMERICAN Valve Date.-The 200-page Raytheon Data
Book gives full characteristics, applications, all types
American valves; invaluable to servicemen; post tree anywhere; 2/3.-Leonard Heys, 36, Henry St., Blackpool.
[0594
ALL Wireless and Radio Engineering Books Available
through new financial terms as low as 2/6 monthly.
--Write a card or call personally for details and lists from
the Radio Department, Phoenix Showrooms, 66, Chandos
Place, Strand.
[8623
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-Third Edition of

DIRECTION FINDING

WIRELESS

BY R. KEEN, B.Eng.
A BOOK OF INSTRUCTION AND REFERENCE FOR ENGINEERS, TECHNICIANS,, TELEGRAPHISTS AND OTHERS ENGAGED.
OR INTERESTED--~ IN THE USE OF DIRECTIVE. WIRELESS TELEGRAPHY FOR THE NAVIGATION OF' SHIPS AND AIRCRAFT

The third edition of this well-known book deals with the principles of Wireless.
Direction Finding and gives an account of the circuits and apparatus used in its
application to navigation. The Adcock Aerial has a separate chapter covering
its principles together with much information on its installation and performance.
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 more important contributions to the literature of D.F.

800

550 illustrations

pages

PRICE 25/- net

By post 25/9

From leading Booksellers or direct from

ILIFFE

LTD.;

SONS

&

THIRD Edition

DORSET

HOUSE,

the

Publishers

:

STAMFORD

STREET,

LONDON;

S.E.1.

Second Edition

of

ADIO DATA
CHA I'. 'IS

GUIDE for the
L1 DRIVER

A SERIES OF ABACS
providing most of the essential
Data required in Receiver Design.
By

R. T. BEATTY,

M.A.,

B.E., D.Sc.'

is now available

Published from the Offices of
" THE WIRELESS 'WORLD "

Explains in simple language, with clearly

" Radio Data Charts" provide designers of wireless
apparatus with a ready and convenient means of
solving problems without having recourse to complicated formulm and mathematics.
By the use of " Radio Data Charts " such abstruse
problems as the design of tuning coils are solved almost
as easily as the simple application of Ohm's Law.

designed diagrams and illustrations, precisely
what the beginner must be able to do in

order to pass as
1l-

net

a

fully qualified driver.
By post 1'2

From Booksellers and Bookstalls or direct from the Publishers

STAMFORD STREET,

By post 4/10

From leading booksellers or direct from the publishers

ILIFFE & SONS LTD.,
DORSET HOUSE,

Price 4/6 net

LONDON,

S.E.I

ILIFFE & SONS LTD.
Dorset House, Stamford Street, London, S.E.1
W.W.93

Mention of "The Wireless. World," when writt3g to advertisers, will ensure prompt attention.
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THERMIONIC MEASURING APPARATUS
FOR MANY

A

UNIQUE

PURPOSES

INSTRUMENT OF REMARKABLE
CAPABILITIES

Measures
D.C.

A.C.
CURRENT:
005 microamps to 5 amperes.

CURRENT:
.0005

VOLTAGE:
50

microaìnps to I ampere.

millivolts to 500 volts on

frequencies from

25
20,000,000 cycles.

to

VOLTAGE
I

millivolt to 500 volts.

entirely - new direct reading instrument
operating on the Valve Voltmeter system for the
measurement of A.C. or D.C. voltage and current.
This

(Patent Applied for.)

is an

£46=15-0

PRICES: A.C. Model ...
Battery Model

circuit of the D.C. amplifier type using negative feedback is employed with
The instrument can be supplied for either battery or mains operation, and:. may be
A patented

£42-18-0

a

potentiometer input.

used on D.C., or A.C.
The impedance of the instrument on D.C. and on audio frequencies when used
megohms so that it can be used for measuring; voltages in high resistance
10
as a Voltmeter on any range, is
circuits with great accuracy, current consumption from the circuit' being negligible_.

up

to

20 megacycles per second.

HETERODYNE REACTANCE

COMPARATOR
FOR, TESTING CURLS AND. CONDENSERS
A portable mains' operated.: test set for
the rapid checking of coils or condensers
against standards under mass production
conditions.

HIGH FREQUENCY TERMINALS
Registered.. Design,.. No, 819,944.
This.:. new 14.F. Terminal has been
introduced to.. nveet the need for
a terminal of.:'truly scientific lowloss design, and as the result of con.

PRICE:

siderable research into the problem
of losses and insulation resistances
at radio frequencies: a terminal has
been produced which t is believed
is without equal for. it, purpose at.
the present day:.

£42-18-0=`

Two radio frequency oscillators, one variable, are employed and
are r dale to neat against each other, and the resultant signal:
is rectified and heard on a loud speaker contained within the
instrument. The variable oscillator is controlled' by a knob and
drum drive, the calibration of which indicates directly the percentage difference between the standard and the coil or condenser
under test.

Write for full particulars to

SALFORD
PEEL

Actual size

:-

INSTRUMENTS LTD.

ELECTRICA.L.

WORKS,: SALFORD,

PROPRIETORS:

The- special ceramic insulation
employed is not only o; a very low
loss type, but the .proportion. of it
in the electrostatic -.field is:. small,
whilst its shape with respect to the
terminal stem and _mounting bush
is such as to provide- the minimum
loss.conditions.:

Telephones

3s.

THE

GENERAL

.

ßLAckfridrs 8883 (3 lines)

ELECTRIC

Co.

Telegram, and Cables-:

Ltd.,

OF

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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Pk[CISION
MEASURING
INSTRUMENTS
Regd. Trade Mark

BRITISH MADE

THE already comprehensive range

of world-famous AVO'
instruments is now still further enhanced 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 outstanding merits and supremacy of every instrument that bears
the name AVO.'

The

40 -RANCE

Universal AVOMETER

This multi -range combination A.C./D.C. meter supersedes the 36 -range Universal Avoleter, 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. An automatic protective cutout is provided instead of a replaceable fuse. q
G it S.
(Leath ^r carrying case, if required, 25/-.) I

CURRENT
A.C.
D.C.

6
6

mA. to
mA. to

12
12

A. (in 8 ranges).
A. (in 8 ranges).

VOLTAGE
A.C. 6 V. to 1,200 V. (in 8 ranges).
D.C. 60 mV. to 1,200 V. (in 12 ranges).

RESISTANCE

i'/

0-1 megohm (in 4 ranges).
Reading down to 0.1 ohm.

The

AVO

TEST BRIDGE
A self-contained

50 cycles measuring
bridge of exceptional accuracy and
utility. Provides for the direct measurements of all normal values of condensers
and resistances. Accuracy, except at
extremes of range, is better than 5%.
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 8
GIIS.
radio frequency voltages.
(Leather carrying case, if required, 25/-.)
INSTRUMENTS
ARE
AVAILABLE ON DEFERRED TERMS IF
DESIRED.
ALL

'

AVO'

Range
Range
Range
Range
Range
Range

Write for fully descriptive

The

literature of these Instruments.

AVO LOW

CAPACITY
C.I-From .000005 µ

RESISTANCE

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
Sole Proprietors

oui Moselociurera

r

The AUTOMATIC COIL WINDER

&

ELECTRICAL EQUIPMENT CO. LTD.
Winder House,

Douglas St., London, S.W.1

Telephone: VICtoria 3404/7

Mention of

TWO RANGES : 0-20 and 0-200 ohms
which are selected 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
A
1 ohm to nearly one inch.
(Leather case, if required, 12,'-.)

F

to .005 µ

F.

C.2-From .0005 µ F to .5 µ F.
C.3-From
.05 µ F to 50. µ F.
RESISTANCE
R.I-From
5 ohms to 5,000 ohms.
R.2-From
500 ohms to 500,000 ohms.
R.3-From 50,000 ohm> to 50 megohms.

F
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by

listening

to

music

through

We are at home to all
those interested in good
reproduction during

a

RADIOLYMPIA

VOIGT SPEAKER

Aug. 23rd to Sept. 2nd
at

Our programme includes :-7 metre
sound (when suitable), visitors' records
(preferably mornings), Promenade
Concerts, Direct microphone, Medium
and Long Waves, also an experimental
quality tuner for Droitwich only.

2,

BEACONSFIELD

I I

TERRACE ROAD,
a.m. to and 3 to 10.30 p.m.
I

hour after Olympia

(i.e.

closes).

Many call every year to hear these
Demonstrations of our speakers with
Lowther sets.

OLYMPIR

All are welcome.

We are Just opposite the main Goods
Entrance at the back 'of Olympia.

COME AND BRING YOUR FRIENDS!

VOIGT PATENTS LTD

VOIGT PATENTS LTD., THE COURTS, SILVERDALE, SYDENHAM,

Tel.: SYDenham 6666.

S.E.26.

(Ilegd. Orlee: 22- Caste Street, E.C.1)

GALPINS ELECTRICAL STORES
75,

1TERMS: Cash with Order
or C.O.D. Charges extra
'CROMPTON

LEE

HIGH

Ditto 50/75 volts 15 amps., 75,-.
Carriage forward.
MACKIE MOTOR GENERATOR, 220 volts 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.m.,
220 volts 10 amps., 70/-. Ditto, 50/75 volts 25 amps., 90/-.
C/ F.
10 amps.

MACKIE
170 m/A.

MOTOR GENERATOR; 220 volts D.C. to 13 volts
D.C., 30/-. C/F.
MOTOR GENERATOR, 220 volts D.C. to 400 volts
and 15 volts 8 amps. D.C. Three pieces coupled

together on bedplate, 55/-.

C/F.

CROMPTON MOTOR GENERATOR, 220 volts D.C. to 500/750

volts 200 m/A. D.G., 40/-.
DYNAMO

BY

C/F.

ELECTROMOTORS,

400

revs.,

10 amps., stunt wound, 90/-. C/F.
SMALL MOTORS. Beckenham Motor Generators,
D.C. to 500 volts 300 m/A. and 12 volts 12 amps.

coupled together on slide rails.
E.C.C.

SHUNT WOUND

100
All

35/- each. C/F.
100 volts 50

DYNAMO,

volts

220 volts

three

amps.,

1,500 r.p.m., £6/10/-. C/F.
MACKIE ALTERNATOR, 120 volts D.C. input, 65 volts 1 ph.
150 cycles ó k1V. output. Vertical type, 45/-. C/forward.
MACKIE DYNAMO, shout wound, 75/90 volts 8/10 amps.,
1,500 r.p.m., 55/-. C/F.
C.A.V. SHUNT WOUND DYNAMOS; 25 volts 8 amps.,
1,750 r.p.m., 32/6. C/F.
G.E.C. (- H.P. A.C. INDUCTION MOTOR, 200/240 volts 50 cy.
1 ph., 1,440 r.p.m., 40/- each. C/F. Wagner .s h.p. repulsion
induction, 100/240 volts, 50 cy. 1 ph., 1,440 r.p.m., 42/6.

In good condition.
SHUNT WOUND DYNAMOS, 50 volts 6 amps.,
1,500 r.p.m., 30/-. C/F.
CROMPTON SHUNT WOUND DYNAMO, 100 volts 4 amps.,
1,750 r.p.m., 35/-. C/F.
MARCONI t kW. 500 CYCLE ALTERNATOR, 100 volts,
G.E.C.

1

phase, 45,/

C,/F.

HIGH -VOLTAGE TRANSFORMERS for Television, Neon,
etc. 200/240 v. 50 cy. 1 ph. primary, 5,000 and 7,000 volts
secondary, enclosed in petroleum jelly. Size : 5 -in, x 4}in. x
41in 7/6 each, post 1/-. Ditto, Skeleton type, 5/6, post 9d.
All

Telephone

LONDON,

E

ALL GOODS SENT ON THREE DAYS APPROVAL AGAINST CASH

DYNAMO, 4 -pole shunt wound, 1,750 r.p.m.,

100 volts 10 amps., 70/

NEWTON

ROAD, LEWISHAM,

brand new.

EVERSHED EX-R.A.F. HAND -DRIVEN GENERATOR, in
new condition, 800 volts 30 m/A. and 6 volts 2, amps. D.C.
Useful as megger genies and all test work. 20/- each, post 1/6.

MACKIE DOUBLE WOUND EX-R.A.F. GENERATORS,
1,200 volts 100 m/A. and 10 volts 4 amps., 3,000 r.p.m.,
12/6 each. Carriage 1/6.
ELLIOTT MOVING COIL METER MOVEMENT, first grade,
approx. 2 in/A., full scale of íi inches, 10/6 each, post 1/-.
500/750- WATT TRANSFORMER CORES FOR REWINDS.
Ex Philips. 7/6 each, post 1/-.
(i, in. x 5:1m x 1 -?,-in.
Size
EVERETT EDGCUMBE ELECTROSTATIC VOLTMETER,
0 to 0,000 volts, 0 -inch scale, 45/-, post 1/O. Ditto, 2,500 volts,
2i -inch scale, 25/-.
EX-R.A.F. ONE -VALVE VISUAL WAVEMETERS, 350 to
Less valve, 4/6 each.
2,501) metres.
JOHNSON & PHILIPS HOT-WIRE RADIO FREQUENCY
METERS, 4in. dial, 0 to 1.2 and 0 to 2 amps., 12/6 each,
post 1/-.
SPARK COILS, 12 -inch, with Condenser, 100/200 volts D.C.
primary, in new condition, £3. Ditto, 2 -inch, work from
12 volts with trembler, 22/6, post 1/0.
EX-G.P.O. HAND COMBINED TELEPHONE, with finger
switch, 3/6 each, or 6/- a pair, post 6d.
EVERETT EDGCUMBE PORTABLE THREE READING
VOLTMETER, O to 5-25-250 volts, moving coil, first -grade
movement, 4in. dial, 20/- each.
EX -TELEGRAPH MORSE RECORDER with sounder hiker
type, in good condition,- 45/-. C/F.
MUIRHEAD 1 MF. CONDENSERS, 1,000 -volt working,
1/- each, post Oil. ; or three for 2/6, post 1/-. Philips' 1 mf.,
3,000 -volt working, 5/-. T.C.C. 4 mf., 3,000 -volt working.
9/6 each, Standard Telephone i mf., 400 -volt working,
4d. each, or in lots of 100 for 12/6, post 1/6.
FERRANTI SPEAKER OUTPUT TRANSFORMERS, Type
" A," ratio `x to 1, pri. D.C. resist. 900 ohms, impd. 12,500
to 30,000. Type " B," ratio 24.0 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 condition, 2/6 each, post free.
P1 STANDARD TELEPHONE PUSH -BACK CONNECTING
WIRE (new), 220 -yard coils, 12/6, post 1/-.
SAVAGE 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., 3 x 4 volt
windings and a 50 -volt winding, 12/6 each.
EVERETT-EDGCUMBE THERMO-COUPLED R.F. METERS,
9iin. 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 m/A. A firstgrade movement, 10/- each.
:

,

:

GREEN 5240

SILVERTOWN GALVANOMETERS, jewelled movement, very
sensitive, 5/- each.
SULLIVAN TRANSMITTING CONDENSERS, variable
la
glass tank, .0005 mf. and .001 mf., 7/6 each, post 1/-.
INSTRUMENT WIRE, 4-Ib. reels of 20 G enamel, 6/-, P/F;
15 lb. of 16 gauge enamel, 15/ - post 1/-; 7 lb. of 18 gauge
D.C.C., 8/6, post 60.;
7 lb. of, 10 gauge D.C.C., 10/-,
P/F.
All new wire.
ERNEST TURNER & WESTON 2 -in. DIAL MOVING COIL
MILLIAMPMETERS, B.S. first grade, 0 to 5 and 0 to 150,
10/6 each.
"PHILIPS" MAINS TRANSFORMERS, 200/240 volts input,
2,000/0/2,000 volts 200 m/A. output, with two L.T.s, 22/6

each.

C/F.

WESTINGHOUSE RECTIFIERS, L:T. G volts 2 amps. D.C.
output, input 11 volts, in new condition, 10/- each.
MOVING COIL METER MOVEMENTS for recalibrating into
multirauge meters. Low in/A. deflection. 21 -in. dial, 5/ each; 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.
P/F.
1 phase, 5 and 10 amps., 6/- each.
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., 87/10/- ; 100,000 volts, 30 rn/A.,
£10/10/-. All 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 ohms 500 m/A.
All at 1/- each, post 4d.
THE " RACON " MOVING COIL HORN SPEAKER UNITS,
15 -ohm Speech Coil, G -volt, fitted handle, 15 watts, 15/- each,

post 1/O.
EX -NAVAL 1 -VALVE BUZZER WAVEMETERS, 200/24,000
metres. Complete in solid teak case. Size 15 x10 x 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.O. GLASS TOP RELAYS, Type B. Useful as Keying
Relays, 5/- each, post Gd. 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 Gd.
STANDARD TELEPHONE BELL WIRE, all brand new.
260 -yd. coils,
150 -yd. coils, twin 22 gauge, 4/-, post 90.
single 16 gauge, 4/-, post 1/- 300 -yd. coil, single 22 gauge.
3/-, post 6d.
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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 distributing broadcasting.
Enquiries 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 expressed a willingness to co-operate
with the Post Office in the utilisation
of their cables and wires for this purpose and that the Electricity, Commissioners are giving their blessing to
the enterprise. The Municipal electricity authorities have been approached and are unlikely to offer
opposition.

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 statements 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 broadcast 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 assurances 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 switchover to electric supply mains is made
or if this is done in addition to the telephone 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
Legal Objections
that their efforts to reduce electrical
It has hitherto been considered that interference with broadcast reception
when technical difficulties in the way would not slacken. Such assurances,
of injecting broadcasting through elec- we said at the time, were vitally necestric supply cables were satisfactorily sary if the good will of the radio
overcome there would still be an industry, both manufacturers and
insuperable difficulty in the fact that dealers, was to be retained and the
there is a statutory ban on electric Post Office assisted rather than
supply companies utilising their wires 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 the possibility of obtaining
independent control of the band-width of the RF circuits for each
station without adding to the complexity of the equipment. In the receiver
described in this article six stations are catered for, and it includes such
refinements as independent bass and treble tone controls.

f_
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 interference attenuation that has to be introduced
in any case, however, depends on the initial ratio of the signal to the interference.
It is clear, for instance, that if at a certain setting of receiver gain interference 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

ANY people are interested
primarily in high -quality reproduction and are content with reception from a moderate number of stations. Indeed, they have to be,
for the highest standard of reproduction
is still unobtainable in the case of distant
transmissions on account of the necessity
High quality
for avoiding interference.
demands three things-the avoidance rf
amplitude distortion, the equal amplification of all audio frequencies, and the removal 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-

that the interference begins to be noticeable. 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, however, 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 interference, 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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Pre -set Quality Receiver
SIX

WITH SWITCH

STATIONS

fair amount of selectivity and many of the
more powerful Continental stations can be
received without interference.
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 optimum frequency response, dictated by the
selectivity -quality compromise, for the reception of any station, and that it will
vary with the location of the receiver and
even from hour to hour. Fortunately, the

there are considerable difficulties attached
to the construction of an entirely satisfactory 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

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 complicated and expensive largely because

ones.

Even for local reception fixed selectivity
is not ideal, because different users are at

RECEIVER PLUG
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different distances from the
station and their local conditions are not the same.
Any one user can have
fixed selectivity, since his
conditions are not likely to
vary much, but his optimum 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 adjustable selectivity is obviously needed.
Now it is clear that
these requirements could be
met by using a conventional tuning system in conjunction with a good variable selectivity system.
This demands a certain
amount of skill in operation, however, for not only
must the receiver be
properly tuned but the
selectivity control must be
operated correctly. It is
often considered more convenient to have some form
of pre-set tuning with switch
or push-button control and
this has considerable technical advantage from our
point of view.

0.025 mfd

Fig. 1.-Alternative aerial connections 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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The Wireless World Pre -Set Quality Receiver:

Suppose we use a straight set with
several tuned circuits. When all are tuned
to resonance we shall, get maximum selectivity and sensitivity. If wé now mistune

the ones desired. With separate condensers 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 complication.

All trimmers except those for
the USW band are accessible
from the top.

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

This does enable quite a big improvement 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 highquality reproduction. With proper adjustment of the circuits the quality from Droit -

LIST
Condensers:

0.015 mfd., tubular, C36, C39,.
0.025 mfd., tubular, C35, C40
6 o.r mid., tubular, C19, C22, C23, C26,
C31, C37
2 0.25 mfd., tubular, C33, C38
2 0.0002 mfd., mica, C29, C30
4 o.00r mfd., mica, C20, C2I, C24, C25
10,01 mfd., mica, C27
1' 8 mfds., electrolytic, 5óo volts, C32
Dubilier 0281
8-8 mfds., electrolytic, 500 volts, C28
Dubilier 9203E
2
2

mfds., electrolytic, 12 volts, C34
Dubilier 3016
3 Trimmers, I -3o mmfds., CI, C7, C13.
Eddystone 1100
3 Trimmers, 175 mmfds., C2, CS, C14
Bulgin CP2
6 Trimmers, 300 minfds., C3, C9, CI5, C5,
Bulgin CP3
C 11, C17
6 Trimmers, 600 mmfds., C4, CIO, C16, C6,
Bulgin CP4
C12, C18
Resistances:
Erie
3 300 ohm, 3 watt, R2, R5-, R14
Erie
I 35o ohm, á watt, R13
Erie
15,000 ohm, -i watt, RIS
Erie
2 10,000 ohm, z watt, R6, R7
Erie
1 40,000 ohm, z watt, RIZ
Erie
1 50,000 ohm, f watt, R8
Erie
2 megohm, f watt, R16
Erie
2 12,000 ohm, r watt, R1, R4
1

<.

Erie
6,50o ohm, 2, watt, RIO
Erie
110,000 ohm, 2 watt, R11
Potentiometer, 0.25 megohm, tapered,
1

R9
Reliance SG
Potentiometer, ro,000 ohms, wire Reliance TW
wound, R3
I Choke, 0.75 H., tapped at 0.2 H.
Peto -Scott
-

and 12 -inch rod, 3 single -pole plates and
3 double -pole plates (without earthing
plates), SI, S2, S3, S4, S5, S6, S7,
Peto -Scott
S8, S9
2 RF Transformers, medium -wave, L5, L8
Wearite PHF2
I Aerial Transformer, medium -wave, L2
Wearite PA2
2 'RF Transformers, long -wave, L6, L9
Wearite PHFx
1 Aerial Transformer, long -wave, L3
Wearite PAr
2 RF Transformers, USW (see text) L4, L7
I Aerial Transformer, USW (see text) L 1
Peto -Scott
I Length, 8in., fin. rod
Peto -Scott
I Length, 8lin., fin, rod
Goltone
2 Lengths screened sleeving
2 Double -pole, 6 -way, switches; S11, S12, S13,
Bulgin S.2o2
S14
Bùlgin S.114
I Switch, DPDT, rotary, SlO
Bulgin 2005
2 Shaft couplers, Qin.
Bulgin 1048
z Panel bushes, Qin.
Belling -Lee
5 Terminals A(2), E, PU(2)
Peto -Scott
I Valve screen
Clix X111
i Valveholder, 5-pin .
Clix X112
r. Valveholder, 7-pin
Bulgin VH24
2 Valveholders, 8 -contact
Belling -Lee 1175
3 Valve top -clips
Bryce
1 COnnector, 5 -way
I Cable, 6 -way, with twin 70/36 leads Goltone
Peto -Scott
Chassis, Aluminium
Valves:
2 EF8 (met.). I 354v (plain), 1 TSP4
Mollard
(met.)
,

,

,

Amplifier.
r Mains transformer:

more distant stations.
The arrangement adopted is shown in
Fig. i. In order to secure adequate sensitivity 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 between the second RF stage and the detector. 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 negative feed-back or so-called infinite input

PARTS

r Switch Assembly, 6 -way, comprising locator,

Receiver.

1

OF

wich is hardly distinguishable from that
of a medium -wave local station,
The stations required will naturally depend on the taste of the user and his geographical 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 programme. 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 distant stations.
In the Pre-set Quality Receiver a maximum 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, therefore, 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

Sound Sales

Primary, 200/250 V, 5o c/s; Secondaries,
350 -o -35o V, 15o mA; 4 V, 2 A CT; 4 V, 2
A; 4 V3 A; 4 V',3A; 6.3 V, 0.4 A.

Smoothing choke, roH, 150 mA, roo ohms
Premier Supply Stores
I Smoothing choke, 20H, 5o mA, 400 ohms
Bulgin LF14S
Condensers:
2 o.or mfd., tubular, CI, C2
2 0.1 mfd., tubular, C3, C4
14 mfds., electrolytic, 500 V, CS
Dubilier 0283
18 mfds., electrolytic, 150 V, C5
Dubilier 3017
2 8 mfds., electrolytic, 500 V, C6, C7
Dubilier 0281
15o mfds., electrolytic, 5o V, C9
Dubilier 3004
Resistances:
Erie
2 50 ohm, s watt, R13, R14
Erie
1600 ohm, á watt, R4
Erie
2 10,000 ohm, á watt, R11, R12
Erie
2 40,000 ohm, 3 watt, R6, RS
Erie
1 150,000 ohm, 4 watt, R5
Erie
2 2 megohm, z watt, RI, R2
Erie
2 0.25 megohm, s watt, R9, RIO
Erie
r 15,000' ohm, 1 watt, R3
Bulgin PR
1400 ohm, 20 watt, R15
120,000 ohm, wire -wound potentiometer,
Reliance TW
R7
Clix Xiix
3 Valveholders, 4 -pin
Clix XIII
2 Valveholders, 5 -pin
CIix XIr2
I Valveholder, 7 -pin
Bulgin P.37
1 Cable plug, 7 -pin
Belling -Lee 1119
I Plug and socket, 3 -way
I Plug and socket, 2 -pin, mains input connecBelling -Lee 1115
tor
Peto -Scott
Chassis
Valves:
I FW4 /500, 2 ACo44, 2 354v (plain)
x
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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.

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 negative so that a small amount of regeneration is introduced. This greatly sharpens
the tuning of its input circuit and also
increases the amplification.
As compared with the diode the detector has two drawbacks, which are not important in this case. As it needs an HT
supply, the anode circuit must be thoroughly decoupled, and it cannot provide
AVC. In 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 seen in Fig. i 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 introduces 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 is 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 independent of one another.
Following the detector is a low gain
tone control stage with a television -type

RF pentode. The method of control
adopted was fully described in a recent
article,' and it is consequently unnecessary 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 different response
curves to be obtained, or a total
for the two of

The electrolytic condensers
are kept well away from
hot components such as
valves.

'

'

z43
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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 un1

The Wireless World, June 8th, 1939.

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 7 watts. Its design is based on

the well-known
Push -Pull Quality
Amplifier,
and the chief
point of difference lies in the method of
phase - splitting adopted.
This has already been described2 in detail, but the heater connections of the penultimate stage are unusual and consequently call for some
comment.
e

The Wireless World, April 12th, 1993.
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ReceiverThe cathodes of these valves are positive 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 R5, '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 potential, but to direct current they are at
cathode potential. This avoids hum
troubles while making it possible to operaate the valves within the makers' rating.
(To be concluded.)

The Wireless World Pre-set Quality
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33-Valve Replacement

An extract from Henry Farrad's correspondence, 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 I 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
Mazda ACVP r-had reached the retirement age. But I couldn't get a replacement locally. However, the man had a
Mullard VP4B in stock, and having been
bitten before by replacements with " improved " characteristics I satisfied myself
that he VP4B was as near the ACVPI as
makes no matter-both give the following
data in the instructions
Heater volts
4
0.65
Heater amps.
25o
Anode. volts (max.) '
250
Screen volts (max.)
2.0
Mutual conductance
The only thing that seems different is the
4V for the Mazda and
grid bias, which is
-3V for the Mullard. But that oughtn't
to make a great deal of difference, surely?
At any rate not enough to prevent the
VP4B from working altogether ; for that is
what happens! I can't get anything out of
it at all ; yet the man says it is perfectly
all right. So what?
Yours ever,
Bob.
If the replacement valve is in order, why
doesn't it work? Henry Farrad's solution is
on page 159.

Plans for Olympia
NEW FEATURES

:-

-

Index and Binding 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.r., price 4d., post free, or with
binding case price 3s. id., post free.

TECHNICAL CONVENTIONS

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 excluding 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 simulating 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 demonstrations something of the part played by
wireless in their various activities.

A series of technical conventions constitute 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 comparisons with America. It will not be surprising if the main speakers, and also those
of the audience who take part in the subsequent 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, 3.3o p.m.-British Tech:

-

nical Progress and some Comparisons with
América. Opened by Mr. M. G. Scroggie.
August 29th, 3.3o p.m.-Quality Reproduction, and what it means to -day.
Opened by Mr. P. G. A. H. Voigt (with
demonstrations) .
August 3oth, 6.o 'p.m.-Short-wave
Topics: Tuning Systems and Methods of
Band -spreading; Short-wave Frequency`
Changers.
August 3ist, 6.o'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 manufacture will be demonstrated.

Television Programmes

-a
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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 weekday 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 i7th.
3.10, " Rule
3, Gaumont -British News.
Britannia," ballads of Britain and the Seven
Seas. 3.55, Cartoon Film.
9, " A Bedfast Prophet," a comedy adapted
for television, from " A Rogue in a Bed," by
Ronald Elwv Mitchell. 9.25, British Movietonews. 9.35, Moiseiwitsch, pianoforte. 9.45,
X = O." 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
A description of representative
Painting.
American paintings by Geoffrey Grigson. 9.55,
Film. 10.5, Charles Heslop in " Percy Ponsonby
10.15-10.25, Florence
Catches the 9.15."
Hooton, 'cello.
SATURDAY, AUGUST 19th.

2.30, Final Test Match between England and
the West Indies, televised 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.

9, British Movietonews. 9.10-10.40, " The
Cast includes
Ringer," by Edgar Wallace.
Henry Oscar and Judy Kelly.
SUNDAY, AUGUST zoth.
9.5-10.30, " The Rising Sun," a play by
Herman Heilermans Cast includes Harcourt
Williams and Josephine Wilson.
MONDAY, AUGUST 21st.
2.30, Test Match O.B. 3.30," Three in a Bar,"
3.50-4.30, Test Match
by Peter Franklin.
continued.
5.30-6.30, Test Match continued.
9.15, Starlight,
9.5, British Movietonews.
Rawicz and Landauer. 9.30-10.30, Western
Film, " Galloping Dynamite."
TUESDAY, AUGUST 22nd.
2.30, Test Match O.B. 3.30, Alfredo and his
3.50-4.30, Test Match
Gypsy Orchestra.
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 23rd.
11-12, " Come and be Televised, O.B. from
Radiolympia.
3, Fashions and Bobby Howes Band, O.B. from
3.30, Gaumont -British News.`
Radiolympia.
3.40, Horace Goldin, illusionist, introducing
" Sawing through a Woman."
9, Paul Robeson. 9.10, British Movietonews.
9.20, Mixed programme including Markova.
9.40,
9.30, Naunton Wayne, comedian.
Cartoon Film. 9.45-10.15, A Bee, " Word
and Line."
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Colour Television
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 television in natural colours, using at the
receiver a cathode-ray tube. It gives the
writer much pleasure to be able to place
before the readers of The Wireless World
the details of the apparatus employed.
:

Before doing this it is necessary to state

that some section of the public will no
doubt be thinking that this new advance
will cause a change to be made in the
normal television service and possibly put
off purchasing a television set until such
time as it is possible to have one which
will give coloured pictures. This idea
should be killed at once. The apparatus
used by Mr. Baird is of a totally different
type to that employed by the B.B.C. and
at present can only be considered as a
very successful experiment which may in

The apparatus employed consisted of a
modified form -of scanning -disc type spotlight scanner at the transmitting end in
conjunction with similar gear at the
receiving end.
The difference between
the then conventional spotlight scanning
system and the one here described being
that instead of the disc having only one
set of scanning apertures arranged in spiral
formation, it had three sets, one set being
covered witha red, another with a blue
and the third with a green filter. Fig. r
shows this disc, and it can be seen from
this that the object was scanned three
times in one revolution of the disc, each
time with a different colour, so that the
object was scanned first by a red spot, then
by a blue and then a green. In this
manner three images were obtained corresponding to the red, blue and green components of the picture. At the receiving
end a similar disc was arranged to revolve.
in synchronism with the transmitting disc.
Behind the disc were arranged glow discharge lamps, modulated by the incoming
signal from the transmitter. Since at the
transmitter an image representing the red,
blue and green components of the scanned
object were transmitted in order, then, at
the receiver, since these images were
viewed through similar filters in the same
order and speed, then the viewer saw a
picture in a 'combination of the three
primary colours from which, as is generally known, most colours and colour
tones may be obtained.
The picture so obtained was, of course,
exceedingly small, about two inches
square, and owing to the low period of
scanning suffered from a marked flicker,
but, nevertheless, it constituted a noteworthy step in the right direction.
In February, 1938, ten years after the
experiment described above, a demonstration of colour television was given at the
Dominion Theatre. Again a mechanical
system was employed, but of a greatly
modified form. A new system of scanning
also was used, and this is of sufficient interest for the writer to spend a little time
in describing it. Interesting not only
because it was employed in the apparatus
to be described, but also because in the
opinion of several people this form of
scanning has great possibilities for the
-

Fig.

5.-The three -colour scanning disc
used in early experiments.

the near future be used for cine -television,
but which will certainly not be introduced
into the normal television service for many
years.
Before dealing with the apparatus in
question it may be of interest to readers
to review some of the other demonstrations
of colour television that have been given
by Mr. Baird and see the manner in which
future.
the presentapparatus has been evolved.
It will come as a shock to many readers
Multi -mesh Scanning
to learn that colour television was first
demonstrated as early as 1928, when Mr.
The multi-mesh system of scanning is
Baird showed the transmission and recep- not entirely new; in fact, it was being
tion of simple television images in colour used by Mr. Baird in his very early exto members of the British Association at periments as far back as 1923, but was
the annual meeting held in Glasgow. The not carried on with, since the scanning
fact that this experiment made use of a gear became too complicated to merit its
line instead of wireless for the transmission use in a television apparatus of the very
channel does not detract in any way from low definition then employed.
With
the greatness of the achievement.
advances in technique that have been

7

IN

this article some of the early
experiments in colour television
are described and details are given
of the method employed in a recent
demonstration. For this the combination of a cathode-ray tube
and colour-disc was used at the
receiving end.

made in latter years, it has become
possible once more to turn to this form of
scanning and make use of its many
advantages over the normal straight and
interlaced systems.
The system of scanning is such that a
secondary field is formed, which is composed of a ".number, two or more, of
primary scans interlaced. The secondary
scan is- then repeated a number of times,
each, time being displaced. As an example,
let us take the scanning standard as used
in the Dominion demonstration. This consisted of two 20-line scans intermeshed
to form a 40 -line scan, this being the
secondary field. The secondary field was
then repeated three times, each time being
laterally displaced in order to interlace
with the other fields so that a final scan
of 120 lines was obtained. The following
are the advantages that are claimed for
this, form of scanning over the conventional forms
(a) The frame frequency is consider.
-

:-

-

(a)

2.-This diagram illustrates the
arrangement of multi -mesh scanning.

Fig.
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Colour Television-

ably higher, since it is the frequency of
the primary 20 -line scan, resulting. in a
permissibly higher low -frequency cut-off
for the communication channel.
(b) A reduction in flicker is effected.
(c) A considerable increase in light
efficiency may be obtained by using a
scanning spot such that the secondary
scan completely fills the field. By doing
this there is a relatively small loss in
definition.
(d) It is possible to employ an optical
system of great simplicity and exceedingly
high efficiency.
The method in which the scan is
arranged may be seen from Fig. 2.
The method employed at the Dominion
can be most easily understood in conjunction with the diagram Fig. 3. At the transmitter there was a slow -speed slotted disc
together with a high-speed mirror drum.
The subject was floodlit and scanned by
the combination disc and drum arrangement, the respective speeds of which were
500 and 6,000 revolutions per minute.
The disc was provided with twelve slots
arranged in the form shown in the
diagram, alternate slots being covered with
red and blue-green filters. The mirror
drum used had twenty mirrors and threw
an image of the scene being transmitted
on to the disc, the combined action producing a 120 -line scan composed in the
manner described in the section dealing
The photowith multi -mesh scanning.
electric cell used in this gear was one in
which the sensitive surface was composed
of rhubidium, ,a material which approaches
the human eye in characteristic although
infra -red had to be filtered out before good
results could be obtained. This is due to
the fact that different coloured objects may
reflect the same amount of infra-red

COLOUR

d

SENSITIVE
/PHOTO -CELLS

MIRROR
DRUM

s
\I/\

APERTURE

DISC WITH RED AND

BLUE-GREEN FILTERS

LIGHT SOURCE

4.-This drawing illustrates the transmitting system used in the recent demonstration. Spotlight scanning is employed.
Fig.

described will be seen also in Fig. 3 ; the
process of building up the picture being
an exact reversal of that employed at the
transmitting end. A high -intensity arc
lamp replaces the photo -electric cell, and
the light, after passing through the
scanning disc, is modulated by a large
Kerr -cell. The disc is identical to that
used for transmission, so that when the red
component of the picture is received the
light is passed through its appropriate
portion of the colour combination on the
disc. The receiver screen is then scanned
by a mirror drum, again of similar type to
that employed at the transmitter.
The apparatus used for the demonstra-

ployed. Fig. 4 will show the broad outlines of the arrangement in which, instead
of an image of the subject being thrown
on to the disc, the subject is scanned with
light spots of varying colour according to
the filters on the disc, the light reflected
from the subject being picked up by
The drum used
colour sensitive cells.
has thirty-four facets and revolves at a
speed of 6,000 revolutions per minute.
The great advance that has been made
in the apparatus is that a cathode-ray tube
is used at the receiving end.
Hitherto,
the mechanical gear employed has been
exceedingly cumbersome and prone to
mechanical breakdown, whereas with the
cathode-ray tube both these disadvantages
have been done away with. The arrangement of the apparatus will be seen by
reference to Fig. 5. A normal projection
cathode-ray tube, similar to that employed in the apparatus installed in
several London cinemas, may be used.
In front of this tube there is arranged
a disc with apertures covered by the
same filters as those used on the transmitting disc. The picture viewed through
this disc consists of a 102 -line blue-green
picture superimposed upon a 102 -line red
picture, the net result being a 102 -line
SCREEN
DISC WITH

RED AND

BLUE-GREEN FILTERS

OPTICAL
SYSTEM

PROJECTION TYPE
CATHODE RAY TUBE
SCREEN

Fig. 5.-The receiving equipment is shown
here. The colour -disc rotates in front of the
cathode-ray tube.

-FL\OODLIßHT3

picture in natural colours.
The frame
frequency of the picture is 16
per
second. The size picture shown was 3ft.
square approx. This does not constitute
the limit of picture size, but was con-venient for the size laboratory in which it
was shown. Neither does the fact that the
transmission was from the Crystal Palace,
only two miles away, imply that the
system has only a limited range.
It cannot be too strongly emphasised
that the above -described demonstration
must be looked upon as an experiment at
present, and it can be stated with complete
assurance that there is no likelihood of any
alteration being made in the official service for some time to come. This does
not, in the writer's opinion, mean that no
use will be found for this system of colour
television, since the demonstration showed
clearly the potentialities of the apparatus
for large screen work in cinemas and the
like.

/

.--t\

32OPTIC AL

SYSTEMS

TRANSMITTER
PHOTO -CELL

Fig.

3.-The layout

of

\Ií

LIGHT SOURCE

apparatus at transmitter and receiver for colour television when
mechanical methods are used at both ends.

which would make them appear the same
when a cell sensitive to that form of
radiation was used. The receiver used in
conjunction with the transmitter just

tion on July 27th, as far as the transmitting side goes, was similar to that just
described except for the fact that the
method of spotlight scanning was em-
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The Berlin Show
GERMANY'S NATIONAL

EXHIBITION REVIEWED

BY OUR SPECIAL

REPRESENTATIVE
AFEW months ago Adolf Hitler
appointed Major -General Fellgiebel
as Special Commissioner for the
Standardisation of Communications
Appliances. At the opening of this years
Berlin Exhibition, State Minister Dr.
Goebbels gave out for the first time the
general lines of this scheme as follows
" The formation of at most twelve industrial combines for the building of broadcast
apparatus. Each of the combines will construct in, future only the same types of
apparatus. These combines will be formed
The opening day of the Exhibition also
by the grouping together of such firms as produced some statements by Dr. Goerz on
have the same financial foundations and
the development of German broadcasting in
already have connections with each other.
the past year. The number of listeners
The apparatus is to be developed as far
increased by zo per cent. to 12,580,000. In
as possible as AC apparatus with DC/AC
the
1937-38 season about r.r million marks
converter devices, or as AC/DC ' universal '
worth of broadcast receivers were sold ; in
apparatus. Each combine will only turn
1938-39 the amount was 1.66 million marks.
out, in addition to the sets for political purIn " common -specification " receivers (such
poses the following receiver types (a) one
as the " People's Receiver " and the " Gerhighest-quality receiver, (b) one moderate
man Small Receiver" or " D,K.E.," made
priced receiver, (c) one car receiver, (d) one by all firms to the same specification) the
local -station receiver with specially good
turnover rose from 576,000 to 1,400,000 sets;
musical reproduction and specially high outthis unexpectedly large rise was chiefly due
put (maximum 9 watts), with provision for to the sale of the "D.K.E.," which
gramophone reproduction and wire broad- amounted to 917,000.
casting. The construction of single -circuit
The total turnover has increased since the
receivers is forbidden, except those for season 1932-33 from r million to 3 million
political purposes. The development of receivers. This increase has not, the speaker
highest-quality receivers and also portable pointed out, completely fulfilled all the
receivers will be permitted so far as export requirements of the Four -Year Plan, but
and domestic sales justify the development this will be put right when Major -General
of such apparatus.
Fellgiebel's regulations come into force. The
" As regards amplifiers, the following new scheme will affect the development of
types are laid down (a) one amplifier, out- next year's apparatus; already certain steps
put about zo watts, (b) one with output of have been taken, such as the reduction to
120 watts, (c) one for about 500 watts. The
48 per cent: of the number of receiver types
amplifiers shall be able to satisfy all require- as seen at this year's Exhibition, the reducments of the defence forces, of community tion from 66 to 23 per cent. in the number
broadcasting (i.e., presumably in assembly of receiving -valve types, from about 1,000
halls, etc.), of community reception (i.e.,
types of resistors to 17, and so on.
presumably community -aerial reception in
blocks of flats, etc.), etc.
" Component parts of all broadcast
receivers to be of such types as may be used
in other branches of wireless technique. The
uneconomical fabrication of component
parts is to be suppressed in favour of price lowering mass production.
" To free the trade from the burden of
the yearly recurring clearance of superseded
types, a certain gradualness must occur in
the standardisation. The limitation to the
various prescribed types will be imposed
within such an interval as will p.11ow the
trade sufficient time to dispose of their
stocks of existing types.
" The suppression of interference radiated
by electrical machines must be pressed
The new valves EM II and ECL r. In the
latter (right), from top to bottom can be seen
further. This -applies especially to the
the tetrode system, the triode system, the
suppression, for short and ultra -short waves,
screening of the connections, and the
of interference, caused by all types of motor
constricted foot.
cars, including the " People's Car." In
addition to these regulations for the stanThe average price of the 1.66 million.
dardisation of the industry, regulations are
proprietary mark " receivers sold" in
expected which will demand the use, even
1938-39 was 226.27 RM, 'while that of the
more than hitherto, of home -produced
1.40 million " common specification " rematerials .in the manufacture of apparatus."
ceivers was 43.50 RM. As for valve prices,

:-

:

:

,

.

the previous year saw a decrease of ro
cent. in these, but this year brought a
further fall of about one-third in the price
of replacement valves only not of those
delivered with a receiver. This cut did not
affect the valve industry too severely, since
the, number of replacement valves in
Germany is only a quarter of the number
supplied with new receivers.
The distinct German style in receivers,
developed during recent years, has attained
great popularity and is being continued..
Cabinets for the. cheaper sets are made
mostly of plastics, with wood linings inside
to ensure good bass -note radiation. Tuning
scales for the short-wave range are being
sub -divided as much as, possible, and last
year's popular horizontal type of scale is
being retained. The audio -frequency range
has been extended down to 30-40 c/s; new
loud speakers with larger, lighter diaphragms and very thin leather suspensions
are being developed for this purpose. Siemens have provided their " Chamber-Music
Receiver " with five loud speakers, thus
ensuring 'a very wide frequency response.
Last year the accentuation of bass frequencies was in some cases carried too far ;
this year it has been reduced. Negative
feedback has been improved.
Automatic
volume control has also been improved.
The problem of' differing mains supplies
has been solved by about half the firms this
year building only AC sets, in which DC/
AC converter units can be inserted when
DC mains have to be used. The other half
of the manufacturers are building " universal " AC / DC -sets, being greatly helped in
this by the introduction of a quite new series
of steel all -current valves, known as the
" U " valves. These have a heating current consumption of only roo mA compared
with the zoo mA of the " C " and " E."
types. The reduction of heating current,
with corresponding raising of voltage, enables the power for heating to be better
utilised ; it can by these means be reduced
from 44 to zz watts. Thanks to this, AC/
DC sets have been able to dispense with the
current-economising " circuits which were
so prominent last year, and which are, in
fact, still widely used this year in AC sets,
even superheterodynes.
The new valves include also the ECL r1,
a new multiple valve with a triode as LF
amplifier and a tetrode as output, and the
EM rr, a new " magic eye." These valves
enable a three -valve superhet to give the
same performance as a last year's four-valve
;
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superhet, while the multiple valve costs no
more than the simple valve. The new
magic eye " overcomes the difficulty experienced with the older type ; the single
luminous -sector system may work well on
strong signals but poorly on weak ones. The
new tuning indicator has two such systems,
at right-angles to each other, the one-having
a suitable sensitivity for strong signals
and the other for weak. The EM 11 does not
include an amplifier system, as its pre-

more varieties than ever) has been improved
particularly by the introduction of a new
loudspeaker with increased frequency
Special notice is directed to the
range.
Example of a
low - priced

German receiver: chassis of " No bills 40."

decessor did.
series mentioned
Then come the " U
above; the UCH it, a new multiple -system
valve (triode-hexode), the UBF ri (doublediode, variable -mu pentode), the UCL rr,
an AC/DC valve with the same characteristics as the ECL ix just described, and,
finally, the UY rr, an indirectly heated halfwave rectifier.

new single-circuit receivers of Siemens and
Telefunken, both of which have a short-

wave band, with HF amplification provided
by the output valve ; in this way, shortwave reception is given an additional amplification of about Io.

Several German manufacturers have this
year adopted the plan of separate chassis
for receiver and mains unit to save weight
in raw materials. Lorenz, to reduce costs,
has produced a standard chassis applicable
to several types of receiver (by mounting
thereon more or less component parts) ;

'

r939.,

three-section condenser, since ' the extra
signal-frequency tuned stage still has its
advantages even with an IF of 468 kc/s.
The extra circuit is omitted when the receiver is push-button tuned. In general,
the six -circuit superhet is found with one
signal -frequency circuit, and the seven circuit type with two.
In the most ambitious sets still more circuits are used. Saba
this year uses eight circuits in most of their
receivers, the first IF filter being a three circuit one. The same applies to Körting.
Telefunken strikes a new note in the " Super
944W," a specially cheap superhet with
only four circuits. It has only a single IF
band filter, the necessary selectivity being
obtained by providing the IF amplifier with
reaction. The set includes only "the ECH 11
and the ECL r 1 multiple valves in addition
to the rectifier.
Most German superhets are provided today with some form of push-button tuning.
This will be dealt with later on.
Körting has a radiogramophone this year
which uses a sound film in place of disc
records.
As regards battery -driven receivers, this
year shows many battery-driven superhets
provided with short-wave reception.
Last year push-button control of super bets was of the motor-driven type for coarse

(Left) Siemens "Kammermusik-Gerät II,"
comprising a superhet
receiver with i3 valves,
4 wave ranges (2 of
which are short waves)
and 5 loudspeakers.
(Right) Push - button
tuning panel as employed in Telefunken
superhets.

The two -circuit receiver (no longer very
strongly in evidence) remains much the
same as last year ; the built-in regenerative
coupling is no longer adjustable.
Both one - circuit
and two -circuit types
use metal valves almost exclusively.

Thanks largely to
the use of the new
multiple - system
valves, superhetero-

dyne receivers
(Above) The new ad-

justable three-circuit
IF band filter in the
Körting " Amatus 4o "
and ', Dominus 40."
(Right) Unit system
chassis in Korting
"Dominus 40 " separate chassis for high frequency section.

tuning supplemented by automatic fine
tuning by special valve circuits. Although
the automatic tuning correction was found
to be unnecessary, and the motor-drive
system persists in a few high -quality superhets, it has not progressed as much as
seemed likely from last year. On the contrary, Germany to -day uses chiefly two
systems : the mechanical system, in which
the pressure of a button moves the tuning
condensers to the required setting, and the
pre -tuned system in which circuits tuned
by means of movable iron cores are selected
by switches. In one case the tuning circuit
has only one inductance, different fixed condensers being connected in the circuit for

each wavelength.
In one receiver (Sachsenwerk " Full
Automatic ") only push-button tuning is
provided; it is therefore particularly cheap.
All the others have manual tuning as well
as push-button, as before. In every case the
listener can adjust the push -buttons to correspond to the stations of his choice. The
number of buttons varies between 6 and io.'
With some makes, certain buttons can only
correspond to medium -wave stations, others
to long-wave stations ; while other firms
arrange that any button can be used for
either medium- or long -wave stations,
Purely mechanical systems are employed,
for example, by Siemens and Philips. In
the Siemens system the pressing of a button
moves a toothed segment geared to the
variable condenser. During the pressing of
the button the loud speaker is cut out of
circuit. There are six buttons, which can
be set for; medium- or long -wave stations at
will. The setting of a button to a station
is accomplished by hand -tuning to the
-

moreover, with this
firm the components
are so widely standardised that they
can be used for
various receiver
types.
A very important
has
improvement
been brought out by
This firm has produced a very
Körting.
good adjustable three -circuit intermediatefrequency band filter, which allows the pass
band to be regulated within wide limits.
Taking the various types in order, the
single -circuit receiver (of which there are

nth,

have

had

their

prices

reduced

by

20-25 per cent. (four-valve superhet, I93940, price 186 RM compared with .2o3 RM
in 1938-9). The better sets all have the
new EM Tr as a tuning indicator. Even
more popular than last year is the use of a

.
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cuit can, for the sake of calibrating the
separate push-button tuning circuits, be
adjusted separately. Thus the oscillator is
set in action and the input circuit tuned to it.
Mende, and Ehrich and Graetz, are the
only makers who use trimmer condensers for
adjusting the push-button circuits, and
they employ them only for the input circuits,
the oscillator circuits having permeability
tuning. In all push-button superhets the
first input circuit is disconnected when the
set is changed from manual to push-button
tuning. In all sets the push-button systems
form a complete unit in themselves.
While the exhibitions of last year and
previous years showed different television
receivers from all five television firms, this
year the German television industry, in
Reich
Post
collaboration with the
Office, decided only
to show the new
COIL
Unit television reTRAC ING ADJUSTMENT
SPACER
FOR OSC. AND
ceiver.
This was
RUBBER
OSCILLATOR
INPUT CIRCUITS
after the German
COIL
P.M.G. had proclaimed that this
year television receivers ought
to
be
available on

desired station and then giving the button
a turn to the left (releasing a catch), pushing
it in, and finally twisting it to the right. It
is then set for the desired station.
The Philips device is somewhat more
complicated ; one distinguishing point is that
no rotating condensers are used, their place
being taken by three special sliding condensers (strips wound into spirals, one
sliding into the other).
Special arrangements are made to enable
the listener to calibrate his push-button
tuning. Telefunken accomplish this in the
following way
The intermediate AF
amplifier valve (or the output valve, according to the circuit of the receiver) can be
switched so as to act as a signal generator
for calibration purposes. The ordinary
:

NUT FOR

ADJUSTING

INPUT

INPUT CIRCUIT

749

patent rights inside the German television
industry, and (c) distribution of the manufacture of component parts so that the cost
of the necessary tools might be incurred once
only.
These conditions were

fulfilled.

The

Motor -driven tuning
arrangements of the

Philips

"Aachen

Super D63."

manufacture was undertaken by the Fernseh
A.G., Radio A.G.' Loewe, C. Lorenz A.G.,
Tekade, and Telefunken.
The new Unit
television receiver was built on the following lines (a) An output of zo,000 sets,
to be delivered in time for the 1939 Exhibition; (b) no medium- or long -wave receiving
facilities, only provision for ultra -short
wave sight and sound reception ; (c) the
greatest possible adaptability to " wireless "
and " wire " reception.
The number of the first series was based
on the consideration that, for the present,
Greater Berlin would be the only sales zone.
The decision to omit medium- and long wave reception was due to the desire for the
:

(Above) Iron -cored adjustable inductances for
Telefunken push-button
superhet.
(Right) Six -station pushbutton tuner of Siemens Super. The pressing of
a button moves the
toothed segment and
rotates the condenser spindle through an angle
determined by the adjustment of each button.
A switch interrupts reception while a button is being pushed.

.scillatory circuits for hand tuning then
;
the manual
tuning knob is turned until the pointer is at
the desired station, and the receiver then
responds - to the signals thus locally produced. The button which is to be calibrated
is then pushed in, and the inductance of the
iron-cored coil associated with that button
is varied until the local signals are heard.
The local oscillator is then switched off and
the fine tuning is carried out by listening to
the actual station. The " magic eye
assists in the final critical adjustment.
Blue Spot employs for calibration purposes the oscillator normally present in the
set. Whereas in most makes of receiver the
input circuit coil has a fixed coupling to the
oscillator coil, with Blue Spot the input cirserve as oscillator circuits

,

INPUT
CIRCUIT
OSCI t:GAATCR

CIRCUIT

'

lowest possible price for the first series,
coupled with the assumption that in Greater
Berlin everyone who would be interested in
a television receiver would already possess
a broadcast receiver.
The receiver had at all costs to be ready
for the 1939 Exhibition. That left very little
time. Consequently it was essential to cut
out extensive development work previous
experience must be relied on, and luckily
there was already plenty of this.
The least difficult decision was the choice
of the circuits for the amplifier component.
All the firms had in past years turned out
'

the market in Germany, and that in order to
reduce the price they would have to be of
the "Unit type. The apparatus, which is
now ready and which will first be brought
out to a number of ro,000, only for the
Berlin region, costs 65o RM.
The object of the German television industry, and of the Reich Post Office, in the
development of the new Unit
receiver was to give the public
as cheaply as possible an apparatus which at the same
time should be of high quality.
A low manufacturing cost could
only be arrived at by (a) mass
production of at least to,000
sets, (b) extensive interchange
of, expert
knowledge and

(Left) Details of permeability tuning system in Telefunken sets.
By the action of 'the
push -buttons a special
oscillator circuit and
preliminary circuit is
switched in 'for each
station.

;

Push-button tuning
system

(" electric
brain") of the Sachsenwerk " Vollauto

mat."

receivers of the superhet type.
This
proved circuit was, therefore, retained, an
ECH II being chosen as mixer, preceded by
one input valve and followed by a double
IF amplifier stage, a detector, and finally an
LF amplifier stage. All the amplifier stages
are fitted with " steel " (metal) valves, the
EF 14. The tuning circuits are given a
fixed adjustment to the local Berlin station,
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the input valve and its associated circuits
being made into a small interchangeable
assembly unit which an owner who changes
his locality can replace by another, at low
cost, so as to tune to another station. The

Some details of the cathode-ray tube have
already been given. Its focusing is magnetic, as is also the deflection in both directions. Modulating voltage for Too microamperes, about zo volts.
A cable having a characteristic impedance

sound amplifier is on usual lines. It
branches off the above -described amplifier
at a point between the mixing stage and the
first IF amplifier stage, through a filter
circuit.

miles.
Owing

(Above) " Unit "television receiver:
the four knobs control contrast,

intensity of image, sound volume,
and image sharpness.

(Left) Push-button tuning system of
Blue Spot Super.

The most interesting part of the receiver
undoubtedly the scanning unit, which is
designed to be as simple and cheap as possible. It contains only two valves, of a
type specially developed for it. To reduce
the whole cost of the receiver, the scanning
unit has been called upon to provide also the
6,000 volts high tension for the cathode-ray
tube; this is dope in the following manner.
When, in a television receiver, the spot of
light flies back, at the end of each line, to
the beginning of the next line, very high
undesired peak voltages are produced in the
winding of the line transformer. These peak
voltages are now filtered out, rectified, and
used as anode supply for the cathode-ray
tube. Since their frequency is 11,025 c / s,
they require far less smoothing apparatus
than when the mains supply is used to pro-.
duce the anode voltage.
The voltage supply for the picture amplifier, sound amplifier, and scanning unit is
provided by one common transformer
through two separate rectifiers, one for
vision and one for sound. This is necessary
in order that, later on, during pauses in picture transmission, the ordinary broadcast
programmes of the Berlin broadcasting
station and the Deutschlandsender may be
heard on ultra -short waves through the
sound portion of the television receiver,
without the picture portion having to be
kept running.
The cathode-ray tube has a 20 x 23 cm.
screen (nearly flat) and is only 39 cm. long.
This enables the whole receiver to be kept
very small. The screen is at the right hand
of the front of the receiver, and by its side
is the loudspeaker. This arrangement gives
a symmetrical appearance to the front, and
also leads to a very compact and economical
design of chassis. The adjustment is by
four knobs, for picture contrast, picture
amplification, picture sharpness, and sound
volume.
The following facts regarding the televisor are of interest: -Cabinet size: height,
37 cm.; width, 65 -cm.;; depth, 38- cm.
Weight about 33 kilogrammes. Power consumption Picture and sound together about
185 watts. Sound alone, about 6o watts.
Valves : Five of type EF 14; one each of
types ECH ix, EF II, REF ii, EL ii,
EZ ii, "RFG. 5, AZ II and AZ, rz ; two of
type ES III.
,s

:

conditions were good for five -metre communication between 6 pm GMT on Saturday, July 29th and 9 am on Sunday, but
deteriorated later.
Between 5 pm GMT on the Saturday and
12.20 am on the following day G6CW
worked G2MV, 2MR, 2NH, 2ZVP(Arundel),
6DH, 6GS, 6LK, 6QZ, 6VX, and 80S. The
longest distance station was G2ZVP at 16o

is used as an aerial feeder. In
this way, together with the pre -amplifier
valve in front of the mixing stage, an input
sensitivity of zoo microvolts is assured.
The manufacture of the set for the
Fernseh A.G. has been undertaken by the
firm Blaupunkt (Blue Spot), Berlin.
of 130 ohms

Five -metre DX
BAD WEATHER INTERFERES
WITH "GW" CONTEST

THE period straddling August Bank

Holiday appears to have been a quiet
one so far as 56 Mc / s activity was
concerned, at least the writer found it so on
the few occasions when any listening was
done.
Those interested in this band may be glad
to know that G2OD, one of the most indefatigable of the pioneer experimenters, is
again active, but now transmitting from a
temporary station located near Worthing,
Sussex.
GW6AA at Colwyn. Bay, North Wales;
sends a report of the activities of this station
during the " GW Trophy " field day on July
3oth last. A portable station was erected
on Snowdon as previously reported, but
owing to unprecedented bad weather for
this time of the year, it was impossible to
erect the high -gain beam aerials on which
many months of experimental work had been
lavished. It is learned that particulars of
G8ST's reception from Snowdon are being
requested and if these check with GW6AA's
log, as it is thought they will, it should prove
the longest reception report of the day, being
about 185 miles.
Contact was effected with G6CW Nottingham at 124 miles and also with G8JVP
located 42 miles north of Leek, Staffordshire
and at i,600 feet above sea level. Signals
were R9 in both directions and the distance
would be 85 miles.
The information regarding G8JVP'S position is imparted by G6CW who was also very
active during this week-end and reports that.

to the favourable location of
G8JVP contacts were made with G6DH at
170 miles, with G2MV and 6VX at about
145 miles using only 8 watts input.
Between July 3ist and August 4th G5CD
at Hendon heard the Belgian station ON4NA
in Brussels on three occasions. Best reception was R8(CW) and although G5CD called
this station several times, immediately after
each of which ON4NA was again heard,
apparently some confusion arose regarding
the designation of the G station, as the call
sent out was not that of G5CD. ON4NA
was reporting reception RST 459 so it
seems that contact had been established.
Confirmation is expected in due course.
On all occasions the time was just after
9.3o pm GMT and the frequency is about
57.3 Mc/s. Further reports of reception and
contacts with Continental 56 Mc /s stations
will be welcome.

Five -metre Receivers

It

is always interesting to have details

of the receivers now being used for five metre reception. Straight sets appear popular, but there are obvious advantages in a
superhet. If one has a good communication set the addition of a converter is worth
while considering.
It is learned that one
such unit recently put into commission consists of an Osram Acorn RE stage, with
regeneration, feeding into an X65 frequency
changer and followed by a KTW63 as ist
IF stage tuned to 4 Mc / s. A low -impedance link couples this to the input of the
communication set which is of course tuned

to

4

Mc/s.

The measured sensitivity of this arrangement is stated to be of the order of 0.5 microvolt. As would be expected the noise level
is inclined to be high but at slightly reduced
sensitivity it will bring in almost every signal
that can be resolved into a readable form,
but without an unduly high background.
We are indebted to G5CD for this piece of
information, though the converter is one
G2MC.
used by another station.

VOIGT LOUD SPEAKERS
Demonstrations During the Show Period
A S in previous years, Voigt Patents,
Limited, are arranging to give demonstrations of their reproducers in conjunction
with Lowther receivers and amplifiers at a
place convenient for visitors to Olympia. The

room is over the premises of Messrs.
Westby's, 2, Beaconsfield Terrace Road, and
is best reached by leaving the Exhibition
through the exit leading into Blyth Road.
There will be two sessions daily, from
II a.m. to 1 p.m., when gramophone records
will occupy most of the time, and from
3 p.m. to 10.30 p.m., which will include
regular reception periods for the Promenade
It is hoped to demonstrate an
Concerts.
experimental long -wave tuner designed to
refute the widely held opinion that reception
from Droitwich must necessarily be inferior
to that of stations working on lower wavelengths.
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Use of Electricity Supply Mains

EEK

HE

INTERFERENCE SUPPRESSION
Marked Apparatus Soon Available

IT

was announced in The
Wireless World of April r3th

that the British Standards In-

stitution had registered .a special
certification mark which- could
be used under licence by manufacturers of electrical appliances
which are inherently free from
radio interference or which are
fitted with suppressors so that
the interference is within the
limits laid down in Specification
800.

The Institution now announces
is prepared to receive
applications for licences for the
use of this mark, and full particulars may be obtained on
application to the Director,
British Standards Institution,
28, Victoria Street, London,
S.W.r.

that it

:

European Investigation

instruments are to be put in service immediately in some twenty

European countries so that
measurements may everywhere
be obtained by the same
methods, thus rendering it possible to frame international
regulations for the elimination
of interference.
France appears to be doing a
good deal in the way of campaigning against interference.
French engineers are being provided with 30o detectors of a
new pattern. These are very
sensitive lightweight portable
four -valve superhets. By the
end of this year ninety laboratory cars will also be in use in
France for investigation purdown
poses
and tracking
offenders.

HIGH -QUALITY
REPRODUCTION
Lecture at Olympia

THE programme of Popular
Technical

Conventions to

be held at Olympia in connec-

tion with the Radio Exhibition
is given elsewhere in this issue.
It will be seen that each of the
four meetings has its own particular theme General Technical Topics, Television, Short
Waves, and Quality Reproduction.
Those whose interest lies
mainly in the last-mentioned
subject should make a special
noté of August 29th, when at
3.3o p.m. Mr. P. G. A. H. Voigt
will open the discussion on
" Quality and What it Means
To -day." It is hoped that he
will bring with him apparatus
to demonstrate his points.
:

THE

statement by the Postmaster -General on the use
of the electric .light mains for
wired wireless distribution, to
which the Editorial Comment in
this issue refers, was made in
reply to a question in the House
of Commons on July 27th.
The question, asked by Sir M.
Sueter, was, whether the system
of .wire broadcasting by electric
mains was being investigated
fully by the technical officers in
the P.M.G.'s department to
ascertain if the technical difficulties could be overcome to enable this system to be put into
operation on many power cable,
networks in this country.
In reply, Major Tryon said
that proposals for the distributión of broadcast programmes by
means of electricity supply lines
were under consideration by his
department in consultation with
the Ministry of Transport and
the Electricity Commissioners
and that a meeting was to be
held with representatives of the
electricity supply associations at
which the technical and other
aspects of the scheme would be
discussed.
`

MONTREUX DIALS
Sel Manufacturers' Decisions
RECEIVERS purchased at the free to fix charges or minimum
British radio shows this charges to be made by dealers
autumn will not be fitted with for returning such sets, there
tuning arrangements calibrated shall be no advertising of free

GAUMONT-BRITISH AND
TELEVISION
"Ciema Television of Immense
Value "

_

It can therefore be expected

in the course of a few
months electrical apparatus
bearing the mark which is reproduced above will be available
to the public. This is certainly
one step towards interference free reception, but only one
short step, for until legislation
is given on this all-important
matter there will be little change
in the present position. In the,
Editorial Comment of August
3rd we wrote that it was understood that the protracted delays
in legislation are due to the difficulty in reconciling conflicting
interests and to assessing, on a
precise quantitative basis, the
nature and amount of permissible
interference
from
various sources.
The Wireless World has repeatedly urged the need for a
stop-gap Bill to establish the
general principle that to knowingly cause interférence is an
t'_ìat

offence.
On the Continent

In accordance with the recommendations of the Special International Committee on Radio
Disturbances, the Belgian Central Electricity Laboratory recently constructed an instrument for measuring the peak
voltages of electrical, disturbances at their source. Similar

to the Montreux Wavelength
Plan, which comes into operation .on March 4th next year.
The sub -committee of the Set
Makers' Section of the Radio
Manufacturers' Association, after
careful consideration of the
situation which will arise when
the Plan becomes operative, has
recommended that all sets supplied by. manufacturers after
January ist shall either be fitted
with Montreux -calibrated -scales
or may be supplied with a new
scale as a spare at the time of
purchase or free Of charge when
required.
New scales for 1ß39 models
sold during this autumn will not
be 'available until January ist,
when a minimum charge of
2s. 6d. (fitting extra) will be
made.

change -over or returning.
These recommendations will.
form the basis on which manufacturers will make their individual arrangements.
Commenting on the proposals,
The Wireless and Electrical
Trader says " It should be
remembered that the radio
trade is not responsible for these
wavelength changes and for the
inconvenience that will be experienced by listeners, and for
that reason it is common sense
no dealer should carry out scale
replacements and fittings on old
sets except at a fair and reasonable charge_"
:

at the twelfth
--)PEAKING
annual general meeting of
the Gaumont - British Picture
Corporation, which was held at
the New Gallery Kinema, London, last Thursday, Mr. Isidore
Ostrer, the chairman, said that
their holding in Baird Television
was considered to be of great importance to the future of the
Corporation.
We are satisfied," he said, " that the period
of development in the home receiver side of the business is now
past, and that the popularity of
this new art can be assured."
Referring to the large -screen'
television reception of the homecoming of their Majesties from
S+

New Scales for Old Sets
The question of supplying new
scales for old receivers has, of
course, arisen, and whilst the
majority of manufacturers are
not in favour of supplying these
for sets of earlier vintage than
the 1937 exhibition, it was
agreed to recommend the following minimum charges: For
sets current between the 1938
.

and 1939 exhibitions, 4s. ; and
for those current between the
shows of 1937 and 1938, 5s. od.
These prices are irrespective of
material or type of scale.
Regarding automatic tuning
receivers, it is recommended
that, whilst manufacturers are

A CERAMIC
by Hescho of
the all -metal
is needed, -is

ENVELOPE and base have been used in the construction
this latest German valve, of the same size and shape as
type. The high -frequency screening, in types where it
effected by spraying a thin layer of metal on to the
inside of the Calit cover.
`
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Canada, he said, " When such
an event can be shown at the
time of its happening, there can
be no room for doubt as to the
future of television, and we take
the most definite view that large screen television will become of
immense interest and value to
the cinemas in this country."

GERMAN CINEMA TELEVISION. At a Post Office in the
north of Berlin has been
installed one of these Fernseh

projection television receivers.
The hall, which has seating
accommodation for óoo people,
is fitted with a special screen
measuring 3 X 3.6 metres.
The receiver, which projects the
picture on to the front of the
screen, uses a lens with a focal
length of 40 cm. and an aperture of f r.

GERMAN TFTFVISION
REORGANISATION
UNTIL recently the German
Post Office was responsible
for the entire technical operation of the television station,
including the cameras, lighting
and transmitter where post
office staff was employed. Diffi-

culties, however, arose from the
frequent changes in the personnel due to men being
removed to other Post Office

departments.
The German Post Office Television Company has, therefore,
been formed for the sole purpose of providing studio staff
and equipment for the teleWhere the
vision stations.
signal leaves the studio the
Post Office proper becomes
responsible for it.
This means that three organisations are concerned in the
for
television transmissions
the broadcasting organisation,
Reichs Rundfunk Gesellschaft,
is responsible for the provision
of the performers and programme management.
Due to a misunderstanding
we stated a few weeks ago that
the German Post Office Television Company had taken over
the control of the Italian television transmitters.
-

COMMONS ACOUSTICS

THE BALLOON BARRAGE
Ultra-Short -Wave Interference
effects of the balloon
THE
barrage on ultra -short-wave

reception which have been
stressed in the lay Press have
not taken the Air Ministry by
Several months ago
surprise.
balloons were put into the air
for the main purpose of determining their influence on wireless reception. Reports from
different parts of London now
show that the disturbing effect
on television reception is widespread.
Reflections, sometimes triple
images, have been caused by
balloon wires situated as far as
half a mile away from the
receiver. From Dulwich (South
field
London), where the
strength of the television transmitter is so great that a receiver
has continued to work satisfactorily with the dipole aerial
disconnected, a viewer reports
constant frame slip caused by
delayed reflection from the
anchor wire of a balloon a
quarter of a mile away.

Ex-R.N. telegraphist ratings,
who have been less than five years
out of the service are being given
the opportunity of joining the

Australian Naval Shore
Wireless Service which has been
established to man the wireless and
Royal

.

DF stations at Canberra and Darwin and the -DF station at Fremantle. Engagement will be for
six years, with subsequent re engagements of six years up to
the age of 55. Applications
should be addressed to the Captain, H.M. Signal School, Portsmouth.
R.A.F.C.W.R.

TuE Civilian Wireless Reserve
of the R.A.F., formed ten months
ago, is in process of being transferred to the R.A.F. Volunteer
Reserve, and members have received forms requesting them to
re -enrol in the latter organisation.

Other radio enthusiasts interested
can obtain a copy of the form,
Air Ministry Pamphlet 81C, on
application to Adastral House,
Kingsway, London, W.C.2.

Obituary
has occurred, in
V.
or Professor M.

death

Shuleikin,
Academy

a

member

of.

the

Sciences of the
U.S.S.R. and Chief Engineer of
the Department of Communications in the Red Army. Ile gave
all the principal courses in radio
at the Military Electro. -Technical
Academy and at the Moscow
of

Electro - Technical
Communications.

Institute

of

Mr. Liewelyn. Birchall Atkinson, who was a well-known figure
in the electrical industry, died on
August 9th at the age of 75. He
was president of the I.E.E. in
192o and a past chairman of the
Council of the Royal Society of

Arts.

:

-`

`

the pocket State in
the Pyrenees, now has a powerful

broadcasting ' transmitter. Last
week the Minister for Public
opened. the
Works
officially
station, the masts of which are
nearly 5,000 feet above sea level.
Its programmes, which will be in
three languages-French, Spanish
and Catalan-will be radiated on
410 and 25.35 metres. It is reported that its medium-wave
power will be. 35o kW.
Marine Radio in Eire
THE maintenance of wireless in-

stallations in ships calling at
Dublin and other matters relative
to marine wireless in Eire will be
dealt with at the new offices of
the Marconi International Marine
Communication Company, 49,
North Wall, Dublin.
Chinese Radiophone Service
is announced from Chungking that the new radio -telephone

Ir

service between that citi and
Hong Kong, a distance of nearly
700 miles, will be opened shortly.
Marine Electrical Equipment
THE experience gained by the

IT is announced by The Man-

Australian Naval Radio

Moscow

response to an invitation
from a Parliamentary reporter, Mr. Herwald Ramsbotham, First Commissioner of
Works, spent an hour in the
Press Gallery of the House of
Commons to test for himself the
audibility, or inaudibility, of
Members of Parliament.
An earlier request for the installation of public address
equipment was rejected on the
score that it would also amplify
undesirable asides.
The invitation, which was
written in Latin, as was also the
reply, contained the followIn the year 1850 Lord
ing
John Russell, the Prime Minister, and the leader of the Opposition, Sir Robert Peel, came up
to the Press Gallery (when the
'new buildings were opened).
Having heard, or rather failed
to hear, the debate, they decided to close the whole House
of Commons for two years while
a false roof was installed to improve the acoustics."
Northern Radio Show

FROM ALL
Q UARTERS

THE

Plea for PA Equipment

IN

Radio-Andorra
ANDORRA,

chester Evening Chronicle that
the sixteenth of the series of North
National Radio Exhibitions, which,
with Provincial Exhibitions, Ltd.,
they have organised, will be
opened on September 26th by
Sir Stephen Tallents, the B.B.C.
Controller of Public Relations.
The Exhibition, which will run
until October 7th, will once again
be held in the City Hall, Manchester.

Bristol Radio Exhibition
ninth consecutive Bristol
radio exhibition will be opened at
the Coliseum on September 6th
next by Reginald Foort, the
former B.B.C. organist.
THE

Ideal Home Exhibition
THE Daily Mail Ideal Home Exhibition for 1940 will be held at

Olympia, London, from April 2nd
to April 27th.

International Marine Radio Company in the production, operation
and maintenance of marine radio
equipment has resulted in the
opening of a Marine Products
Department, which will deal exclusively with the supply and
maintenance at sea of a wide
range of electrical apparatus.

Training Operators and Engineers
of instruction for
COURSES
radio engineering and television,
as well as for prospective marine
wireless operators, are described
in a booklet recently issued by
the London Radio College, 43,
Grove Park Road, Chiswick,
London, W.4.
Radio Engineers

British Institution of Radio
Engineers, the headquarters of
which are Duke Street House,
Duke Street, London, W. i, has
issued a booklet outlining the aims
and objects of the Institution and
the regulations governing memberTHE

ship.

RADIO -EQUIPPED PA CARS were used during the recent Tour
de France cycle race. By means of short-wave transmitters and
receivers the two vehicles shown were able to exchange information on the progress of the
race up to a distance of 12 fr
miles.
"
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Modern Detector Circuits
USING

A

CATHODE - FOLLOWER BEFORE

A

DIODE

By W. T. COCKING

IN

this article it is shown that the disadvantages of the diode detector can be
almost entirely removed, while retaining its advantages, by feeding it from a
buffer stage of the cathodefollower type. This not only relieves the tuned
circuit of the detector damping, but enables regeneration to be readily obtained

Concluded from page 134 of last week's issue.

FROM what has been said in the
earlier part of this article, it will
be apparent that the best detector
depends largely upon the rest of
the receiver. If expense and complication are no drawbacks, then it is always
possible to find a solution which fits the
requirements reasonably well. Cost is
usually important, however, and simplicity is very desirable since it makes for
reliability and ease of initial adjustment.
One of the most difficult receivers from
the point of view of detector design is the
Quality is
small communication set.
important, as always, but it is not of the
first importance. A high input resistance
is very desirable, since high IF gain and
selectivity are essential ; in fact, regeneration at intermediate frequency is often
wanted. AVC is essential.
Because of the AVC requirements a
diode detector is usually employed, and
the DC load resistance is made fairly high
to keep the input resistance at a reasonable figure. The detector is consequently
not very good from the quality point of
view ; regeneration is usually obtained
from the IF valve. This is not an ideal
way, for this valve has tuned grid and
anode circuits, and it is the detector circuit to which regeneration would be most
usefully applied.

right sort of buffer the disadvantages of
the diode disappear. The right buffer is
a cathode -follower.
This arrangement is shown in Fig. 5,
where V2 is the detector proper. Save
for its input circuit it is conventional, and
the values of components arc chosen as
for Fig. i. Let us make R6 0.75 MO
and R5 2 Mfg as before. These two in
parallel are 0.545 Mfg. With R3 at
zo,000f2 the DC load is 10,000 + R4
ohms and the AC load is zo,000 +
545,00o R4 ohms.

the input resistance will be about 30,000
ohms and is low enough to kill any tuned
circuit. The cathode -follower, however,
has an effective output resistance of only
a few hundred ohms, so that even
30,000 ohms is high in comparison.
The valve V1 in Fig. 5 is a cathode follower. R2 and C2 merely provide
decoupling, and R1 and C1 grid bias.
The coupling is the coil Li in the cathode
circuit. This coil must be of low DC
resistance, so that the voltage drop across
it due to the passage of the anode current
of V1 through it is very small. The
voltage drop should not exceed 1 volt, for
it is applied as positive bias to the diode
cathode, and if it exceeds about 1 volt it
will cause muting and is likely to introduce distortion. With a current of about
ro mA, therefore, the resistance of LI
should be less than zoo ohms.

545,00o545,000+R4

cater for modulation depths
To
up to 95 per cent., a reasonable
maximum, the ratio of the loads is
545.00o R4
whence
10,000 +
0.
545,000 +R4
95
10,000 + R4
R4 = 37,000f2. This is not a standard
value, however, so suppose we make
R4 = 5o,000 ohms the ratio of the loads
is then 0.93, so that the detector will be
.

;

Input Resistance
The input resistance of V1 depends on
the cathode load impedance. When it is
inductive the input resistance is positive
and it damps the input circuit LC; when
it is capacitive and of suitable value the
input resistance is negative and there is
regeneration. The use of an inductance
in the cathode lead is essential in order

The Cathode -follower
If it were not for AVC, the negative
feed-back detector giving regeneration
would be much better, or the compromise
condition with a small amount of negative
feed-back would be very satisfactory, and
give at least as good quality as the average
diode with considerably higher overall
efficiency.

The most obvious solution is to use a
negative feed-back detector with a separate
AVC system. This cannot well take the
form of a diode fed from the tuned input
circuit, for this AVC diode will damp the
tuned circuit and so do away with much
of the advantage of the negative feedback detector. The right course is to
insert a buffer stage between the tuned
circuit and the AVC diode.
If one does this, however, one might
as well use the diode as a detector as well
as an AVC source, for if one uses the

Fig.

diode detector V2 fed from a cathode -follower VI.
cluding C7 regeneration can be secured. V3 is an AF stage.

5.-This diagram shows the

distortionless for modulation depths up
to 93 per cent. This is probably good
enough for the most exacting requirements.
With a DC load of 6o,000 ohms only,

By in-

to obtain a path of low DC resistance for

the diode circuit, but there is inevitably
a capacity C7 in shunt with it. This
capacity consists of the self-capacity of
Li plus the heater-cathode: and anode-
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Circuitscathode capacities of Vs plus the anode cathode capacity of V2 plus any external
and deliberately used capacity. Its minimum value is likely to be about 20-25 µµF.
At one frequency it resonates with Li,
and the cathode load impedance is then
a high resistance. At higher frequencies
the circuit is capacitive, and at lower frequencies it is inductive.
If we want a positive input resistance
so that regeneration does not occur, then
we must make Li C7 resonate above the
intermediate frequency (or at the intermediate frequency), whereas if we want
regeneration, Li C7 must resonate below
the intermediate frequency.
The value of the negative input resistance depends on the valve and all circuit
quantities associated with it. It decreases
with an increase of C7 or the grid -cathode
capacity. Incidentally, if C7 is made
very large the input resistance will rise
again and at length become positive.

Modern Detector

have to proportion Li and C7 so that at
465 kc / s they behave as a capacity of
147.5 µµF; actually C7=C' + i/w2Li,
where C' is the value of capacity given above in farads ; C7 is also in farads and
Li in henrys. There is an infinite combination of values of C7 and Li which
will satisfy this equation, so that one
value must be fixed on another basis.
There are several ways of doing this.
Suppose we arbitrarily make the minimum
value of C7 some 5o µµF, for we shall
make this capacity variable as a control
of regeneration. Suppose also that at this
capacity we make LIC7 resonate at
465 kc/ s, so that the input resistance is positive. Then LI = I / w2C7 =
_

'

nearly always be adequate. If the IF
transformer is unusually good C7 can be
smaller 'still, and the writer has had good.
results with a capacity of 6o µµF. maximum for C7. This is convenient, since it
can then be an air -dielectric component,
while retaining cheapness and compactness.
Before discussing this circuit further, it
may be as well to point out that the
arrangement is much more economical
than it looks. The circuit of Fig. 5 can
be simplified, but even in this form the
apparatus additional .to that for Fig. i is
one triode and valve -holder for VI, two
resistances (RI, R2), two condensers (CI,
C2), one coil LI, and one variable con -

The Coupling Circuit
With a given valve it is chiefly the
value of the product of C7 and the grid cathode capacity which settles the value
of the input resistance. If the former is
large, the latter must be small, and vice
versa. In one practical case, with 'a valve
having a grid-cathode capacity of 3.4 µµF,
oscillation commenced with Ç7 at some
16o µµF. By adding about io µµF additional capacity between grid and cathode,
C7 became only 40 µµF.
The operation of the valve in the oscillating conditions is considerably. affected
by the value of the grid -cathode capacity.
When this is small it was found with one
specimen of the 6F8 valve that the valve
ran smoothly into oscillation as C7 was
increased. For a further increase in this
capacity there was a,sudden large increase
in the amplitude of oscillation, accompanied by a jump in anode current and a
change of input capacity.
With another valve of the same type
the effects were rather different. With
this specimen there was no 'sudden change.
in the oscillating conditions, but the
valve ran straight from non -oscillation to
oscillation with: a bump.
With both specimens it was found that
beautifully smooth reaction and .freedom
from sudden changes in the oscillating
condition could be obtained when the
grid -cathode capacity was increased to
ro µµF or more, and C7 was correspondingly reduced.
With a valve for Vi having an AC
resistance of 7,7ooQ2, a mutual conductance of 2.6 mA/v, and a grid-cathode
capacity of 13.4 µµF, calculation gives
the input resistance as - zoo,0009 when
the cathode, load consists of a resistance
of 3o,000S2 shunted by a capacity of
147.5 µµF ; this is at 465 kc / s. With a
tuned circuit LC having a dynamic resistance of 200,000S2 or more oscillation will
occur.
The resistance taken is the input resistance' of the diode circuit, the losses- in
We
LIC7 being assumed negligible.
,

-

.

Fig. 6. -The detector and cathode follower can be combined by using a diode -triode as
shown here.
.

-

Taking this
H = 2,36o µH.
value of inductance, C7 must be 1.475 x
0.5 X 10-1° = 1.975 x ro -'o F=
197.5 µµE, say 200 µµF.
To a first approximation, therefore, LI
can be an ordinary long -wave coil 'of
about 2,200 µH, with a variable condenser
of 50 -zoo µµF for C7 as a control of regeneration. Regeneration will increase as
C7 is increased. As the grid -cathode
capacity of Vi is of the order of 3-6 µµF
in. typical valves, an additional capacity
of some 7 -io µµF must be connected
externally between grid and cathode.
With some valves, of, course, this may be
unnecessary.
The values for C7 given above are, of
course, total capacity, and include the
circuit stray capacities. These are the
anode -capacity of VI, say 5 µµF, the
heater -cathode capacity of Vi, say 2µµF,
the anode -cathode capacity of V2, say
5 µµF the self -capacity of LI, some 5-15
µµF, and wiring capacities, perhaps 5
µµF ; total, 22-32 µµF. An average
value would be around 25 µµF, so that
the actual capacity of the condenser C7
as a component would be about 25-175
2.36 x Io

"

_

µµF.

If Li is made larger, C7 can be reduced
still more, and in practice a condenser
with a maximum éapacity of 150 µµ:E will

denser C7 (if regeneration is wanted).
For this. extra apparatus one gets much
higher selectivity from LC, a considerable
increase in gain, and better quality.
It is possible to simplify the circuit
somewhat by using a diode-triode for the
detector and cathode -follower, as shown
in Fig. -6. A comparison of the circuit',
with that of Fig. 5 shows that the on4.
alteration lies in the biasing of the
cathode -follower. Cathode bias can no
longer be used, because it would bias the
diode as well as the triode. RI and CI
are thus decoupling components, and the
grid is taken to a point negative with
respect to earth by the bias voltage required. This may be about g volts.

The AF Amplifier
An alternative arrangement is shown
in Fig. 7. Here a triode is used for the
cathode -follower VI and a diode -triode
for the detector and AF stage V2. This
removes all biasing difficulties from Vi
but transfers them to V2. A different
solution is possible here, however, for it
is possible to omit, any initial bias on the
amplifier. Provided that the resistance in
the anode circuit is sufficient to limit the
no -signal anode current tom a safe value,
this course is reasonably satisfactory.
.
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CircuitsThe detector output consists of the AF
signal superimposed upon a steady negative voltage. This steady voltage is
usually removed by the coupling components, and only the AF voltage is
applied to the AF stage. It is not essential for this to be done, however, and the
steady voltage can be applied as bias to
the detector.
In the ideal case the detector output
will consist of a steady voltage of -E
volts, and with Too per cent. modulation it
will vary over the range -E ±E = - 2E -o
volts. Actually the variation will be
somewhat less. The fact that the grid
potential of the AF valve will tend to
swing to zero grid volts will be likely to
cause distortion because grid current is
likely to flow up to - T volt. Ideally,
therefore, a fixed minimum bias of T volt
should be used on the triode.
Modern Detector

It will now be clear that these
" simpler " circuits are not as convenient
as the basic arrangement of Fig. 5, because of the difficulties introduced by the

different kinds of triode are likely to be
needed for V1 and V3.
Which valve the diode is combined with
is largely a matter of convenience, but it
is shown in Fig. 8 combined with the
cathode-follower. A suitable valve is the
6F8G, and on comparing Figs. 5 and 8,
the latter will be quite clear. Suitable
suggested values of components are

common cathodes of all diode -triodes.
What is really wanted is a diode -triode
having separate cathodes for the two
sections.
No such valve is available at present,

+HT
R2
1

o0û

0.C?fd

.

10,,0030

V1

10

C5

mfder

08

0.01 mfd

i

03

C1

Rl

Parallel -fed Diode

1,000 4

Now we have seen that we can allow
up to T volt negative bias on the diode
anode without seriously upsetting its
operation. It is therefore permissible to
insert a bias resistance R5, shunted by
C5, in the cathode lead of V2. The value
of R5 must be chosen to develop not more
than 1 volt.
With a signal the anode current of Vz
falls, and it also changes with the setting
of R4. With a very strong signal it will
be driven to anode current cut-off, but
this is unimportant, because the AF signal
is then in any case too great for V2 to
handle.
It will be noted that a parallel connected detector is used here. This cannot
be avoided because of the common
cathodes for the diode and triode sections
of V2. Unfortunately, it makes more

V2

0.0005 mfd
0.0005

G4

10°-

+!
,,

200 mmfde
MAXIMUM

07

I

.

0.05

but among American types there are duo-

triodes with separate cathodes, and it is
always possible to use a triode as a diode.
With such a valve the circuit of Fig. 5
can be followed exactly, one section of
the duo-triode being used for VT or V3
and the other for V2. The alternativeto use the duo -triode for V1 and V3 and

C3®

C4r..47

shown on the diagram, and VT will consume about 9 -To mA with an HT supply
of 250-270 volts. If regeneration is not
wanted, C7 and C8 should be omitted and
Li should be about 1,000 uH. For regeneration C8 may be needed, Li can be
2,000-20,000 µH (it is not critical), and
C7 should have a maximum capacity of
some 100-200 µ,uF. C7 can be smaller
than this if the IF transformer is a good
one. With this valve the grid -cathode
capacity is only about 3µµF. Oscillation
can be obtained even with this provided
that C7 is suitably increased, but experience shows that reaction is not as smooth
as when the grid -cathode capacity is
increased somewhat artificially.

Regeneration Control
In conclusion, it should be pointed out
that the use of the cathode -follower form
of the Colpitt's oscillator as a means of
obtaining regeneration is not confined to
the IF circuits. If it is used at really high

R4

,C6
AVC

to the arrangement of Fig. 6 the detector and AF stage can be
combined by employing a diode -triode.

extensive filtering of the detector output
necessary ; hence the inclusion of the RF
choke Ch.

R6

0.75 MC

Fig. 8.-If separate valves are not used for each stage, the best arrangement is to employ a
duo -triode as shown here. One triode section is used as a diode ; the advantage over the
diode-triode is that the cathodes are separate.

Cl

7.-As an alternative

M

AVC

L?

Fig.
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n

o

113r
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08

50,000

2

R2
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$ L1
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Rl
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a separate diode for V2 --is not to be
recommended, since it brings the AF and
IF sections too near together. Moreover,

frequencies, however, the cathode -earth
capacity should not be used as a control
of regeneration, for it will then cause a
large change in the tuning of the input
circuit. At high frequencies, regeneration
should be controlled by a variable resistance shunting the cathode choke or by
varying the voltages applied to the valve.
These methods of control are unsuitable
at the comparatively low frequency of
465 kc / s, however, and here they have a
greater effect on the tuning of the input
circuit than varying the cathode -earth
capacity.

The Wireless World, August 57th, 5939

Twist or Press ?
FOR AND AGAINST PUSH-BUTTON TUNING
By " CATHODE RAY "
LREADY, before Radiolympia has
opened its doors, it is clear that
there is no slackening in the predominance of push-button tuning.
The manufacturers, almost without exception, are increasing the proportion of
push-button models in their new lists.
(Incidentally, all the recognised systems
are still well represented, but it is
safe to say that permeability and semi permeability have gained at the expense
of capacity trimmers.) Will sets without
push-button tuning become completely
obsolete?
Personally, I am very favourably disposed towards push buttons. I, and all
the people I know, are more interested in
getting a few stations (practically speaking, Reg. and Nat.) well than a great
many stations more or less badly. Moreover, I, at least, am lazy. And if neither
Reg. nor Nat. (nor A.P.) are turning
out anything worth listening to (or seeing)
well, we heave a sigh of relief at the
thought of having a little time to get on
with something else. After all, one
doesn't want to be tied to the apron strings of the B.B.C., or even the
A.V.R.O., E.I.A.R., or N.B.C. There
are books worth reading, and the car needs
occasional attention, to say nothing of the
garden, and a spot of photography.
On the other hand, all the people the
radio manufacturers know, or ever have
known, are quite different. They never
listen to B.B.C. stations; and only buy
sets at all in order to listen to many
foreign stations, for which great range and
selectivity (naturally at some sacrifice of
quality) are demanded. It is Axiom
No. I of Radio Manufacturing that a
short-range, good -reproduction set cannot
be sold. You see I (and all the people I
actually know) are quite different from
all the rest of the world.
But now comes push-button tuning,
giving a limited number of stations. You
say, Yes, but all except a very few
models have manual tuning as well, so
nothing is lost and the push -buttons are
just extras for the benefit of odd. persons.
Well, in that case it is kind of the manufacturers to offer such a large range of
models for the benefit of our little
minority., if such it be. And as regards
nothing being lost, is that quite correct?
If the buttoning is one of the pre -tuned
circuit systems, there is bound to be extra
stray capacity in wiring and switches.
That is bound to restrict -wavebands
slightly. Of course, if an extra waveband
is added, that drawback is more than
compensated. But design is decidedly
_

.

cramped. A RF stage is practically out
of the question. The design of the aerial
coupling and tuning is also dictated to
some extent. The selectivity must be
limited (thank goodness !) or- it will show
If
up the slightest drift in tuning.
mechanical or motor tuning is adopted,
these restrictions do not all apply ; but
there is the question-apparently not yet
finally settled of whether to put in a
couple of extra valves and some awkward
little complications in order to provide
Automatic Frequency Correction or to
spend just about as much in phenomenal
precision of manufacture in -order to
render AFC unnecessary. Extreme selectivity and sensitivity are not entirely
compatible with any system of pushbutton tuning, though designers have certainly done wonders. Then, too, if
push -buttons are to be included, and the
thing is to be done properly (save us from
the cheap and nasty variety! ), there is
the temptation to cut costs elsewhere to
avoid having to raise the list price. All
in all, then, and excluding the higher priced jobs in which the designer has been
allowed a reasonably free hand, it is not
quite certain that the push -buttons have
been added without any loss on the manual
side. So if one's finances don't run to
the higher price levels, and one is a typical
listener (from the radio manufacturers'
point of view), a non-push-button model
seems to be agood tip.
As for our little group, we choose pushbuttons because selectivity is almost bound
to be only moderate (and hence reproduction at least has a chance of being not too

bad), and Reg. and Nat. can be sampled
with the minimum of effort.
The fact is, however, as has already
been seen, that the tide of push buttons is
flooding in. Interesting question for debate : Is this phenomenon to be accounted
for by the manufacturers having been
wrong in their Axiom No. i, so that
manual tuning is retained merely to preserve some semblance of the ; old fiction
and not really meant for serious use (in
due course it will become a sort of rudimentary organ, like an appendix, represented perhaps by a knob -like excrescence
on the cabinet) ; or is the selling value of
something pew so powerful as to over-ride
the fact that only a few peculiar people
like myself (and all those I know) are
really interested in comparatively local
reception?
If the latter, one would expect the de
velopment to fizzle out sooner or later
If the
(unless it converts everybody)..
former, then there is a hope that the variable condenser may be thrown out of a
growing number of the cheaper models,
and its value preferably devoted to improving the quality of what is left rather
than in reducing the price. So we may
at last have a moderate -priced set with its
quality of reproduction and convenience of
use unhandicapped by the necessity for
including long range and selectivity that
are never used after the first week. And
the people who are interested in DX work
will have a selection of models really designed for it, somewhat of the semi-" communication" type described recently by
Mr. Hallows.
Or am I quite wrong, and most people
really like the present hybrid arrangement? I leave you to argue it out at the
,Show.
.

.

Test Report

R.G.D. MODEL 166
Table Model AC Superheterodyne (4 Valves plus Rectifier
and Tuning Indicator)
-

HE same chassis is employed in
this receiver as in the Model 386
radio -gramophone -and, Model
196 console, which are among
the first of the new R.G.D. models in the
1939/40 programme. For a table model
it is unusually impressive, both in size and
on account of the volume and quality of
It is equipped for pushreproduction.
button tuning, but a large dial makes
manual operation almost as easy.
Circuit.-Simplicity is the keynote of
the circuit. This is one of those sets
which owes its success to a careful balance
of performance in each stage, and skill
in the distribution of components in the
chassis, qualities which do not reveal
themselves as " frills " in the diagram.

The circuit shows one interesting feature
which might otherwise be overlooked,
namely that the pre-tuned circuits, both
aerial and oscillator, for the push-button
controlled stations, are permeability
tuned and adjusted in each case by a
single set screw. From the users point of
view this is a great improvement on other
push-button sets in which the trimmers for
aerial and oscillator circuits have to be

adjusted separately.
Permeability tuning has also been
adopted for the intermediate frequency
circuits, and the screwed cores are adjustable by means of a special tool.
Suitable precautions have been taken to
ensure stability of operation and freedom
from parasitic oscillation in the frequency

Wireless
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changer stage. The IF amplifier is
straightforward. In the second detector
stage only one of the available diodes is
employed for both signal and AVC rectification. Full AVC is applied to the frequency changer and a fraction to the IF
valve. The bias for the triode AF amplifier section is also taken from the AVC
circuit.
The final stage is rated for an undistorted output of 5 watts. Tone correction
is applied in the anode circuit, with
separate fixed and variable filters.
A
switch is incorporated for cutting out the
internal loud speaker, and substituting an
artificial load to protect the valve, in case
the external unit is not connected.
An electrostatic screen is fitted between
primary and secondary of the mains transformer.

UU 6
POWER
RECTIFIER

PRESS -BUTTON TUNING
WITH PRE -TUNED CIRCUITS
FOR 6 STATIONS

TH 41

HL 42 DO

VP 41

FREQUENCY

INTERMEDIATE
AMPLIFIER

CHA LAGER

SIGNAL AND
AVC RECTIFIER

FREQUENCY
CHANGER VALVE
TH 4 1

OUTPUT
STAGE

E141

EXTENSION SPEAKER
IMPEDANCE
2 TO 4 OHMS.
TUNING
INDICATOR

INTERMEDIATE

FREQUENCY
465 kc/s

ME 41

Performance.-From

the
acoustic
point of view, the performance of this set
is outstanding. The balance is excellent,
and there is far more bass response of
good quality than one would have thought
possible from a table model. True, the
loud speaker is io inches in diameter, and
the frontal area of the cabinet is above the
average, but these factors alone can
hardly account for the undoubted superiority of the acoustic performance. It is
interesting to note among other things,
that the loud speaker is offset to break the

PEN 45

1st AF AMPLIFIER

Schematic circuit diagram of the R.G.D. Model
r

symmetry of the baffle effect in the cabinet, and that the diaphragm is liberally
divided by concentric corrugations. These
no doubt contribute to the smooth distribution of response and absence of
apparent resonances in the lower register.
Transient response is good, and there 's
very little intermodulation at audio frequency. As a result, the middle and
upper registers are clear right up to the

WA IVERANGES

..

16.5-50 metres

Medium

195-550 metres

..

800-2,000 metres

Short

Long

1156.

TUNING INDICATOR VALVE.
ME41

INTERNAL L 5 SWITCH

POWER
RECTIFIER

TUNING INDICATOR

UU 6

WAVEBAND INDICATOR

1F

AMPLIFIER VALVE
VP 4 1
SIGNAL RECTIFIER
AVC RECTIFIER AND
letAF AMPLIFIER VALVE
HL 42 DD

TUNING
CONTROL

OUTPUT VALVE
PEN 4 5

-

TONE
CONTROL

VOLUME CONTROL AND
GRAMO SWITCH
LONG -WAVE BUTTONS
MEDIUM -WAVE BUTTONS
WAVERANGE AND OFF BUTTONS

Layout of valves and controls in the R.G.D. Model 166. Trimmers for the station buttons are situated behind the moulded escutcheon.
oscillator circuits are adjusted simultaneously by a single set screw.

Aerial and

Wireless
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overload point of the output valve. This
can be readily overstepped on a strong
signal, and the manual volume control
must be used to supplement the action of
ÁVC on strong signals.
Reception on the short-wave range is
uniformly good at all parts of the scale.
At the lower end, a very steady signal was
obtained from Bound Brook (W3XL) in
the i6 -metre band, and full volume was
reached at less than a third of the range of.
the volume control.
There is no fault to find with any aspect
of the performance on medium and long
waves. No self -generated whistles could
be traced in either range, and the amplification was well maintained at each end
of the scale. The capabilities of the receiver in bringing in distance stations are
fully in keeping with its " big -set "
appearance.
Selectivity on long waves gives enough
separation between Droitwich and Radio
Paris to receive the Deutschlandsender
satisfactorily, and on medium waves the
spread of the modulation of London
Regional, at a distance of 15 miles, does
not exceed 12 channels on either side of
its normal tuning point.
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Constructional Details.-The cabinet

to go on with, even if it's no more than a
sample of what they've got up their various

measures 25in. x 154in. x 12in., and
is rigidly constructed from the acoustic
point of view. There is not the usual
crowding of components in the chassis,
and the valves, tuning indicator and
pilot lamps are all readily accessible.
Controls on the front panel are bold and
well placed,- but the type of knob adopted
for the volume control is not altogether
suitable for pulling out, as is required
when changing over to gramophone reproduction. This and the difficulty of re-engaging the long holding -down screws
which retain the push-button escutcheon
plate are the only criticisms we have to

sleeves.

-

RITING from Entebbe, in" Uganda, a'
reader suggests that a promising means
of solving the difficulties of those who live
in out-of-the-way places far from a charging
station may be the wind -driven generator.
I believe that there are: numbers of these in
use in these islands, especially in Ireland.
Personally, I have no first-hand experience
of them, but no doubt some readers have.
Would anyone who has used such a
generator be kind enough to let me know
whether it proved satisfactory? Its success
must depend, of course, largely on the
prevalence of suitable winds. There must
be many parts of the Empire where there
wouldn't be trouble owing to lack of wind ;
but there must also be many where, as often
as not, you get either too much or too little.
The wind -driven generator, therefore,
couldn't solve the problem everywhere.
V

-

offer.

..

Summary.-The Model 166 is electrically and acoustically a well-finished product, with an all-round performance
which vvi -1 satisfy the requirements of
those who require the maximum number
of usable programmes with the minimum.
of fuss. Its quality of reproduction is of
a very high order, and challenges cornparison with console and radio -gramophone receivers.
Makers' Address.-Radio Gramophone
Development Company, Limited, Globe
Works, Newtown Row, Birmingham, 6.

%

A Television Query
ACORRESPONDENT in the Vale of
Aylesbury asks whether I think that he
could obtain good results with a television
receiver such as that described recently in
The Wireless World. There is a vision
receiver working well at a place about three
miles from him, but it appears to be a
rather elaborate and expensive model. It's
a difficult question to answer. As you may
know, the Chiltern Hills come to a somewhat abrupt end at the southern edge of
the Vale, which spreads out, flat and rather
low lying, from their feet. My correspondent lives close under these hills. His home
must be about 25o feet above sea -level, but
between him and Alexandra Palace the hills
rise to loo feet or so. As he is also on the
fringe of the official service area, I feel a
little doubtful of results. At any rate, if I
were in his position I'd be inclined to rig
up first of all a simple U -S -W receiver with
appropriate aerial and to see what kind of
reception I obtained of the sound part of
the A.P, programmes
,

..

More Kilowatts
JP you have been

"

%

a.

able to make any use
of the short-wave range of your set in.
the welter of thunderstorms and/or atmospherics which the present parody of a
summer has been bringing us for so long
now, you 'have doubtless discovered that,
unless a blackout (of the radio, not the.
A.R.P. variety) was occurring, our old and
tried friends WzXAD and W2XAF were
coming in with better volume than ever.
The reason is that both have gone up from
the 20-25 kilowatt rating that has been
theirs for so long to roo kilowatts. I can't
remember how long I've made regular use

By " DIALLIST "
of these stations, but it must be over ten
'years. I know that I used to obtain excellent loud speaker reception, with no noticeable interference, of the 7 p.m. sports
commentaries and the 9 p.m. news bulletins
with a three -valve " straight " in 1930,
though I then lived right on a main road,
and used a plain aerial. Such is the volume
of motor traffic and of ignition -system interference on that road to -day that people
living on it can make little use of the short
waves, unless they go in for elaborate anti interference systems.

®

'.

®

The Services at Olympia
\VHEN this appears in print there'll

be

only six clays to go before the opening
of Radiolympia. I think I'm looking forward to some of the sideshows--particularly
those of the Services-as much as anything.
So far I haven't heard many details of the
form that they're to take, but they are
bound to be interesting, for the use of wireless has developed so vastly in all the
Defence branches of late.
Those who
organise these sideshows may be somewhat
handicapped by so many new things being
necessarily of the hush-hush order ; but I'm
sure they'll be able to exhibit apparatus and
systems that will be of interest to us all.
I'm specially hoping that some of the newest
systems for guiding both ships and 'planes
to port when visibility is of the poorest will
be shown. There are many Army gadgets,
too, that I'd much like to have a look at.
Some of them will undoubtedly be there,

though others almost certainly won't. What
they do let us see will be wonderful enough

ti

Two Lines of Argument
FRANKLY, I found it rather hard to

'

Random. Radiations

.s ..
Wind -produced Current
e®

follow the arguments advanced by the
B.R.V.M.A. in the recent letter from their
secretary (The Wireless World, August 3rd)
giving the reasons why valve prices are not
to be reduced. So far as I could make it
out, the reasoning appeared to be this: (r)
B.V.A. valves last a long time ; (z) very few
are sold to the public as replacements in
comparison with those sold to the set manufacturers ; (3) the man in the street gets a
guarantee with his valves and generous service; (4) he spends on the average only a
shilling or two a year on valve replacements ;
therefore present prices impose no hardship ;
therefore they will not be reduced. That
argument could be restated with equal force
something like this: (a) B.V.A. valves
normally last a long time ; (z) but the guarantee and the service cover only three
months ; (3) the replacement of a single
valve may cost a considerable proportion of
the ,value of a not -very -old set ; therefore,
the prices now ruling do impose a hardship ;
therefore the average man works his valves
.until they are on their last legs, unless an
accident makes a replacement necessary;
therefore he spends only a shilling or two a
year on new valves ; therefore the volume of
business in valve replacements is tiny in
comparison with that in sales to set makers ;
therefore valve prices to the public should
be reduced.

Another Point of View
And isn't there more in it than that? By
the B.R.V.M.A.'s own admission, " the
sales of valves for the maintenance of existing receivers are very small in relation to
the sales of valves for new sets."
Very
well it surely follows that the profits made
by the sales of replacement valves at their
present prices amount to a relatively unimportant total in the valve manufacturers'
earnings. If that be so, the manufacturers
would be taking little risk were they to try
the effect of bringing prices down drastically.
There can't be the smallest doubt that such
action would result in largely increased
business. People would replace valves that
were badly " down " if the cost of doing
so were reasonable.
But sales to the set
manufacturers would increase too, though
there's no need for any reduction in the
;
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prices to them.

Prospective buyers are
definitely afraid of buying sets with more
than five valves in them because of the
possible cost of a mishap, necessitating replacements. That fear would vanish, and,
with the coming of bigger sets containing
real novelties and real refinements, brisk
business in wireless would be a certainty.
.

OLYMPIA

Fully illustrated descriptions of everything of interest at the Show will appear
in specially enlarged issues of The Wireless World for :
REPORT. A comprehensive guide to the exhibits of
AUGUST 2 T 1. SHOW
broadcast and television receivers, components and accessories,
including a keyed plan of the stands.

.
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Sorry to Part
PHEW I've just

finished the job of packup four wireless sets which I'm returning to those that made them after having
had them on loan for trial. Over three of
them I have no tears to shed, for they are
just the four-valve superhet receivers that
have become almost standardised as the
medium-priced set of to -day. Good enough
value for money, but all much of a muchness.
The fourth set, though, I really do
regret. It is a first-rate communication receiver, and, Ï think, the most interesting set
that I've ever handled. When you work it
you have much the same feeling as you have
when driving a, high-powered motor car ;
there's alwaystlots in hand. This set has
actually both IF and LF gain controls, but
so big is the reserve of amplification that
I've never had to use it with either of them
anything Iike full out. And the stability !
Once you've noted a station's reading you
can get it at any later time at the same
setting to a hair's-breadth. You can tune in
a station and turn the send-receive switch
over to " send " ; come back in an hour's
time, flick the switch to " receive " and the
station's still there. There's not a single
ghost of an image on any waveband. And
so glorious is the band-spreading that even
on the 2I Mc /s band the pointer travels a
full tenth of an inch between stations occupying adjacent channels. Yes, I'll sigh
for that set
!
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RADIO SHOW

AUGUST 23RD TO SEPT. 2ND.
SPECIAL EX161111BITION NUMBERS

I
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SHOW REVIEW. A critical analysis of technical features and
tendencies as revealed at the Show.

VP4B fit 7 -pin bases and a top cap connector must have led him to assume that
the connections are the same, whereas by
referring to the instructions (or to the Wireless World Valve Data Supplement) he

could see that the ACVP1 has a " top
anode " and the VP4B, being a more recent
type, has a " top grid." The interchanging
of these two rather vital elements is quite
enough to account for failure to work
!

Philips 1940 Programme
FOUR TELEVISION SETS AND TEN
BROADCAST RECEIVERS
WITH the exception of the large screen

projection model all the television
and broadcast receivers in the 1940 Philips
programme are new.
The television
receivers are four in number, two for sound
and vision only and two which include the
latest five -valve all -wave broadcast chassis
with push-button tunings The table model
for television only (Type 2405) has a sin.
tube and costs 32 guineas, the Type 2407
at 35 guineas is for those who prefer a console
while the Type 2412 at 45 guineas is the
console model with a built-in wireless receiver. Type 2415 at 55 guineas goes one
YY

long -wave stations can be varied to suit the
requirements of the user. Waveband switching is effected automatically.
Other interesting technical features of the
new models include variable negative feedback coupled to the volume control so that*
maximum range is obtained on weak sta -

Beethoven Sets for 1940
FIVE new receivers are announced by
Beethoven Electric Equipment, Ltd.,
Chase Road, North Acton, London, N. W. io.
They include two portables and a transportable with press -button tuning.
The PBA4o transportable is a three valve (plus rectifier) superhet, for medium
and long waves, and is priced at L10 17s. 6d.
The two portables are the P48 at io guineas,
including batteries, and the P46 at roe
guineas, for operation from AC /DC mains,
in which the tuning system is mechanically
operated.
The other two sets are 5 -valve table -model
superhets with press -button tuning. They
are the Model PAC47 for AC mains, and
the Model B43 for battery operation. Prices
are not yet fixed.
The firm is also producing an all -dry battery portable weighing 15 lb. This is the
Model P44, which costs £6 19s. 6d. complete.

(Above) Model 711A radio -gram. (Left) Console television model 2407. (Below) All wave superhet, type 735A.

HENRY FARRAD'S SOLUTION
See page 144

in suspecting that the
slightly different rated grid bias is insufficient to account, for complete absence
of results. The difference is only what is
liable to exist between different samples of
identical type, and in any case the bias is
usually provided by a cathode resistor which
automatically compensates fora reasonable

ROB is quite right
1LJ

differences.

But the fact that both the ACVPI and the

step farther with a larger' tube giving a picture size of ro by 8 inches.
Including the latest car radio and battery
portables there are ten broadcast receivers
in the new range. Four of these, including
the very attractive model 711 radio-gram,
are fitted with an ingenious mechanical
press-button tuning system in which the proportion .:.of buttons allocated to medium and

tions, and the best quality on powerful local
transmissions.
Full details of types and prices will be included in next week's Guide to the Show.
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Letters to the Editor
The Editor. does not necessarily endorse the opinions of his correspondents

tones, is tone compensation of any avail?
I have written before to point out the falloosely
spread
S this discussion has been
lacy in coupling tone compensation mechover several months it may be helpful
anically with volume control. The two
to recapitulate
things are not correctly related. But grant(r) Is it necessary, in order to avoid dising that the tone compensation is set to
the
at
be
reproduced
tortion, for sound to
the best adjustment for any given prosame intensity as in the original performgramme, I suppose I would have agreed
ance, intensity being measured at the listenwith the usual belief that the general iming ear in each case? All three parties (Mr.
pression of tonal balance would be more or
Hughes, Messrs. Pacent and Likel, and my- less put right.
it
is.
that
self) appear to be itiagreement
It is at this point, if I understand him cor(2) Is it practicable to do so in domestic
that Mr.. Hughes comes in and says
rectly,
circumstances? Messrs. Pacent and Likel
any
that
such messing about with the freapparently answer with a downright No
quency characteristic may help to restore
to
No
according
and
Mr. Hughes says Yes
the theoretical balance, but from en
circumstances and judging from his latest artistic point of view is a waste of time beletter seems to interpret mine as a definite cause it gives an unnatural result-; if we
Yes. Actually, my point was to show that - are forced to hear music softly, let it be
full scale is not so impracticable as is often
like real music heard afar off.
implied ; but I admitted that there were
To be quite candid, I really don't quite
difficulties in some circumstances and sug- know where I stand about this. I do know
gested high -quality phones as a solution.
that I have never found tone compensation
(3) In circumstances where full-scale
as satisfactory as theory would predict ; and
it
is
possible
reproduction is impracticable,
Mr. Hughes's point may be the explanation
to restore the original "tonal balance" by
of this. On the other hand, as a " next
means of tone compensation? Messrs. Pacent best thing " I don't reject a fake on prinand Likel's original article was presumably ciple, as some might. Perhaps some
based on the assumption (which is generally
artistic engineers would contribute to this
held) that it is. Mr. Hughes, in his letter
discussion and help solve the problem.
published last week, claims to be original in
" CATHODE RAY.
saying that it is not. I confess that this
escaped
rather
had
argument
of
his
aspect
me ; but, if I may say so, the definiteness of Standard Television
THE most remarkable feature of this
Mr. Hughes's statement that " in no natural
year's German Radio Exhibition (which
way is it possible to hear music softly and
yet preserve the same tonal balance' as I have just visited) is the extent" to which
officialdom. has dictated to the radio indusexists when it is heard loudly," seemed to
be slightly obscured by his saying in the try on the subject of standardisation. A.
perusal of any report on the Show will indisame letter that " it is true, of course, that
cate on what a broad basis this urge for
if we listen at a level lower than the original,
then tone compensation is essential to pre- standardisation has been effective. Whereserve the original ' tonal balance.' °'^ A as in the past individual manufacturers had
definition of " tonal balance " seems to be been free to produce receivers and components to their own taste and design, now
needed at this stage. It has already been
agreed that something of the original is lost they have to conform to a limited number
of standard specifications. The object is,
when it is reproduced on a reduced scale, by
virtue of that fact and quite apart from any of course, to reduce costs of production and
upsetting of frequency characteristics. The by careful design to lessen the number of
impression of a stormy sea as a background parts and the quantity of material used.
Whilst nobody would advocate that the
to stormy emotions that Wagner intended
same procédure should be arbitrarily
to convey by his " Flying Dutchman
Overture cannot possibly be effected at a adopted in this country, yet it seems to
serve as an object lesson to the extent of
low sound intensity, no matter how it is
reminding our manufacturers that there -is
faked. If " tonal balance " means the relative audible proportions of every element of still to -day a great deal of unnecessary departure from some sort of standardisation.
sound making up a musical or other perThe " People's Receiver " in Germany
formance, then again it is safe to say that
really started the ball rolling in this direcsimple tone compensation cannot restore it
perfectly. For one thing, loud sound intro- tion, for manufacturers had to produce this
set to a standard design and the component
duces subjective harmonics and combinaparts were also standardised. The scheme
tion tones due to distortion within the ear.
These cannot be restored by tampering with has now 'spread to television, and a standard
the frequency characteristic of the ampli- set has been designed and is being produced
fier. A loud trumpet reproduced softly by various factories with the object of
having only one television receiver availloses much of its brassiness," tone compensation or no. Even neglecting this able for purchase by the public at a staneffect, a tone compensation 'system would dard price with a standard performance,
have to vary its characteristic continuously and with all parts interchangeable regardduring the programme in order to keep the less of what factory produced it. Standardisation of television pushed to this point
original " tonal balance " correct, and I am
would be a mistake here because it must
not at all sure that it could succeed even
retard development and discourage competithen.
Finally, departing from the standpoint of tion between different manufacturers, but
this does not mean that there is. no case for
strict theory, and defining " tonal balance "
a standard television set to help to get teleas the general impression the listener gets of
the proportions of low, middle, and high vision going properly in this country.
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Many months. ago The Wireless World
urged that British producers of television
sets ought to co-operate to achieve standardisation as far as possible. Such a scheme
would have the effect of reducing prices and
facilitating servicing to a very great extent,
because those engaged in this work would
concentrate on acquiring an expert knowledge of the standard instruments instead of
having to become acquainted with a variety
of different models.
When those views were expressed it was
also said that it would be necessary to see
that the standard set was so produced that
it would not compete with better models,
which would still sell to those who wanted
something better either in performance or
appearance than the standard.
It seems a pity if, in spite of our long
lead in television, standardisation should be
the means to enable other countries to increase the number of television sets, in use
at a greater rate than we are able to do.
" TELE -VISIONARY.
ourselves.

Weather and Wireless

WE

have read with very great interest
the article by Mr. D. W. Heightman
in your issue of August 3rd, and your
editorial comment upon it. We have been
engaged for some time on experiments of a
similar nature, and it is of interest to compile the results we have been getting with
those obtained by Mr. Heightman.
In the first place it should be noted that
observations concerning the relation between meteorological conditions and ultra short-wave propagation conditions have
previously been reported, notably by Hull`
and Scholz and Egersdörfer.2 Both these
sets of workers have found the intensity of
signals of frequency 6o Mc /s, propagated
over distances beyond the optical range, to
be closely related to the way in which the
atmospheric temperature varies with
height in the first few kilometres above the
ground ; and both found that inversion
effects 'produce increased strength of
V Y

'

.

signal.

For the purpose of making a detailed
study of these effects we considered that it
was necessary to make accurate measurements of the signal strength of a station
which we knew to work on the same power.
regularly every day, and which was situated just beyond the optical distance from
the receiver. We therefore chose to measure at Cambridge the sound transmission
from the Alexandra Palace television station
(distance 7o km:, frequency 41.5 Mc/s).
The measurement was made by an automatic recording method involving the injection of a measured. signal for standardising
'

purposes. This procedure of precise measurement has been fully justified in view
of: the fact that the day-to-day changes in
signal strength have been relatively small.
Observations have been made regularly
since May 5th, on the morning, afternoon,
and evening transmissions.
We have found that the signal sometimes
exhibits marked fading, and we have some
reason to suppose that two types of- fading
! QST, Vol. 19, p. 13, June 1935.
T.F.T., Vol. 28, p. 77., March 1939.
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are present, one due to an interference
mechanism between two or more rays, and
the other due to variations in the propagation conditions for a single ray. The most
violent fading has been found to occur on
the evening transmission.
For each period of transmission we have
taken the mean signal strength and plotted
a curve to show the variation of this mean
from day to day. We have tried to relate

the resulting curve to many meteorological
phenomena which might be of importance.
We do not consider that we yet have
enough observations to draw any significant
conclusions concerning the relation between
signal strength and meteorological conditions, but one or two interesting points
emerge from a comparision of our results
with those of Mr. Heightman. For example,
we do not find the greatest mean signal on
the days when he finds the best " extended ground -wave " conditions, but we notice
that on these days the fading was very pronounced (especially in the evenings) and
the peak signals were very high. It is possible that, when estimating the goodness of
transmission conditions by ear, it is the
peak signals that are estimated. A curve
showing the mean signal during the afternoon transmission shows marked maxima
near May 14 and June izth. Days near
these dates were marked by abnormal temperature distributions in the upper atmosphere rather than by temperature inversions
near the ground. The difference between
these results and those of Mr. Heightman
attributable to the difference in the
may
method of measurement, to the difference in
wavelength, or to the difference in transmission distance. It is clear that a detailed
understanding of the processes involved will
necessitate an extended study of the signal
strength and the fading at different
distances from constant -power senders of
different wavelengths. We are very glad to
note that Mr. Heightman proposes to start
a series of precise measurements on the
signal from the television station ; we look
forward to an interesting comparison between his results and ours.
The close relation between the signal propagation conditions and the meteorology of
the upper atmosphere leads us to hope that
once the connection is better understood,
simple measurements of signal intensity and
of fading conditions may replace or supplement the much more laborious direct exploration by means of aeroplanes. If this
were possible it might well be that wireless
observations would prove of importance in
weather forecasting.
J. A. RATCLIFFE.

heard. Being independent of the design of
the set cabinet more efficient loading of the
diaphragm can be obtained by the use of a
horn or special baffle board.
I have used., separate speakers for the past
18 years and the quality of reproduction
from them has never failed to excite favourable comment from listeners accustomed to
using a set with built-in speaker. I conclude, therefore, that there is a demand for
a good -quality outfit with separate speaker
and am surprised that so few manufacturers
D. DIXON.
attempt to supply it.
Reading.

Valve Prices
THE B.R.V.M.A.'s statement, published
in your issue of August 3rd, that no
reduction in valve prices is contemplated
is hardly a bombshell. In fact, we half suspected as much. Well, the. Association
ought to know, so we must resign ourselves
to the inevitable.
The admission that the sale of valves for
replacement purposes is a very small proportion of total sales seems to suggest that the
B.R.V.M.A. members could reduce the
prices of their valves to the public for replacement purposes to something more
nearly approaching the price the same public
pays for the same valves as part of the
price of a new set, and with little loss to
themselves even if the sale of valves was
not thereby increased.
We know also, though the B.R.V.M.A.
does not mention it, that there is a considerable potential market for valves at a lower
My own experience suggests that
probably five out of six valves now in use
are sufficiently below par to affect the perprice.

Without
is still working after a fashion.
doubt a reduction in price, along with a

campaign by advertisement and personal
contacts with servicemen, would result in a
greatly increased turnover and, dare I sug-

gest, greater profit to the manufacturers.
The B.R.V.M.A.'s calculation of the cost
of valve maintenance supports my contenA replacement of a quarter of a
tion.
valve per annum (I suppose that is roughly
what " a few shillings " represent) in a five valve set, means complete replacement in
zo years. That estimate verges, shall we
say, on the optimistic, even with our
modern valves, and suggests that the public
lack the incentive to keep their receivers
in proper trim, presumably owing to the
high cost involved.
Might I suggest that every set ought to
have at least one complete change of valves
in the course of its career and, that being so,
the replacement sale should at least equal
the sale for new receivers? Might I suggest, also, that the B.R.V.M.A.'s optimism
is based on the misconception that all replacement valves are sold by members of
the Association, whereas a considerable
number are actually being obtained from
R. HINDLE.
cheaper sources?
Eiland, Yorks.

High - power
Air cooled Valves
ACCELERATING HEAT DISSIPATION

THE introduction by Philips in Holland
of a new type of air-cooled transmitting

valve

facilitates the
installation of relatively
high -power stations on
board ship or in other

circumstances

where

water cooling cannot be
conveniently arranged.
The transmitter shown
here is rated to deliver
6 kW to the aerial the
bank of carbon lamps on
the left act as an artificial load. In the inset
photograph are shown
details of the metal
radiator fitted to the
valves.
A stream of
cooling air from .a
;

blower

is

directed

through jackets over the
radiators.

A. H. WAYNICK.
Cavendish Laboratory, Cambridge.

The air-jacketed valves
in use: inset is a metal
radiator which is fitted
over the envelope.

Separate Speakers
IWAS surprised to read

in The Wireless
World of July 27th an admission by
Diallist " that he does not know of any
set apart from communication receivers
which is not fitted with a built-in speaker.
,My knowledge of sets on the market to -day
is far from being comprehensive, but I can

immediately think of three manufacturers
who supply sets with separate speakers
namely The Lowther Manufacturing Company,. Dynatron Radio and E.M.G. Hand Made Gramophones (Davey Radio).
To the seeker after realistic reproduction
the separate speaker offers many advantages
in addition to those mentioned by " Dial list." It can be placed in the best acoustic
position in a room and completely controlled
from a distance at which it can be properly

ror

World
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formance of the set, but it is with difficulty that anyone can be persuaded to pay
the present price to replace a valve which
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Recent Inventions
SHIPS' DF SETS
QUITE apart from the so-called
" quadrantal" error, which
can be corrected in various ways,
it is found that signals coming in
athwart a ship give a less satisfactory DF indication than those
which arrive along the fore-andaft line of the ship.
The invention provides means.
to overcome this difficulty, so that
an equally clear-cut bearing -line
can be obtained no matter from
what direction the beacon signals
The desired effect is
arrive.
secured by combining an auxiliary
voltage, derived from a nondirectional aerial, with the, signal
voltage picked up from a rotating
frame aerial. The auxiliary voltage is made up of two parts, one
being of constant value, whilst the
other is variably coupled so that
it alters in value with the
changing signal -strength picked.
up by the rotating frame aerial.
The combination allows the necessary correction to be made to ensure an equally clear-cut DF
response to all signals.
Telefunken Ges. für drahtlose
Convention
Telegraphie m.b.h.
date (Germany) November 16th,
5937. No. 505547.
0 0 0 0

SAFETY DEVICES FOR CR
TUBES
UNLESS the scanning -spot is
kept in constant motion, it is
liable to damage or burn the
screen of a cathode-ray television
receiver, particularly when high
accelerating voltages, are used, as.
in the so-called ." projection "
The same danger
type of tube.
also exists in the case of the
mosaic -cell type of screen used for
transmission.
The invention provides means
for rendering the scanning spot

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section.
.

harmless in the event of any
failure or breakdown in the normal
supply of scanning voltages to
the deflecting plates of the tube.
The Figure shows a method of
safeguarding the mosaic screen of
a transmitting tube.
Current at line frequency is supplied to the magnetic scanning
coil L from a time -base generator
A, and at frame frequency to the
coil F from a"generator B. Both
generators are coupled to rectifiers Rs, Rs which are arranged
in series in the grid circuit of a
control valve V. Should either of
the scanning generators A, B fail,
the resulting drop in grid voltage
reduces the anode current of the
valve V and opens firs a relay
contact K, arid then a more
powerful relay Kr. The latter disconnects the high-tension supply
from the mains rectifier M to the
transmitter tube, and so renders
the scanning beam harmless.
E. L. C. White and C. L.
Faudell. Application date, October 11th, 1937, and January zrst;
1938. No. 505490.
0000
"

MOTOR CAR SUPPRESSORS
THE Figure shows a method of

eliminating interference from
the ignition system of a motorcar.
The points of each sparking plug are fed from the secondary
coil S of the ignition supply
through leads containing supThe
pressor resistances R, Rt.
primary leads also include chokes
K, K1, and shunt condensers C,
Cs, which are earthed at E to the
chassis of the car.

Protecting cathode-ray
tube in case of time base failure.

A

9ººQ9
IRPRizr
R1

T

.
R2

a0000
B

Interference suppression system
isolating the two coils statically
from each other by open screens,
which do not noticeably reduce
the inductive coupling required to
step-up the " sparking " voltage.
Siemens Apparate and MasConvention date
chinen Ges.
(Germany) November 14th, 1936,
No. 505622.

.0

of signals

transmitted

-

for internal combustion engine.

different colour-filter assemblies.
Similarly a stereoscopic effect
can be obtained with the aid of the
two separate channels so provided,
or a stereophonic or binaural effect
in the case of a sound programme.
A. D. Blumlein. Application
date October 4th, 1937 No.
"

505079.

0 o o

"POLARISED:" WAVES

TWO sets

.

can be

simultaneously

on the same wavelength, if one

0 0 0 0

SCANNING IMPROVEMENT

THE eye is very sensitive to
any error in the correct
" sandwiching " of the two sets

of lines used in interlaced scanning, a displacement even of one
per cent. being noticeable.
The
main cause of this kind of error is
the incomplete separation of the
frame and line impulses, and the
object of the invention is to make
the separation easier by suppressing the line impulses, for a
short period, before and after
each framing impulse.
In practice, this is effected by
inserting between the line impulse
generator and the mixing valve at
the "transmitting end, a valve
which is periodically made nonconductive by a voltage derived
from the frame impulse generator,
so as to prevent the line impulses
from passing through for a period
rather greater, than the duration
of each framing impulse.
Radio -Akt. D. S. Loewe. Convention date' (Germany_) October.
26th,' 1936. No. 504460.
.

!i

>I

,00000,

A screen M is connected to one
side of the secondary winding, and
isolates the whole of the hightension side of the ignition from
The
the chassis and engine.
primary side is not screened between M and the make -and -break
is
Decoupling
P.
contact
assisted by completely insulating
the transformer windings; and by

carrier wave is polarised horizontally and the other vertically, preferably by being radiated from
dipoles set at right-angles to each
ether. A similar aerial arrangement at the receiving end allows
each signal to be received separately from the other.
The method is useful for relaying
different television protwo
grammes from point to point without mutual interference, in circumstances when separate wavelengths
may not be available. It can also
be used for reproducing television
programmes in colour, the two sets
of signals being passed through

1111i1--+

The British abstracts published
here are prepared with the
permission' of the Controller of
H.M. Stationery Office, from
specifications obtainable at the
Patent Office, 2S, Southampton
Buildings, London, W.C.2, price
1/- each.
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NEW CONCEPTION OF HIGH

G

Advertisements 3

World

FIDELITY REPRODUCTION

aaomns Infinite Baffle

This instrument represents the most advanced
technique in High Fidelity reproduction, and is the
outcome of extensive development by GOODMANS
Research Laboratories. As there is practically no
mechanical restriction of the diaphragm movement, the fundamental resonance of the unit has
been reduced to below audibility. The complete instrument possesses these outstanding advantagesReally true reproduction down to 40 c.p.s.
Complete freedom from frequency doubling.
Exceptionally good transient and high note response.
Entire freedom from " colouration ".

LOUDSPEAKER

FREE

TECHNICAL BOOKLET

Although designed for use with High Fidelity
equipment, the reproduction from any good class
radio receiver will be materially improved by the
use of the " Infinite Baffle ".
Brief Specification

:-Power Rating Capacity :

15

GOODMANS INDUSTRIES, LTD.,
Lancelot Rd., Wembley, Middlesex
Please send me fall details of the new
InlìnitelBalne " Loudspeaker, together
with a copy of your 70 -page Technical
Booklet The Attainment of an Ideal."
I enclose lid. stamp town ds postage.

'

'

watts va

A.C. Peak. Speech coil impedance: 2.5 ohms. Weight: 4211e.
(Excluding

Tramrmcr)

I

'

Name

(Supplied fitted in plain loudspeaker case, 18" x 18" a IS", finished grey..
High grade cabinets also available in various finishes).

Address

GOODMANS INDUSTRIES, LTD.,

W.W. 17/8/39

Lancelot Road, Wembley, Middx.

1

'Phone : WEMbley 4001 (5 lines)

POST THIS

Attach this to your card
or letterheading.

COUPON

.J

SOUND

AMPLIFYING
EQUIPMENT
Designed to meet your special requirements.
Incorporating

® VOLUME

CONTRACTION-

giving automatic control when used
with microphones.

VOLUME EXPANSIONautomatically restoring tone contrast
when used with gramophone records.
For installations in

:-

Town Halls, Law Courts, Swimming
Baths, Aerodromes and any other
location, indoor or outdoor, where
sound amplification is desirable.

Send your enquiries to:
SOUND REPRODUCER

SALES.

ADDRESS ALL ENQUIRIES TO

JOHN

SUMMERS
SHOTTON
Established

& SONS

LTD.

CHESTER

THE

BRITISH

THOMSON-HOUSTON

COMPANY

LIMITED,

RUGBY,

ENGLAND

1851

Telephone:

Telegrams:

CONNAH'S QUAY 200

SUMMERS CHESTER

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.

A2698N
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CLASSIFIE D ADVERT ISEMENTS
NOTICES

NUMBERED ADDRESSES

THE CHARGE FOR ADVERTISEMENTS in these
columns is
12 words or less, 37- and 3d. for every
additional word.
Each paragraph is charged separately and name and
address must be counted.

ARMSTRONG

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
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5%, 26 consecutive, 10% ; 52 consecutive, 15%.

The age of " gadgets " has passed. To -day the marvel
of radio has become commonplace through use and
familiarity. In our opinion there is a vital reason for
purchasing a new set-Quality ! Since last season we
have worked exclusively to this end and believe with
these new chassis we have achieved our objective-

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 roast
include the words Box 000, c/o "The Wireless World.".
All replies should be addressed to the Box number
shown in the advertisement, cio ".The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No, advertisements are warned
against sending remittances through the post except in
registered envelopes : ire all such cases the use of the
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

QUALITY YEAR

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

-OUR

World," Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,

NEW

1940

SUPERHET

--

:

10 - VALVE
STRAIGHT ALL
-WAVE

FIDELITY RADIOGRAM.

HIGH

MODEL SS10

incorporating Two Independent Circuits, Superheterodyne and Straight, having R.F. Pre -amplifier and R.C.
Coupled Push -Pull Triode Output capable of handling
8 watts,

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

- DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in them 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, buÿer 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 responsibility. 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 advertisements 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. Advertisers 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.

CHASSIS-

include the following

8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 26e, Renfield Street, Glasgow, C.2.

â!

-

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

Postal Orders and Cheques sent in payment for adverpayable to ILIFFE
tisements should be made
0
Notes being
& SONS Ltd., and crossed
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.

NEW RECEIVERS AND AMPLIFIERS

USED

SETS

FOR SALE

HALLICRAFTER
RADIO CORPORATION " Degallier's."
telling of our superb range of 1940 fully guaranteed receivers; direct to public sales policy saves you 405 ; sets
to suit every pocket Irons 65/- to £31/10. Sale list also
available upon request.--Challenger Radio Corporation,
Degallier's," 31, Craven Terrace, London, W.2. Paddington 6492. Nearest point, Lancaster Gate Tube.
[8731

CHALLENGER
Send 2d stamp for handsome illustrated catalogues

R
17 ADIO CLEARANCE. Ltd., 63, High Holborn, London,

1L W.C.I. 'Phone Holborn
rn 4631.
MCMURDO Silver Super
GDTUNAN
tion Receiver.
:

Silver Communica-

The circuit of the SSIO is unique. When used as a
STRAIGHT receiver two HF stages are in operation
with A.V.C. Diode Detector is used for distortion less detection together with Triode Push -Pull output.
A turn of only one knob is necessary to switch from
"Superhet" to "Straight." The Gramophone Amplifier has been specially studied and records
can
be reproduced
with
excellent
quality

-

Belmont 9 -valve A.C..Superhet Chassis, comBRI'PISH
piste with Mullard valves, four wave bands, covering
6-2,000 metres, complete with escutcheon and all necessary 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.
CLEARANCE, Ltd., 63, High Holborn, London,
RADIO
[8786
W.C.1. 'Phone Holborn 4631.
7 -valve push button 1939
A MAZING Offer.-Famous
XI models in makers sealed cartons, issued 135,4 gas.;
£5/19/6; list free.-Shippers, 18, Corporation St., Manchester.
[0639
:

Co.-After many years at our old
ARMSTRONG
premises at Camden Town we have removed to a

new building in Warlters

Rd., Holloway, N.7 (see dis-

played advertisement).
Amplifier Division Has Removed to New
ARMSTRONG
Premises at 94, Camden Rd., N,W.1. In addition
to our standard range of 6- and 12 -watt push-pull high
fidelity amplifiers and local station feeder units, we manufacture equipment for special purposes, pre-stage units,
electronic mixers, tone control units, etc.
Are Always Pleased to Assist in the
ARMSTRONG
Solution of Special Problems; details of standard
equipment free on request.
Co. (Amplifier Division), 94, Camden
ARMSTRONG
ltd., N,W.1.
[8752

5

/1-.
-Ambassador
1
and

6778 Universal

7 -valve chassis
(lOin,), tour band, R.P. stage;
a few only, being surplus production, at this low price;
cash with order, Honey refunded if not genuinely satisfied.
-Ambassador Radio Works, Hutchinson Lane, Brighouse.
[8812
Yorks.

Td

speaker-

[8790
" TTALLICRAFTER Sky Challenger," new condition,
i11
guaranteed; £15 or would exchange for any
American multi -valve receiver.-Box 765, c/o The Wireless World.
[8798

12

H.M.V.
.M.V. Model 508, 1936, 10 valves with push-pull out-

put, current type automatic record changer, 'cost
£55, perfect working order; accept £25; convertor for
D.C. mains available extra.-Brewer, Bethcar St., Ebbw

SEE AND HEAR THEM ON
STAND

Described in Previous
AS Circuit,
superbet, double

Issue of This Magazine.
regeneration obtained at
signal frequency and also at intermediate frequency,
as a result very high sensitivity and selectivity are obtained; controls include R. meter, silencer, tone, aerial
trimmer, A.F. gain selectivity, beat oscillator, receive
send, A.V.C., B..O., on -off, B.F.O. pitch, assembled with
valves but unwired, £17; wired and aerial tested, £18/18.
AMAZING Offer for One Month Only,

Sky Champion, new 1939 model;
HALLICRAFTER
£13/13.-6, Elizabeth Ave., Christchurch, Hants.

69

Vale,

[8791

RADIOLYMPIA

MIDWEST

MIDWEST
MODEL

SS2B

-10-V

SUPERHET -STRAIGHT
FIDELITY RADIOGRAM

2 -WAVEBAND HIGH
This model has all the outstanding features of the
SSIO, the circuit being identical in every respect,
except that the chassis is designed for Broadcast
bands only, no provision being made for Short Waves.
It has the same extremely lively performance on
"Superhet" and high quality reproduction on " Straight "
gen.

MODEL

ÁW38

-8-V

ALL -WAVE SUPERHET

This radiogram chassis has R.C. Coupled Push -Pull
Output capable of handling 6 watts.
This being our Quality Year we have carefully studied
the design of our mare economically priced models
and it's now possible for those requiring
gas
quality with economy to satisfy their desire.
MODEL AW125PP-12-V 5 -BAND ALL -WAVE

1s3,
'e¡1
LA

18 -valve 6 -waveband Radiogram, Garrard
record changer, !ist price 87 gas.; £35 or near offer.
(Radio), Ltd-, 6, Pentonville
Rd., N.1. Tel. 6751.
[8811
W. SMITH and Co.

STROMBERG-CARLSON
TROMBERG-CARLSON 75 Gus. 14 -valve Console, with
acoustical labyrinth, five wavebands, 5 to 2,000
metres, 20 wattoutput, used for demonstration only;
£25.-Portland Radio, 151.6, Great Portland St., W.1.
[8803
1

W.W. QUALITY AMPLIFIER
i.W. Q.A.; nearest 45/-; seen working any time.Cruttenden, 69, Raleigh Rd., Feltham, Middlesex.

[8800

8

RADIOGRAM (12-550 continuous, 1000-2000 m.)
with R.F. Pre -Amplifier, 2 I.F. stages with Variable
Selectivity. Manual R.F. gain control and 10 watts
R.C. coupled Triode P.P. Output.
Readers need no introduction to this most popular
model, so favourably reviewed by the Wireless World
on Jan. 5th last. Basically, it remains the same but the
frequency response has been still further improved to
conform to the higher standard of quality
1 á gas.
we have set ourselves this year
Illustrated Art Catalogue giving full specification and details of our 8 Models will be sent upon request.

ALL

7

days' approval carriage paid.

12 MONTHS' GUARANTEE.

ARMSTRONG

MANUFACTURING

CO.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Adjoining Holloway Arcade.)

"Radio Data Charts,"

'Phone

A Series

:

NORM 3213.

of Abacs.

Goods Previously Advertised Still Available.

HENStamP,YS,fordIl
72, Wellington2907. Ave., Stamford Hill,
iil

N.15..[8745

1939

Models from 41/L gasa., 6 n;a- car aerials, from
9/6; trade enquiries solicited; lists free.Shippers, 18, Corporation St., Manchester.
10622

iy

All chassis on

CAR RADIO

PUBLIC ADDRESS
25 -watt Amplifier, Ad -on-Unit, A.C. mains,
18,v, Brixton Rd., S.W.9.

TANNOY
comploto; £10.-Easco,

[0643

"

/PARTRIDGE P.A. Manual," standard handbook on

1. elociro-avoust Ios, amplifiers, and audio circuits;
price 2;ü (free to trade).
1R.TRIDG li Amplifier Circuits," describes many
modern constructional amplifiers, 2w. to 45w. output, battery,A.C.;D.C., etc.; price 2/- (no free copies).
ARTRi GE, N., B.Sc., A.M.LF.E., King's Buildings,
Dean Stanley St., London, S.W,1.
[0630

Post free 4/1o.

Wireless
World
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PUBLIC ADDRESS

PREMIER

V

Get

VORTEXION P.A. Equipment.
IMITATED, but unequalled.

WE Invite

*

You to a Demonstration.

EASY

TERMS
Natural

Reproduction
(not " tone ") is the
outstanding feature of
the
new Armstrong
Models (see advt. opposite).
Their latest achieve-

ment-The "SuperhetStraight "-demands the
attention of all lovers
of Quality.
Illustrated literature giving full
particulars of all models will be
sent free upon request, with details
of our simple monthly terms.
FULh LANGE IN STOCK.

WRITE TO -DAY

!

In addition to the Armstrong
range, we shall be glad to quote

for all other high grade equipment, such as Sound Sales Amplifiers, Haynes
Radio,
Voigt
Speakers, Avometers, etc.
fºtd: --/925

TI'I+E

Phono NATioaa!

10 watts output, corn.
A.C.-D.C.
plete in case, with moving coil microphone, speaker
and cables, weight 221b.; 12 gns.
A.C.-20 15 -20-watt Amplifier, 38-18,000 cycles, independent mike and gram., inputs and controls, 0.037
volts required to full load, output for 4, 7.5, and 15
ohms

COMPANY

speakers, or to specification
ready for use; 81/, gns., complete.
C.P.l 20 12 -volt Battery and A.C.
by R.A.F., output as above;
in portablecase, with

inaudible hum level,

Mains Model, as used
12 gns.

Collard motor, Piezo
A.C.-20,
pick-up, etc., £14; C.P.20 ditto, £17/17.

Output 6L6s, under 60 -watt conditions, with
-WATT
negative feed back, separate rectifiers for anode
screen and bias, with better than 4% regulation level
response, 20-25,000 cycles, excellent driver, driver transformer, and output transformer matching 2-30 ohms impedance electronic mixing for mike and pick-up, with tone
control, complete with valve and plugs; £15.
in Case, with turntable, B.T.H., Piezo
COMPLETE
pick-up and shielded microphone transformer; £20.
Model, with negative feed back; £25, com-WATT
plete.
Model, with negative feed back; £40,

50

ue.

80

12 ®WATTlete.

25 ®VOriLt;

Speaker field supply
25( mwfth
lvlllWave
P.A. Accessories in Stock; trade supplied.
ALL
VORTEXION, Ltd., 182, The Broadway, Wimbledon,
S.W.19.
Phone : Lib. 2814.
[8241
ALEXANDER BLACK, Ltd., Established 1925.-For
microphone equipment when quality counts. Booklet on request. -55, Ebury St., S.W.1. Sloane 6129. [0596
PUBLIC Address Contractors Can Hire P.A. Vans,
JL
loud speakers, microphones and equipments
all
types from Hire Dept., Grampian Reproducers, Ltd.,ofKew
Gardens, Surrey. Tel.: Richmond 1175-6-7.
[0618

SINCLAIR Speakers for All Types.-Pulteney Terrace,
Copenhagen

7

St., N.1.
[0603
New Corner Horn Speakers, Triple cone con versions; from 29/6, and surplus speaker bargains.Bakers Selhurst Radio, 75, Sussex Rd., South Croydon.
[8728
LAVE Pounds.-14/2d. stamp for list British and Ameri17 can P.A. Speakers. Example: P.A. unit with transformer weighing 231b., incorporating curved cone, 47/-.
Degallier's, 31, Craven Terrace, London, WV.2.
[8814

FAKERS
.1-P

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
Speakers from 5/6 each, P.M. and energised
4in. to 14ín-, including several Epoch
-Sinclair Speakers, Pulteney Terrace, Copenhagen 18in.
St.,

3,000

N.1.

29 Gus. All -wave Receiver, as new; £20.
H.M.V.
Ave., Stamford Hill, N,15.
11 Stamford72.HillWellington
HENRYS,
2907.
[8746

Model 137T Combined Radio

and Televisor,
COSSOR
10in. x Sin. picture, cost 70 gns., used for demonstration only; £35.-Portland Radio, 152-6, Great Portland St., W.í.
[8802
WANTED Immediately.-Baird grid cell type Kerr cells

AUTOMATIC SCREW MACHINE.
PARTS UP TO 2" DIAMETER.

LCa I

on

Contractors to
the Admiralty,
War Office and
Air Ministry

BRITISH
ROLA
MINERVA ROAD PARK
,

[0591

TELEVISION

TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD
COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING.

complete with polarising prisms, full price paid for
perfect condition.-Physical Laboratory, The
[8787

unit in

University. Aberdeen.

TRANSMITTING APPARATUS
RADIO, specialists in short wave apparatus,
receivers, including Hallicrafters,
National and R.M.E. transmitting equipment, valves and
components. Send for free catalogue to A.C.S. Radio,
16, Gray's Inn Rd., W.C.1.
Holborn 9894-5.
G2NK,
Technical Manager.
[0.550
-The oldest and largest distributor of
GG5 N111. amateur equipment transmitting and receiving; short-wave catalogue, 1'/d. G5N1 70 -page Manual,
71/2.d., post. free; authorised direct distributor for
Collins,
National, R.M.E., Thordarson, Hammerlund, Bliley,
Taylor, Elmac, etc., etc. -44, Holloway Head, Birmingham.

A.C.S.
communication

LTD.

ROYAL ,N,W.IO.

'PHONE: WILLESDEN 4322-3-4-5-6

nairamararanaranimienieezirann

[0531

CABINETS

l'ampli onk
AMPLIFIERS

Pamphonie Reproducers Ltd. (Associated with PYE Ltd.)
45, St. Pancras Way, London, N.W.1.

ACABINET

for Every Radio Purpose.

g7NDRILLED Table Console and Loud -Speaker Cabinets
kJ from 3/6.
Invited; photos loaned to country cusINSPECTION
tomers.

I3L.
"

Foundations of Wireless," Second Edition.

42. 6d.

net. Post free

!

NOW READY

PREMIER

1940

CATALOGUE

112 illustrated pages.

Over 20 pages of British cad
American Valve Data. Bigger and Better than Ever!
GET YOUR COPY NOW.
Price 6d.

Huge Reduction in Prices of
TRIAD U.S.A. VALVES
from

2/3

each

PREMIER SHORT-WAVE KITS.

Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each kit
is supplied with a steel Chassis and Panel and uses
plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit
... 17/6
1 Valve Short -Wave Superhet Converter Kit
.. 20/1 Valve Short -Wave A.C. Superhet Converter Kit 22/6
2 Valve Short -Wave Receiver Kit ...
...
... 25/3

Valve Short-Wave Screen Grid and Pentode Kit 58/6

PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS
7 me Band, 10/- each, with Calibration Certificate.
Enclosed holder and base, 3/-.
MORSE KEYS. Excellent brass movement on balcelite
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 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 construction, with Trolitul insulation, 15 mmf., 1/6
25 mmf., 1/7 ; 40 mmf., 1/9 ; 100 mmf., 2/- ; 160 mmf.,
2/3 ; 250 mmf., 2/6.
TRLITUL DOUBLE SPACED TRANSMITTING CONDENSERS. 15 malt., 2/0 ; 40 mmf., 3/6 ; 100 mmf., 4/- ;
160 mall., 4/6.
COIL FORMERS, 4- or 6 -pin low-loss, 1/- each.
Orders 5/- and over sent Post Free. Under 5/- please
add 6d. Postage.
CLASS B" KITS, comprising driver transformer, 2 volt
Class B Valve and holder, with circuit. 10/- complete.
MAGNAVOX 8" P.M. MOVING COIL SPEAKERS, with
Output Transformer, 10/6 each.

ALL POST ORDERS TO: Jubilee Works,

167.

Lowe

Glapton Road, London, E.5.
Amherst 4723.
CALLERS TO : Jubilee Works, or our NEW PREMISES
169, FLEET STREET, E.0.4.
Central 2833
for 50, High Street, Clapham, S.W.4.
Macaulay 2381

A. litim PIE

AND OTHER
VENTILATION

Your Dug-out may be fuggy.

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

SMITH and Co., Ltd., 289, Edgware Rd., W.2.
Tel.: Pad. 5891.
[0485

'Phone : EUSton 1727.

SALE OFFERS

-

Mains Transformers, chokes,
are supVORTEXION
plied to G.P.O., B.B.C., L.P.T.B. Why etc.,
not you ?
VORTEXION, Ltd., 182, The Broadway, Wimbledon,
London, S.W-19. Telephone: Liberty 2814.
[8772

NEW LOUD -SPEAKERS

-

BATTERY CHARGERS for A.C. Mains, 2 volts, 5 amp.
Metal Rectification, 10/,
POTENTIOMETERS WITH SWITCH, f meg., 4 meg.,
20,000 ohms and 10,000 ohms, 1/3 each.
POTENTIOMETERS WITHOUT SWITCH, 2 meg., 1 meg.,
meg., 400,000 ohms, 25,000 ohms, 20,000 ohms, 10,000
ohms, 1/- each.
SPECIAL OFFER-CONTINENTAL MAINS VALVES,
4 v. AC 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.
20 v. 183 AC/DC Types, SG. Var. Mu., SG. Power, HF Pen.,
2/- each.
U.S.A. Types, 24, 30, 41, 39/44, 35/51, 55, 56, 57, 58, 71,
77, 78, 85, 2A5, 2A6, 2A7, 2B7, 6A7 12Z3, 210, 250,
all 2 for 3/-.
TUBULAR CONDENSERS, .002, .0001, .0003 and .0005
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. 450v.-1-ß mf. 250 v., 2 for 2/6.
T.C.C. DRY ELECTROLYTICS. 8+8+4 mf. 500 v.
2/- each.
500 v. CARDBOARD ELECTROLYTICS. 4 mf. or 8 mf.,
1/6. 8+4 mf., 2/9. 8+8 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 AUTO CHANGERS, Model RC.4 for A.C.
Mains, 250-250 v., plays eight 10" or 12" Records.
Limited quantity only to clear at 55.5.0.

NEW MAINS EQUIPMENT

I1.OAT.LANE' NOBLE ST -LONDON K2.

LOUDSPEAKERS, LOUiJSPEAKER CONES, LOUDSPEAKER COMPONENTS,
TRANSFORMER LAMINATIONS,
TRANSFORMER HOUSINGS,

FINAL

-

6828

LONDON RADIO SUPPLY

RADIO

STOCKTAKING SALE

Dance Band Amplifier,

(,)

5

"LESDIX" MOTOR

BLOWERS for suction or
pressure. 20 cubic feet free air per minute, all
aluminium and ensures adequate ventilation.
Suitable for blowing and cooling purposes, Porthole
or baffle board fixing.
Size only 9",
A.C. or D.C. Mains.
Bargain Price
H.P. Direct Coupled Sirocco Blowers A.C. or

25/m

50/-.

D.C., 25 ft. air 24" outlet
Compressors for Spray Work, hand or motor, cheap.
LESLIE DIXON & CO., 218, Upper Thames St., E.C.4
4sr-

aid.

Wireless
World

Advertisements

5

-- EILECTRADIX

CABINETS
DEGALLIER'S for the Finest Obtainable American
Cabinets, :Table, Console and .Radio Grams; also
Record Changers, 5 gns. Send 11/2d. stamp for reprints
from actual photog. aphs -Degallier's, 31, Craven Terrace,
Lancaster Gate, London, W.2. Paddington 6492. [8815

1l

VIBRATOR

BATTERY
SUPERSEDER,
with metal rectifier, for H.T. from your
2 -volt battery, 3 output- volt tappings.
Reduced from £3 15s to s.le price,- 35/-.
CRYSTAL SETS, plug-in coils,
tuning
condensers, semi perm. Detector 5/6.
One for your A.R.P. shelter. Cheap.
L.r
A.R.P. VENTILATION AND AIR-CONDITIONING.
AC or DC mains, 80 watts, gin. blower, 20 cub. ft. free air per min.

.

ohms;3/-.
Eureka ditto, for 100 m/a } lb. approx., 8,000 ohms, 1/-.
Eureka, ditto, for 210 m/a, 1/-.
Eureka, ditto, t lb. for 1/-.
Eureka, ditto, for 4 amp., } lb., 105. .Post extra.
RHEOSTAT KITS. We are frequently asked for kit of parts to make
sliding resistances and dimmers and now offer Slider lies. Kits, 250 watt
size. Poreelained steel tube, 24in. x bin. Two cast all-end brackets,
slider-rod, brush and guide -handle nuts, etc., all new ready for assembly.
Bargain at 5/-. Any wire can be supplied, but we offer Oxydised Resistance wire for 100 m/a for 4,800 ohms, 5i-. 110 ohms, 2 amps, 5/ -,"or any
of six other gauges in between. Exceptional bargain to clear surplus stock.
ELECTRIC SOLDERING IRONS. Heavy workshop type, 125 watts,
220/250 volts, 6/6. 100 volts, 3/6.
A.R.P. POCKET HEADPHONES, W.D., all leather headband, strap and
cords, 2/6 pair. 120 ohms, with aluminium headbands, 2/9. 4,000 ohms,
4/6. House and Office. Telephones, wall and table, cheap. A.R.P.
Transportable typo, with hand comb., 35/-. Unbreakable Telephone
Wire, 15f- per 1 mile.
1,000 EARTH ground spikes for radio or earth return circuit telephones,
8d. each, post 6d., or 6/- doz., Carr. fwd.
METER MOVEMENTS. Full size, moving coil, P.M.,olor adapting homemade multi -range testers. For lin. or 4ïn. dials, 5/ -,,post 1/..
RELAYS. For front or back of panel, microamps or amps. The small
current type for photo cells, radio and remote controls, etc. Low, medium
or high res. Prices are low, 5 ma: Moving Iron, 8/6, 10/6 and 12/6.
High Grade Moving Coil, 50 microamps, Weston, 80/
in bronze watertight case, 70/-. New model W.I.; 50 microamps, 14in. panel type, 55t-,
G.P.O. TYPE B TELEGRAPH RELAYS, with platinum points, 7/6.
Silvertown Horizontal Galvos., two jewels, 5/-, post 6d. Verticle needle
G.P.O. teleg. Calvos., 4/6. Weston 2in, dial centre -zero ammeters, read
1 amp. to 15 amps, b/-.
SPARK OR IGNITION- COILS. Remy Plain 4, 6 or 12 v. for sparking
plugs, 3/6.
ONE HUNDRED 10 -watt Moving Coil Magnets by Darwin- New 4-claw
41 lb. weight, 4/- each, post l/.
5,000 RESISTORS, 4 and 1 watt, .01, .025, .05, .1, .5 and 1 meg. Glass
vacuum, wire ends, worth 1/- each, at 1/- per doz., or 9/- gross.
400 VARIABLE CONDENSERS, single .6005 mfd. Tekade, 1/3. .0005
36 gauge
33 gauge
29 gauge
27 gauge

Formo, E/ -,..2 -gang, 2/6. 3 -gang, 3/6.
FIXED CONDENSERS for odd smoothing jobs, 5,000 Mansbridge 1 m`d.
Condensers to clear at 2/- doz., 20/- 'gross.
MICRO-AMMETERS for small current Valve Voltmeters, etc. Sensitivity, 0 to 50 microamps full scale,
moving coil, panel type, 24in. dial, Reads direct
1 micro A. per div. New. 1,000 ohms coil. Cheap
at 40/-. Fitted platinum contacts for CZ Relay,
50 microamps. coil, 100 m/a contacts, 55,'- only.
AC, DC DIX-MIPANTA, 19/6. VALVE ANALYSERS, AC/DC,
£5.
Cossor Ganging Oscillator, £12/107-. Earl Webber Oscillator, £9/10/-.
Baldwin Henlog Inductance Bridge, £6/10/-. Baldwin Mufer, £8.
Logohm, 70/-.
TRANSMITTERS, do yòu measure your aerial current?
H.F. AERIAL RADIATION METERS.-Flat panel, 24in dial, Hot wire,
X00 ma., 7/6 ; 0 to 2.mains., 1216 0 to 24 amps., 12/6 lin. dial ditto,
0.4 amps.,21/-. Panel 4
dial, amps., £1/10J
lin. dial 2 to 15 amps.,
£1/15/- Thermo -moving Coil Meters, all ranges.
VALVE BARGAINS for Transmitters. Ediswan 30 -watt VT13B £2 Valve
for 7/6. TOO £3 Valve 12,6 AT40, 10 watts, 4/-. Haim Universal
7 -pin Frequency Changer, 4,'6. A.C. ditto, 4/6.
Universal H.F. 7 -pin
Pentode, 4/6. H.T. Rectifiers, NU, for up to 5,000 volts, 4 wave, 250
watts, 35/-. T2A 100 watt ditto, 40/-- U3 4 wave, 20 watts, 2/6.
TELEPRINTER TELEGRAPH.-G.P.O. Model for Typewriter transmission. Electrically operated, first-grade workmanship. Two only
DOW. Cost £00. Sale, £4.
MORSE INEER Tape Strip Recorders; portable or table. Cheap.
Wheatstone Strip Hand Perforators, 15/-. Paper Tape for Morse and
Wheatstone, green or white, 6d. reel. Brase Tape Reels in mahogany
.

case, 2/6.
D.C. GENERATORS, 120 watt 12 volts 10 amps., with veo pulley, 35/-.
4 kW. 12/16 volts 30 amps., with vee pulley, 45/-, Shunt wound -110
volts 1 amp., 15/- ; 200 volts 4 amp., 17/6 ; 200 volts IS amp., 26/-.
D.C. WINDMILL GENERATORS, totally enclosed, ball -hearing, start
charging at 300 revs., 12 volt, 8 amps., 35/-. 25 amps., 45/-,
AS NEW E.D.C. ROTARY CONVERTERS, -For A.C. Receivers, on D.C.
230 v. A.C. output. In silence cabinet, with filter. All sizes in stock from
50 watts to sets for televisors of 450 watts.

54PARCEL

of 10 lbs. of servicing components;
resistances, tubulars, micas, variables, wire, sleeving,
vol. controls, coils, magnets, chokes, switches, mouldings,
terminals, etc., post free; 10 lbs., 5/-.
1V

"

ELECTRADIX RADIOS.

218, UPPER THAMES STREET, LONDON, E.C.4
Telephone - Central 4611

tery chargers, petrol -electric generator -setoetc., in
stock, new and second-hand..
A C.-D.C. Conversions Units for Operating D.C. Re-.
ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3./10:
WARD, 46. Farringdon St., London, E.C.4.
Tel;
Holborn 9703.
[0518
Convertor, 220-250 D.C. input, 230 A. C., 180
E.D.C.
watts output, with filter in cabinet, no new; £8.-Brewer, Bethcar St., Ebbw. Vale.
[8792
:

-

-
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Write for complete list
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Ltd., Dorset House, Stamford St., London, 8.E.1
W.W.1
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LL Recording Discs and Materials in Stock, tracker

-(1 units, £41716; recording motors,. £3/17/6 --Write

for further detail;, Will Day, Ltd., 19, Lisle St., W.C.2.
[0595
VEIGII Recording Sets are Within Reach of All; ball
-112- bearing' gear box, worm drive traverse; records on
any disc, Morse, speech or music; diamond cutter-pickup
on tone arm, the set 37/6; 6in. blanks, 3/3 doe.; loin.
discs, 7/- doz.-Electradix, 218, Upper Thames St., London, E.C.4.
[0620

IRREGULAR HEAT
IRON COOLS OFF

CONSTANT HEAT

Cleanliness and constant heat are the
secrets of successful soldering. The
Solon is heated by the element clamped
inside the bit. Ready in 4 minutes;
maintaining constant heat at the point.
IS hours' use for I unit.
Supplied complete with resin -cored -solder,
flex and lamp adaptor, 8/6.

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 Replacement Valves for Any British non -ring. American or Continental type at an appreciably lower price.
Cl END for Lists of These, and also electrolytic condensers,

Solon resin -cored solder, 6d. per reel.

ti'

/t.sá'Asierwít-

!J

Iine cords, resistances, etc.
CHAS. F. WARD, 46, Farringdon St., 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
St., Manchester.
[0607
MlY.ETROPOLITAN RADIO SERVICE. -Special offer,
American valves, in makers' cartons, 3/- each,
Octais, 3/6 each; American valves, first grade, in all
types; trade aupplfed.-1021, Finchley Rd., N.W.11.
Speedwell 3000.
[0436
-

-

COMPONENTS

W. T. Henley's Telegraph Works Co. Ltd.
(Dept. 1/E), Holborn Viaduct, London, E.C.I.

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

PREMIER SUPPLY
PLEASE

STORES.

See Our Displayed Advertisement on page 5.

[0488
RYALLS RADIO, 280, High Holborn, London; W.C.1,
offer new goods, post free.
ELLIPTICAL Speakers, Celestion, suitable Ebro replacements, 750 and 1,250 ohms, less transformers, speech.
25 ohms, new, handle 8 watts, carry up to 120 ma.; 5/6
each.
AMPLIFIERS, A.C. 200-250v. output 16 watts A.C.
from pair 6L6 push pull, 3 stage, ample volume for
driving extra speakers available: Complete with valves,
and pair of elliptical speakers, wired up ready for use;
72/6, carriage paid.
SPEAKERS, pairs, brand new, elliptical cone speakers,
made by first class firm, quality of reproduction outstanding, push-pull pentode transformer, fields 325 ohm
for smoothing choke, 8,600 as bleeder, circuit available,
handle 10-16w.; 14/- pair.
TTEAV.Y Duty Mains H.F. Chokes, Goltone. 75w. high
inductance type, 1/6; 180w. low inductance type,
1/MAINS Transformers, drop through chassis type, top
cover with mains adjustment, input 200-250v., outputs 350-350, SO m.a. 4v. 2r/2a: 4v. 4-5 amp., heavy jobs,
8/9 each.
MAGNAVOX lin. Cor .e Speakers (8in. overall),

fn rne

,¡(,/

-

ribbed

pattern

ideal

replacement

speakers,

previously advertised still

available; write for free list. -Vauxhall Utilities,
163a, Strand, W.C.2.
[8727
-TUNED Quality Receiver, transformer, 40/-;
-

=

PREchokes
1

20 hy., 12/6; 10 hy., 17/6.-W. A, Davis,
[8806
A.M.I.W.T., 6, Oxford St., Newcastle
C OUTHERN RADIO,, 46, Lisle St., London, W C. Gere
t
cord 6653.-Stocks of receivers and replacement
components, as previously advertised.
[8548
-

oLIVERS Offer Aluminium Chassis, 16in.x1Oin. X 3 in.,
18 S.W.G., 6/6; any size to order, quotations free.
-Olivers, 676, Christchurch Rd., Boscombe, Hants. [8801
CIOULPIIONE RADIO for Best Bargains Car Radios.
J receivers, loud speakers, accessories, American and
British non-ring valves, electrical goods; car radios, single
wave, £4o4; remote control, £7/7; dual wave push button, £5/15/6; American valves, all types, 3/- each; Octal,
3/6, including 6L6G; 11/2d. stamp, for catalogues.-Coulphone Radio, Ormskirk, Lancs.
[8799

GRAMOPHONE NEEDLES

Price 8s. Gd. *net.

Lye.

(Dept. G)

Canterbury Road, High Road, Kilburn, N.W.6

l LW

LNARE mmER
U EARNIN
THAN
LEST
if so, you

PER WEEK?.

cannot afford to carry on without reading our
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 HomeStudy Courses in all branches of Civil, Mechanical,
Electrical, Motor, Aero, Wireless, Talkie " Engineering;
Building, Govt. Employment, etc., and gives details of
268-page Handbook.

8.81., A.M.I.C.E., A.M I.E.E, A.M.LMech.E., A.M.I.A.E.,
A.M.I.W.T.,
A.M.I.R.E.,
G.P.O.,
MATRIC., and all Exams. We Guarantee

268
1'

-

"Radio Laboratory Handbook."

epee

2,000

ohms pentode transformers; 7/-, new.
SATOR i/meg. Pots with Switch, 1/3 each, 7/9 dozen;
broad base tone control type, .less
10,000. ohm
switch, 1/3 each, 6/9 dozen.
AMPLIFIERS for A.C. 200-250v. Input, 3 -stage single
6L6 output, with pair energised elliptical speakers,
and Ferranti output transformer, output 12 watts;
47/6, all wired complete with valves arid speakers. [8809
L. -All goods as

GENUINE

Morethan 2,000 playingsfrom 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
"SOUNDREPRODUCTION" from

-

V

NY"'

HEATING

38. Drumtrocher St., Kilsyth.
[8794
A LL Types of Rotary Converters, electric. motors, .bat-

ITAUXHAI

4A

Why Solon fiectric
Soldering is easier

NEWTON Battery Charging Plant, 200-250 volt, i/s to
1\
6 amps., 4 Circuits; price £10, or offer. -Caldwell,

11

`

-

DYNAMOS, MOTORS, ETC.
Ony

251-.
A.R.Y. ACCUMULATORS at: 6d. per cell, 3. amp. standby. for HT in 24
volt 3 A.H. crates. Solo units. Soit parallel 12 volt charging. Only
65. per 2-volt cell, Any value up to 400 volts. Groat bargain at 3d.
per volt.
LARGE IMMERSIOil HEATERS.' for .tank or bath, 1,000 watts. With
flex. cord, 25/-.
MODEL D. BUZZERS for Morse Practice -1/
Buzzers for Signals 1/-.,
Buzzers to replace Bells, 1/-. Buzzers for circuit testing, 1/-. All British
make, 1/
Bell Bobbins, small twin, 2 -pole 8d.
MORSE PRACTICE SETS, No. 3, with key buzzer andlamp for sound and
visual, tine plug, etc., 7/-. Sound Type, lA type key and buzzer,
Visual Type 2A, key and lamp, 2/-.
ALARM BELLS. Small 'and large. Battery or mains DC or AC loin.
gong. Domestic Bells and Fire Bells, cheap. Please state wants. Single
Bell Wire, 11- per 100 yds.
RESISTANCE WIRE AND SLIDER KIT. Bargain;,
45 gauge Eureka, enamelled, 108 ohms, per yd. 1 lb, approx. 300,000

Over 1,000 other Bargains ils our enlarged Illustrated 1939 List

AUGUST 17TH, 1939.

Post free 9s.

,1
jQ.

be

-"NO PASS-NO FEE."

Whether you be
un old hand or a budding apprentice get this
Look to -day. FREE and POST - FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY,

367, Shakespeare House, 17/19,
Plena London, W,1.

Stratford

Wireless

AUGUST 17TH, 1939.

REPAIRS AND SERVICE

COMPONENTS -SECOND-HAND
CLEARANCE, SURPLUS, ETC.

" SERVICE,
SERVICE with a Smile."

SOUND SALES

R.
RADIO CLEARANCE, Ltd.

63'

Valves, spares, linecords rewinds, repairers
of all types of American and `British receivers:22, Howland St., W.1. Museum 5675. [0434
OUD-SPEAKER
D -SPEAKER
Repairs, British, American any
24-hours' service; moderate prices. -Sinclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0590
Repairs,- Any -Transformers, choke,
GUARANTEED
motor armature, converter, dynamo, etc., keenest
prices, immediate quotation, prompt, dependable service.

Li

ER.I.,' Ltd.,

INEVITABLY THE DESIGNERS' CHOICE

High Holborn, W.C.1. 'Phone: IIoiborn 4631.

'LI'ILAMENT Transformers. -In -put. 200-250 volt, out -put
-LL''..:. 4 volt, 4 amps., 4 volt O amps., 4/11 each.
Transformers. American windings. In -put 200Idl
MAINS
250 volt. tapped. Out -put 350-0-350. 100 m.a. 5
volt 2 amp. 6.3 volt 5 amp.; 7/11 each.
Mains Transformers. -American windings. 350-0G.E.C.
350 volt. 65 nr.a. 5 volt. 2 amp. 6.3 volt. 2.5
amps.; suitable for replacements in G.E.C. models; 5/6
each.
AUTO Transformers.-100-230 volt; 5/11.

ELECTROLYTIC Condensers.

8x4x4x4x4
1LPLESSEY
each

Advertisements 7

World

mid. 570 volt working; 2/-

24 mid. Can type electrolytics, 450 volt
10d. each.
8 mld. Can type Wet Electrolytics, 450 volt
T.C.C.
working; 1/3 each.
Electrolytic Condensers, 8x8 mid., 450 volt
PLESSEY
working; 1/- each.
POLAR N.S.F. Resistances. -1 gross parcels of r/Z and
% watt resistances, all good sizes, our selection;
476 each.
Button Units, with 6 press buttons ready for
PRESS
wiring into set, with circuit; 6/11 each.
BULG1lv.-20,ÒÓÖ ohms wire wound pots; 1/- each.

L

As in the

QUALITY AMPLIFIER

-See

below,
(LONDON TRANSFORMER PRODUCTS, Ltd),
L.T.P.
Willesden, N.W.10. Willesden 6486 (3 lines).
[6892

so in the

PRE-SET. QUALITY RECEIVER-

Transformer Service, Repairs, rewinds, or
MAINS
1111,
construction to specification of any type, competitive prices and prompt service. -Sturdy Electric Co.. Dip ton, Newcastle-on -Tyne.

Sound Sales Mains Transformer
Type Q.R./350 is exclusively

7

specified

PLESSEY
working;

STRANDED Push Back Wire; ld. yd., 12 yds., 101
yAXLEY Switches.-2 pole,

4 way, 3

Chassis Mounting
3d. each.

pin;

bank; 1/6 each.

Valve Holders. -4,

7

.

5,

76 Valves;

1/6

A

IAN. Wireless

... PRICE 6d.

-

SALE S

II

tothe
iI) ,I.(Contractors
G.P.O., etc.)

.

IfIARLBOROuGHRD.,
UPPER HOLLOWAY,
LONDON, N.19.

Stork. -Most

MIN
APP LICATIONS

SATURDAYS CLOSED

are Invited for Appointments as
Examiners, with electrical or radio experience, in the
Inspection
Lion Department, Engineer and Signals Stores, Royal
Dockyard,
ard, Woolwich, 8.81.18, for inspection during and
after manufacture of electrical or radio equipment.
LICANTS Should Have Experience in Testing and

each.
each:

6L 6--4!
6C6-41-

pADIOMART

each.
eac,h, etc.

SEND -for Complete Price List

of

Three Manufacturers' Type All -wave Coils,
SET13-2000 metres, including oscillator, aerial and H.F.,
with three -gang. straight condenser, 2/6 each; Wave change
switch for above, 2/ -each.
OTHERMEL Piero Crystal Speakers.-71/2in. cone;
-ü
11., list 551-, our price, 9/6 each.
-AXIAL Cable, finest quality, for television, lead in,
CO etc.; single 6d. per yd., double 9d. per yd.
TTEAVY Duty Speech Transformers, type O.T.4, prim 11.. ary 482 ohms, secondary 0.3, 20 henrys.
O.T.5, primary 487 ohms, secondary 0.7 ohms,
TYPE
20 henrys; 2/11 each.
ADIO Clearance, Ltd., 63, High Holborn, London,
1L W.C.1. Telephone: Holborn 4631.
orders over 5/- carriage free; under this amount,
ALLsufficient postage must be included with order.
[8785
ALL Enquiries Must Enclose 11d.. stamp.
of

-

D

RADIO DEVELOPMENT COMPANY Offer
MAINS
Immediate Carriage Paid Delivery, call mornings.
Telephone Tudor 4046. Stamp for List 229.
Tag Condensers, 0.0001 to 0.002 T.C.C., Ormond,
six different sizes in each parcel of twelve for

MICA
etc.,

1/-, thirty for 2/-.

LURID One-watt, colour coded unused resistors, any
1A size, 50 ohms to 5 megohms, your selection, 3d.,
2/6 dozen; two -watt, 6d.
Latest Potentiometers, long standard
CVENTRALAB
spindle, unused, all sizes, 5,000 ohms to 2 megohms,
2/-; with switch, 2/3.
Condensers, 400v. working, wire end's, best
TUBULAR
make, 0.0001-0.05 mid., 4d.; 0.1 mid., 4d.; '0.25, 0.5
-

-

mfd., 6d.
Unused Chassis Valve -holders, 5 -pin, 7 -pin, 3d.;
CLIX
American sizes, 64.; best sleeving, 11/2d. yard.
Unused N.S.F. 1/2, 1, 2 watt resistors, wire ends,
FIF,TY
marked and colour coded, 20 different useful sizes in
each parcel; 50 for 2/6.

MAINS RADIO DEVELOPMENT COMPANY,
Muswell Hill Rd., London, N.6. Tudor 4046.

Wanted

modern all -wave tuning unit-J.
WANTED,
VY
Banningham Rd., Aylsham, Norfolk.

SPECIAL OFFER III

While
Fully shrouded Transformers by America's largest manufacturer.
they last.
All 230 v. primary and fully impregnated.
15/T28708-375/375 v. 150 m/A , 6.3V5A. 2.5V5A. 5V3Á
-...... 12/6
T19610-350/350 v. 150 m/A., 2.5V6Á 2.5V2A. 5V3A.
........... 10/6
T7236-375/375 v.120 m/A., 6.3VCT. 4A. 5V3A.
...
8/6
T7326-350/350 v. 100 m/A., 6.3VCT. 3A. SV3A
......-...., 7/6
T7307-350/350 v. 80 m/A., 6.3VOT. 3A. 5V3Á
7/6
T7000-320/520 v. 80 m/A., 6.3V4A. 5V3Á.....
....... 7/6
16025-320/320 v. 80 m/A., 2.5V6A.
5/6
T464910-10V4Á Primary Tapped 110-250'y
29)6
T1113AB-1101280 v. 500 watt Auto Transformer ..

-

.

-

-

_...........

The following chokes are interleaved and impregnated.
T7007-200 m/A.,. 135 ohms, 20-8 Hy., cadmium shrouded........... 12/6
T7007A-150 m/A, 230 ohms., 30-12 Hy., cadmium shrouded ..... 12/6
..,
4/11
100 m/A., 20 Hy. ,500 ohms, unsluouded
60 m/A., 15 Hy., 250 ohms
HEAVY DUTY TRANSFORMER for models, bells, ate., 6v. cba., 2/3.
4 rat, 1,500 v. test 100 v. wkg. oil'tilled condensers, 2/-.
DUTY Mains Transformer, worth 45/.. 350.350. 150 m/A.
HEAVY
4 v. 2.5 a. CT, 4 v. 6 n., CT, 12/6; 300-300 v., 80 m/A 4 v. 3 a,.
CT, 4 v. 2 a., CT, 6/6. 'Moving Coil Speaker Transformers power, pentode
or push pull 1/11. WB Heavy duty ditto 2/11.
CONDENSERS with Airplane Dial, 8 and 80.1. Cost 35/-. Few
GANG
only. 4/11. Utility, 7/6, Microdials, 3/9.
W.B. Sin. PERMANENT MAGNET SPEAKERS AT ONE-THIRD COST
Extension Type (no Transformer), 8/11. Standard Type (with Transformer)
10/6. Energised 8", 1,200 ohms with Transformer,. 0/11.
Resin -cored Solder, 6ft.,
Wire, 6 yds., 6d., heavy 941.
PUSHBACK
twin 91 yd.
Assorted Solder
6d. ; Sereoned Flex, single, 6d yd.
Tags 64. packet. 1Iumdimmers- 6d. e::eh Cent:a lah pots, ah sizes, 1/6;
-wife' ed, 2/- ; tabula: fuses, 2d. M Ihammeter 25 ma., upwards 5/9.
Reliable replacements for all types, British and American,
VALVES:
showing saving of over 50 per cent.
OUT. NEW 66-PAGE MANUAL, sacked fall 05 valuable information.
receivers, transmitters, etc., 75d. post free.
Communication
HE. NEW RAYMART CATALOGUE shows dozens of NOW Short-wave
Components and is yours for 116. post free. TRADE ENQUIRIES solicited
pr all types of oonununie,safosi equipment, transmitters, receivers. etc.
ww

AT

DdOfil
(Birmingham)

GSNi

44,

ne:

Ltd.

HOLLOWAY HEAD,

Hawes, 18,
[8805

of

Wireless Apparatus and Components,

A

Inspector, Engineer: and Signals Stores, Royal
Woolwich, S.E.18.
[8807

Chief
THE
D ockyard,

AIRCRAFT Radio Operators

-

Required..

Full Time. Salary £4/10 to. £5, per week,_plus
ls. to 2s. per hour flying pay, according to
experience.
ence.
Part. Time. For evening and night flying, rate
Place of Employment:
13/6 per flying hour.
Portsmouth.
ET TERS of Application Should be Addressed to The
Staff Manager, P.S. and I.O.W.A., Ltd.,. The Airport,
S
Portsm outlr, and should give full particulars of experi[8797
ence a nd copies of references.
TECHNICIAN for Component Test Bench and Assist
R esearch Department:-Box 654, "c/o The Wireless
[8813
World
WIRELESS Engineer, experienced construction, in-

(A)

(B)

L

stallation, radiotelephony, transmitters and marine
-Box 644, c/o The Wireless World.

direction
on finders.

[8810
DRA UGHTSMAN Required (S.W.18 District), cons-er sa nt with component design for radio transmitter
and receiver development work, previous experience essen.
tial.-W rite, giving age and salary required, to Box 750,
[8796
Th Wireless World.
c/o The
TEG HNICAL Radio Representative, experienced, to
contact manufacturers and services, required by
acturers of specialised. components- under new
manufacturers
patents; state experience and salary required; this appointment offers unusual opportunities.-Box 751, -c/o The
[8795
Whsleas World.
ORATORY Assistant (Adult Male) Required by the
AW ar Department for the Wireless Department at the
Royal Military College, Sandhurst; candidates must have
had a hood general. education,. possess a good working
ge of the principles of electricity and wireless, and
knowledge
-be pre pared to assist in practical instruction.
PAY (Weekly) : 50/-, rising by 2/6 annually to 63/6;
pó st is not pensionable; preference given to ex -Service
candidates, other things being equal.
LY by Letter,- às early as possible, to the ComAPPmandant. Royal Military, College, Sandhurst, Camberley, Surrey, stating age and giving full particulars of
[8808
qualifications and experience.
.

-

MIDlandTelepho3254

B1Ft IV! INGHAIV

L

4-6,

[8778
'TTTIRELESS WORLD Oscillator Battery, 35/-; Radiolab
YYVV, oscillator battery, 351-; Tungar 60-cell charger, 50/-;
Ferranti portable meters, 0-7.5-15-30 milliamps, 0-7.5-150
V and 30 milliamps, 22/6 each; Velex ribbon microphone,
15/-; Beatty washing machine, A.C. 200-220 V, £5/10
ror offer. -H. S.' Radio, 38, Coleman Fields, Islington, N.1.
[8793
11111..

APP hanufacture

thorough
knowledge of R.F. circuits, be able to read
then
drawings,
gs, circuit diagrams and specifications, and tö' calibrateprecision instruments; experience in cathode-ray
apparatus
tus ìs desirable.
WAGES 'From 84'/- to 96/- per Week for Engineering
Mechanics and 65/- to 92/6 per week for. Others,
accord ing to technical qualifications and classes of work.
rrEIE Posts are unpensionable; preference will be given
1 to ex -Service candidates, other things being equal.
FORM of Application Can be Obtained From:a

THE SHORT-WAVE SPECIALISTS

Raytheon, Valves.

Instructors Required.

Exist for Civilian Wireless. Instructors
at .the. Electrical and Wireless School, Royal Air
Force, Cranwell, Lincs. The commencing rate. of pay is
£4 a week inclusive. which may be increased to £4 5s.
a week after a short period of satisfactory service... Candidates must be capable of -lecturing and must have a
sound knowledge of electrical principles and their application: to radio and low-power electrical, engineering.
Applications should be addressed to the. Commanding
Officer,. Electrical and. Wireless School, Cranwell, Lines,
giving full particulars as to previous experience, age, etc.
Candidates will be required to 'appear before' a Selection
Board at the School, for interview and test. The test will
include the. giving of a lecture on any subject which may
be chosen by the candidate, involving- the principles of
Lecturing sequence and style are most
modern radio.
important.
[0571
ISTRY Of Supply.

the Expi?Pt

II'

IR MINISTRY.

CIVILCIVILIAN

LIMITED. Tel.:Archway 166112/3
Hours of Business -Monday to Friday, 8.30 a:m. to 6 p -m.

each.

FULL Range of Räytheon Valves in
competitive prices. For example

80-2/9

Speci{ied by

SOUNDk

Type Valve. Holders, Chassis mounting;

each,..

RAYTHEON

[0394

SITUATIONS VACANT

£3

PRICE

and technical manual

OCTAL'Chassis Mounting Valve Holders. -4d: each.
Pin2d. English

type component
of super finish with cast aluminium shrouds, and represents the
last word in Mains Transformer
is a laboratory

May we send YOU our latest catalogue

AXLEY Switches.-2 pole, 5 way, 4 bank; 2/. each.

Amu6 and

The Q.R./350 TRANSFORMER

design

(0516'

RADIO
SERVICE. -Guaranteed
METROPOLITAN
111.
repairs to American and British receivers American
valves, service parts and rewinds, trade supplied.-1021.
Finchley Rd., N.W.1. Speedwell 3000.
[0435
EPAIRS to Moving Coil Speakers a Speciality; cones
11, 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 1321.

THE

INSTITUTE

üf

(Founded in

WIRELESS

192.5.

TECHNOLOGY

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,
'Phone : Holborn 4879
Southampton Row, London, W.C.I.

Wireless Direction Finding," Third Edition.

Price 253. net.

.,

Post free

255..

9d.

8

Wireless
World

Advertisements

Second EditionCompletely Revised

SITUATIONS VACANT;

ADIO
DATA

Rand,

MISCELLANEOUS

By

R. T. BEATTY, M.A., B.E., D.Sc.
Offices

of

"THE WIRELESS WORLD"
RADIO

DATA CHARTS provide designers of wireless apparatus with a ready,
convenient means of solving all the more
familiar problems connected with the design

apparatus without having

complicated

formulæ

and

In order to keep abreast of the great
advances in wireless communication since
the first edition of " Radio Data Charts "
appeared, 'obsolete abacs have been omitted
from this second edition and important fresh
material added.
By the use of " Radio Data Charts,"
such abstruse problems as the design of
tuning coils are solved almost as easily as
the simple applications of Ohm's Law.
(37

Casco,
36,
10633

CHEAP Printing. -1,000 billheads, 3/6;
lJ

providing most of the essential
Data required in Receiver Design

recourse to
mathematics.

Packard,

Henry St., Blackpool.

SERIES OF ABACS

of modern radio

Shavemaster,

REMINGTON,
Rabaldo.-Trade enquiries to Leonard Heys,

A

the

TECHNICAL Assistant Required to Prepare Specification and Operating Instruction' of Electric Instruments, applicants must have had experience in similar
capacity; write, enclosing samples of work, stating. age,
experience and salary required. Marconi-Ekco -Instruments, Ltd., Southend-on-Sea.
-[8816
Exist for Civilian Wireless Instructors at
VACANCIES
the Electrical and Wireless School, Royal Air Force,
Yatesbury, Wilts. The commencing rate of pay is £4
a week inclusive, which may be increased to £4 5s. a
week after a short period of satisfactory service. Candidates must be capable of lecturing -and must have a sound
knowledge of electrical principles and their application
to Radio and low -power electrical engineering. Applica
tions should be addressed to the ;Commanding Officer,
No. 2 Electrical and Wireless School, Yatesbury, Wilts,
giving full particulars as to previous experience, age,
etc.
Candidates will be required to appear before a
Selection Board at the School for interview and test. The
test will include the giving of a lecture on any subject
which may be chosen by the candidate involving the
principles of modern radio. Lecturing sequence and style
are most important.
[0616

ELECTRIC DRY SHAVERS

CHA

Published from

AUGUST 17TH, 1939.

CHARTS and 46 Diagrams)

sample free.[8180
Creteway Press, 18, Buxted, Sussex.
Radio Dealer Who is Not a Regular Reader
EVERY
of " The Wireless and Electrical Trader " should
send his trade card at once for a specimen copy and full
details of the " Trader " 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.
Trade only. 15/- per annum,
post free.-Published at Dorset House, Stamford St., London, S.E.1.
, [0615
Guide to Success" Shows How to
" ENGINEER'S
Qualify in Television Radio Engineering and Servicing, sound, recording, wireless communicating, etc., 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 choice of engineering courses-over 200
-and alone gives the regulations for qualifications such as
A.M.1.R.E., A.M:I.T.E., A.M.I.W.T., C. and
G., etc. Training until successful guaranteed.-The Technological Institute of Great Britain, 82, Temple Bar House,
London, E.C.4. (Founded 1917. 20,000 successes.) [8782
-

PATENT AND TRADE MARK
AGENTS
and Co. (H. T. P. Gee,
GEE
Chancery Lane, London,
Handbook free.

Mem. R.S.G.B., etc.), 51-52,

W.C.2.
-

Holborn 4547-8.

TUITION

[8804

training Marine, boadcast and
WFIRELESS:-Complete
-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
Wireless and Electrical Trader" is an essential
" THEpart 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 subscription to the trade only, 15/- per annum, post free.-Send
your trade card for specimen copy to Dorset House, Stamford St., London, S.E:1.
[0614

BOOKS, INSTRUCTION, ETC.
Valve

Data:The

200-page Raytheon Data

AMERICAN
Book gives full characteristics, applications, all types
American valves; invaluable to servicemen; post free anywhere; 2/3.-Leonard Heys, 36, Henry St., Blackpool.

Price 4/6 net
By Post 4/10

[0594
Wireless and Radio Engineering Books Available
new financial terms as low as 2/6 monthly.
-Write a card or call personally foc details and lists [rem
the Radio Department, Phoenix Showrooms, 66, Chandos
Place, Strand.
[8623

ALLthrough

From all leading Booksellers or direct
from the Publishers

ILIFFE

& SONS LTD.
Dorset' House,
Stamford St., London, S.E.=
W. W.93

FOUNDATIONS of Wireless." By A. L. M. Sowerby,
FOUNDATIONS
Second edition. An elementary textbook
on receivers. Deals fully with the construction of wireless sets, valves, and the process of detection. Price.4/6
net:. By post 4/11, from Iliffe and Sons Ltd., Dorset
House, Stamford street, London, S.E,1.
RADIO Data Charts." By R. T. Beatty, M.A., B.E.,
''
D.Sr,. Second edition. A- series si Abacs providing most of the essential data required in receiver design
and enabling problems to be solved without having re,
course to complicated mathematical formulæ. Price 4/6
net. By post 4J10, from Iliffe and Sons Ltd., Dorset
House, Stamford Street, London, S.E.1,

Printed in England for the Publishers, ILIFFE AND SONS LTD., Dorset. House, Stamford Street,
" The Wireless World " can be obtained abroad from the following : FRANCE W. H. Smith
Messagevies Dawson, 4, Rue de Faubourg Poissoniere, Paris. BELGIUM: W. H. Smith &
Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth
Auckland, Christchurch and Dunedin. INDIA : A. H. Wheeler & Co., Bombay, Allahabad
News Co., Montreal; Gordon & Gotch, Ltd., Toronto. SOUTH AFRICA: Central News

MANUFACTURERS' SERVICE

L

Whatever you want
we can make

and give speedy delivery

Metal

Chassis. Cabinets and Sheet Work.
Turned and Pressed Small Parts. Transformers
and Chokes of all types. R.F. Coils (singly or
in sets).
Accurate Testing Gear. Quartz.
Crystals, Radio Chassis, Tuning Packs,

Amplifiers, Microphones. Cellulose and Chrystalline spraying. Spot and Oxy-welding,
etc., etc.
Quantity Enquiries Invited.
-

JV17ÌV

mil

'I.LVInc

a11,1.VJIYII

-

"

ERSICINE ROAD,LONÚON,N,W.3.PRlmróse5435'

INDEX TO ADVERTISEMENTS
Armstrong Manufacturing Co. Automatic Coil Winder Co., Ltd.
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..................PA
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1

Belling & Lee, Ltd.
Birmingham Radiomart G5N1
7
6
British Institute of Engineering Technology .y
Back Cover
British McMurdo Silver Company, Ltd.
British Role, Ltd.
5
British Thomson -Houston Co., Ltd., The .
3
Dixon, Leslie

5

-
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Galpins Electrical Stores
Goodmans Industries, Ltd.
Henley's, W. T., Telegraph Works Co.,' Ltd.
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London Radio Supp'.g Co.
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Pamphonic Reproducers, Ltd.
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Peto -Scott. Ltd.
Premier Supply Stores
5
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Salford Electrical Instruments, Ltd. .. Inside Front' Cover
6
Savage, W. Bryan, Ltd.
7
Sound Sales, Ltd.
3
Summers, John, & Sons
2
Voigt Patents, Ltd.
-

[0001

Training.=P.M.G. exams. and I.E.E. Diploma;
RADIO
prospectus free.-Technical College, Hull.
[0611
Radio -Television Instruction, separate
PRACTICAL
courses, servicing, theory, mathematics, beginners;
fees moderate; booklet free.-I.P.E., 3, -Shirley Rd., London, W.4.

lurk
-

RADIO
LABORATORY
HANDBOOK
By M. G. SCROGGIE, B.Sc., A.M.LE.E.
Issued in conjunction with

"The Wireless World"

"Radio Laboratory Handbook gives
the serious wireless worker complete
information from first-hand experience
about laboratory equipment, the instruments which are necessary and the
correct methods of operating them.
The fundamental principles are fully
discussed, as well as the sources of
power and signals, instruments and
measurements.
Ultra 2 high -frequency
work, the working out of results, and
reference data are also dealt with.
There is a collection of the most useful
symbols, abbreviations, formulæ, laws,
curves, tables and other data.

A complete index, numbered sections
and cross references enable the reader
is required without loss of

to find what
time.

384 pp.

PRICE

8/6

211

NET

illustrations

By Póst

9/ -

From. Bookstalls andBooksellers or direct from thePublishers

ILIFFE & SONS LTD.,
DORSET HOUSE ISTAMFORD ST., LONDON, S.EI

London, S.E.1, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.i,
& Son. 248, Rue Rivoli, Paris; Hachette et Cie, Rue :Réaumur, Paris, and branches;
Son, 74-75, Boulevard Adolphe 'Max, Brussels. AUSTRALIA: Gordon & Gotch, Ltd.,
(W.A.), and Launceston (Tasmania). NEW ZEALAND Gordon & Gotch, Ltd., Wellington,
and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
Agency, Ltd.; Wm. Dawson & Sons (S.A.), Ltd., Cape Town. UNITED STATES: The
International News Co., New York.
:

:
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Silence is Copper
NEf2E S A PEn] ivY
YOu: MK MAN -
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!

ALL %3P.RKEI.-JRGANS

WERE As QUIT AS
'YOU cz.S

There is no doubt whatsoever that " Pop " of the DAILY SKETCH is consistently the funniest and most entertaining cartoon character in daily
journalism. Have a laugh every morning.

Read him in the

All the News and Pictures Fit

ta-

Print.

Mention of "The Wireless World/' when writing to advertisers, will ensure prompt attention.

Wireless
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Advertisements

For discriminating
World Listeners .. .

AUGUST 17TH, 1939.

ELECTRICAL
REVIEW

The

The Complete Technical Journal
Practical articles on all aspects of electricity
supply and u`l:'lisation-industrial, commercial
and domestic. Latest news of the electrical
industry and developments. Advertisement
pages

form

a

comprehensive buyers' guide.

Contents of August 18th issue
ELECTRIC MOTOR PERFORMANCE
The second article in a series dealing with
current practice in electric motor design

and applications.
NEW HIGH -VOLTAGE FUSES
Descriptive details and results of tests.
MAKING DOMESTIC APPLIANCES
Production methods at a new Leatherhead

The Georgic

factory.
ELECTRICITY AT NEWPORT
How the progressive policy of the local supply
undertaking has enabled the use of electricity
to be extended despite fia slump in industrial
consumption.

Auto
Radiogram

RADIO is a generic term: McMurdo Silver is the specific
for the very best that radio has to offer.
Consider its appearance. Rich woods fashioned with a
craftsman's patient skill to domicile utility in an abode of beauty.
Consider its performance. If you desire to have the wide world
at your finger tips, if you like to keep abreast of the world's
news and views, if you MUST have a standard of reproduction
that can only be described as reality itself, then McMurdo Silver
is your instrument.
Incidentally, it is the ONLY instrument
through which distant American and other stations can be enjoyed with that full evenness and clarity which marks the
dividing line between entertainment and annoyance.
We invite you to a demonstration so that you may HEAR for
yourself how voices can come half across the world and still retain
every inflection, every personal idiosyncrasy; and how music
comes to you without one jot of addition or subtraction. It is
a fascinating experience.
We have also a very interesting
catalogue, describing the full range of cabinet instruments,

EVERY FRIDAY

6d.

Other
í1o12 United Kingdom

Canada
£2

1

6

f

1

ELECTRICAL REVIEW LTD.

Dorset House, Stamford Street, London,

THIRD Edition

which will gladly be sent on request.

FOR THE TECHNICALLY MINDED

A I5 -valve all -wave, superhet
Six wavebands covering from 5 m.
to 2,000 metres
Twelve watts
push-pull output into a McMurdo
" Giant " high-fidelity speaker
Very low noise mixing stage
Variable sensitivity
Separate
electron coupled triode oscillator
Inter -station noise suppression
New tri -band I.F. amplifier using
two stages
I.F. amplification
with six tuned circuits, giving three
ranges selectivity, 3 k/c., 9 k/c.,

S.E.I

of

k/c.

Triode first L.F. ampliPhase splitter
Dial calibrated in metres, megacycles and
station' names
High-speed multiple A.V.C. system
C.W. beat
oscillator
Bass and treble controls -over six feet of secondary
band spread dial Standard model
200/250 volts A.C., 5o cycles.
Export model too/250 volts A.C.,
401x00 cycles, sealed chassis, especially impregnated for tropics.
16

fier

148.

Other Countries

12 6.

per annum, post free.

GUIDE for the
rp DRIVER

.

RADIOLYMPIA STAND 107 NATIONAL HALL

is now available.
Explains in simple language, with clearly

designed diagrams and illustrations, precisely
what the beginner must be able to do in

Quality to the Nth Degree

order to pass
1'-

net

as

a

fully qualified driver.
By

post 1'2

From Booksellers and Bookstalls or direct from the Publishers

r

1

o

BRITISH
17,

MeMURDO

SILVER

COMPANY, LTD.

HERTFORD STREET, PARK LANE,

ILIFFE & SONS LTD.,
DORSET HOUSE, STAMFORD STREET,,..LONDON,

W.1

Telephone: Grosvenor 2776

Available from high-class piano and radio dealers throughout the British Isles.
Agencies in Australia, America, France and Switzerland

o

S.E.I

7
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CO1DENSERS

VEE11"

YOU

If you need condensers, if you don't need them;

if you want to

discuss them, or

we'll still

desire is to forget them
pleased

to

see

you

if your one
be

very

at Stand No. 28.

again

STAND 28
GRAND HALL
Mica Condensers

Electrolytic Condensers

Metallised Mica Condensers

Surge Proof Condensers

Drilitic Condensers

Ceramic CondensersPaper Condensers

Radio Interference Suppressors

D111111,1E1(
D

R

CONDENSER

LTD.,

DUCON

,44
WORKS,

VICTORIA ROAD,

NO RTA

ACTON,

LONDON, W.3.

Stand

30

You must visit Stand 30 and inspect the latest
range of Westinghouse Metal Rectifiers and
Westectors, but, if you are unable to visit
the Radio Show, make sure you send 3d.
stamps to Dept. WW., for a copy of the
The All Metal Way."
latest edition of

METAL
WESTINGHOUSE BRAKE & SIGNAL CO.
Mention of

RECTIFIERS
LTD.,

" The Wireless World," when writing

82,

York Way,

King's

Cross, London,

to advertisers, will ensure prompt attention.

N.I.
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ELECTRICAL MEASURING
INSTRUMENTS
THREE new instruments have been
added to the world - famous ' AVO'
new 40 -range Universal
range
new Test Bridge*
AvoMeter*
and a new Low Resistance Ohmmeter
(not illustrated). They embody all
those finer points of design and construction which have made ' AVO'
instruments the choice of all who
demand precision testing.

BRITISH MADE

-a -a

The Meters that Matter
I.

Model

7

UNIVERSAL AVOMETER

self-contained combination A.C./D.C. meter.
Direct readings of A.C./D.C. amperes and volts resistance
capacity
audio -frequency power output and
Iecibels. B.S. 1st grade accuracy.
16 Gns.
A 46 -range

;

;

;

Model

40

UNIVERSAL AVOMETER
6.

self-contained combination A.C./D.C. meter,
providing direct readings of A.C./D.C. amperes and volts ;
also resistance. B.S. 1st grade accuracy. (Supersedes
the 36-range Universal AvoMeter.)
14 Oils.
40 -range

3.

'AVO

VALVE TESTER

7.

8.

45/.

22

All

SERVICING

SIMPLIFIED "

to amateurs and service engineers alike. 150 pages,
numerous diagrams and graphs. Price 2/6. Poet Free 2115

particularly interested.

WINDER

INSTRUMENTS
' AVO' Low Resistance
42¡.
OHMMETER
27/.
The AVODAPTOR
3 -pin AV000UPLElt 12/5

This valuable text book gives practical information or.
the whole routine of testing present-day receivers. It
deals fully with every prevalent source of trouble and
clearly describe: every test. An authoritative work
of reference, it is acknowledged to be of great assistance

Write for comprehensive folder describing all
A VO' instruments, and/or full technical details
of any individual instrument in which you are

COIL

Gns.

'

£3.10.0
Av.' i.fet,otec,,.s :vaílobL et: D;ferred Tarins.

" RADIO

simple, self-contained 50 -cycle measuring bridge of great
accuracy. Sixranges cover direct measurement of all normal
sizes of condensers and resistances. Includes power factor
and leakage tests. Can also be used as a sensitive valve
voltmeter, and for inductance measurement.
8 Gns.

AUTOMATIC

Range D.C.

AVOMETER,
High Resistance
AVOMINOR

TEST BRIDGE

Sale. Pr.Trietore and. Maauyactnrer.

D.C. AVOMINOR

OTHER `-AVO

A

THE

ALL -WAVE ' AV O ' OSCILLATCÉ

high-grade 13 -range D.C. meter providing direct readings of voltage, current and resistance. ln case, with
leads, and interchangeable test prods and crocodile clips,

current and resistance. With leads, and interchangeable
test prods and crocodile clips.
£5.10.0

AVO'

CAPACITY METER

A

UNIVERSAL AVOMINOR

5.

'

Covers CONTINUOUS fundamental frequency band from
95 Kc. to 40 Mc. extended to 80 Mc. by harmonic calibration. Accuracy to within 1 per cent. External modulation,
internal modulation or 11.1". signal at will. Battery Model
(inel.batterice), 9 Gns,
A.U. Mains Model, IO Gns,

A 22 -range A.C./D.C. moving -coil precision meter providing direct reading of A.U. voltage ; D.C. voltage ;

*

AV O

Provides VISUAL indication of capacity. direct in micromicrofara.ds. Also indicates condenser losses. Employs
resonance method at radio frequency. Six ranges, from
O to 0'1 mfds., selected by rotary switch_
£23

Indicates mutual conductance direct in mA/v. ONE
panel for all standard English, Continental and American
valves. Any electrode combination can be set up for any
valve base in the tester. Tests include-Cathode/Heater
insulation ; diode and rectifier emission ; filament continuity and electrode " shorts."
Complete with Universal Panel ...
12 Gns.
Universal valve panel alone
3 Gns.
4.

'

-

&

ELECTRICAL

EQUIPMENT

Winder House, Douglas Street, London, S.W.I.

Mention of "The Wireless World," when writing to advertisers, will ensure prompt. attention.
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RECORD CHANGERS
RADIÓ -GRAM UNITS

GARRA

MOTORS-SPRING & ELECTRIC

Convincing proof of their popularity is the world-wide demand
for " GARRARD " equipment. Specialists in the design and
manufacture of Record Changers ... Radio-Gram. Units ...
Motors and Pick-ups ... which have stood the test of time.

REMARKABLE NEW MODELS
MIXED RECORD CHANGERS. An outstanding design,
robust and reliable. Automatically selecting and playing 10in. and
I2in. records in any combination.
R.C. 50-AC Model for 100/130-200/250 volts
50/60 cycles

R.C.

51-AC/DC Model for 100/130-200/250

£9 .

volts DC and AC 25/60 cycles

5

. O

POPULAR RECORD CHANGERS. A triumph of
The product of ceaseless research and
simplicity and ingenuity.
A popular priced model, yet maintaining that high
experiment.
"GARRARD" standard-soundness of design and construction.
R.C. 10-AC Model for 100/130-200/250 volts
50/60 cycles
R.C.

I,1-AC/DC Model for 100/130-200/250

£7 . 5. 0

volts DC and AC 25/60 cycles

MODEL R.Ç. 50

STAND No. 5 6-RADIOLY

PIIA

" GARRARD " craftsman'ship and precision engineering are reflected in
every " GARRARD '.' Record Changer, Radio -Gram. Unit and Motor.

GARRARD

THE

ENGINEERING &

MANUFACTURING Co. Ltd.
WILTS

SWINDON

ENGLAND

Do you want quality
or just noise?
Distorted output
sold at
an

to most P.A. Equipment
and distorted output is

abomination.

If you want P.A. Equipment, get the best. It costs a
few pounds more than inferior equipment, but is
cheapest in the long run. It gives complete satisfaction and pays bigger dividends.

Use

B.S.R.

is common

"attractive " prices,

are

Public Address Equipment
High Fidelity as applied to sound reproduction means
reproduction comparable with the original performance. It
.

not easy to obtain, but is guaranteed in all B.S.R.
Equipment.
If you buy on price, don't expect high fidelity reproduction. If you want performance, use B.S.R. Equipment
and be certain of it.
is

*

Borough and County Constabularies throughout
the country use B.S.R. Police Patrol Car Loud
Speaking Equipment.

Use

-

H

ETE RODYN E

OSCILLATORS

by

used

As

leading

trical

elec-

Varley designers and technicians will
be

available

problems.

to

discuss

technical

Included in the full range

and

fanuio

aturingcom-

of

products

shown

will

be

panies.

VARLEY DRY ACCUMULATOR.
B.S.R.

Equipment

is

Guaranteed.

BIRMINGHAM SOUND REPRODUCERS LTD.
CLAREMONT WORKS, OLD HILL, STAFFS.

'Grams: Electronic, Old Hill.

'Phone: Cradley Heath 6212-3.

STAND 108

Hoidens.
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RGD present them
COMPLETE R.G.D. RANGE
IN BRIEF
Model 166. Six-valve table model, with permeability press -button tuning, operating on three wavebands. loin. energised moving coil speaker-. unit
gives level response from 70 to 7,000 cycles. Undis16 gns.
torted output, 5 watts
18} gns.
Universal model
Model 196. Six -valve console with same specification as Model 166. A really delightful piece of
furniture. The double-hinged lid opens like a cocktail
cabinet to reveal all controls on a hand -high sloping
191 gns.
panel
22 gus.
Universal model
Model 296. Six -valve radiogramophone operating
Permeability push-button
on three wavebands.
tuning on six stations. loin. energised moving coil.
speaker unit gives level response from 6o to 7,000
cycles. Undistorted output, 5 watts. Non -automatic
29 gns,
gramophone unit
33 gns.
Universal model

3

1994ø programmeI

VERY year R.G.D. "makes news" with the most magnificent
instrument in all Radiolympia. We believe we shall do it again this
year. The R.G.D. auto radiogramophone at ito guineas and the R.G.D.
combined television receiver and auto-radiogramophone at 13o guineas
are finer than anything we have ever built before. But this year wz
believe we shall hit the headlines in yet another way. Model 166the wonderful new R.G.D. table receiver at 16 guineas-has already
sold as fast as we can make it. In its class it is outstanding. Don't
miss it when you visit us at Radiolympia.

r1

i,ADIOLYMPIA, STAND

Six -valve auto-radiogrampohone-tte
same in every respect as Model 296 except that it has
35 gns.
an automatic record -changer
39 gns.
Universal model
Model 3611. Eleven -valve console receiver operating on four wavebands. Motor -driven push-button
control on eight stations. Automatic motor -driven
wave changing. Motor-cruising. Speaker response,
6o to 7,500 cycles. Undistorted output, 6 watts.
Cabinet with roll - type cover concealing
36 gns.
controls

Model 356.

Table

Model

29

166.

count this instrumenr
among our finest achievements.
With its loin. loudspeaker and
ccoustically-correct cabinet it
approaches very near to the
tonal perfection of the larger
R.G.D. instruments. 16 gns.
We

Model 5311. Eleven -valve auto-radiogramophone
with radio specification as Model 3611. Automatic
record -changer plays eight loin. or 12111. records
mixed. Piezo crystal pick-up. Walnut cabinet with
53 gns.
ebonised sound louvres
Model 5511. Eleven -valve console operating on
four wavebands. Motor -driven push-button control
Automatic motor -driven wave
on eight stations.
Speaker response,
Motor- cruising.
changing.
5o to 8,500 cycles. Undistorted output, 12 watts.
Cabinet with roll -type cover concealing controls.
55 gns.
60 gns.
With remote control
Model 7511. Eleven -valve auto-radiogramophone
with same radio specification as Model 5511. Automatic record -changer plays eight soin. or Irin.
75 gas.
records mixed. Piero crystal pick-up
80 gns.
With :emote control
Model 1015.
t4 -valve, 20 -stage auto-radiogramophone operating on six wavebands-including television sound and 19-20 metres bandspread. Motor driven push-button tuning and remote control on
Automatic motor - driven wave
eight stations.
changing. Auto -changer plays eight loin. or Irin.
crystal pick-up. Electric
Piero
mixed.
records
clock. Loudspeaker response, 4o to 8,5oo cycles.
110 gn
18
watts
output,
Undistorted

TELEVISION.
on inclined panel

This is console Model 391
with 7tin. by 6in. picture
45 gns.

TELEVISION
Model 391. 22-valve vision and sound receiver. gin.
cathode ray tube gives directly -viewed picture, 71ín.

Magnetic focusing and scanning. Separate
mains switches for sound and vision. Console
cabinet with four controls only on front panel. 45 gns.
Also available with rein. tube giving picture join.
52 gns.
by Sin.
Model 391 R.G. 28 -valve combined television
receiver and auto-radiogramophone. 9in. cathode
ray tube with magnetic focusing and scanning.
Television controls and 7tin. by 6in. picture protected by folding panel at front of instrument.
Radio controls and auto -changer mounted under
75 gns.
lid
Model 392 R.G. 34 -valve combined television
receiver , and auto-radiogramophone-gives indisputably the finest reproduction of sound and vision
in the world to -day. 12ín. cathode ray tube gives
join. by Sin. picture indirectly viewed through
mirror in lid. Completely independent television
and radio. All controls mounted under lid. 130 gas.
by 6in.

.

Auto -radiogram, Model 356.
all the R.G.D. luxuries
at a lower price than ever before.

Here are

Controls and dial are on inclined
panel for easy reach and reading.
Tuning is by hand or by pushbutton. Auto -changer takes eight
35 gns.
records

RGD the aristocrat of radio
RADIO

GRAMOPHONE

DEVELOPMENT

CO.,

LTD.,

GLOBE

WORKS,

NEWTOWN

ROW,

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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For discriminating
World Listeners...

SHERLOCK HOLMES

Sls...

taf4tjh
u
FoEd

Don't waste time over testing electrical
appliances. The Pifco Rotameter will do it
for you, swiftly, surely, and with the minimum of trouble. Whether you're an amateur
or an expert, it will enable you to trace faults
immediately in radio sets, bells, or anything
electrical.
It is made from the finest of
materials : designed for durability and absolute precision. EIGHT RANGES :

0-5 volts

0-20 volts

0-100 volts
0-400 volts

0-IOmA
0-50mA
0-250mA

PIFCO ALL - IN - ONE
A-C./D.C. RADIOMETER
The only instrument of its kind
in the world for making both
A.C. and D.C. tests.
RANGES : 0-6 volts, 0-240 volts,
0-30 mA.
Filament and Resistance Test
and socket for plug-in test for
valves. 8.000 ohms resistance.
Complete with two
cables
I5-inch flex
Fitted with PIFCO
DRY CELL

Resist/valve test
Plug - in test for valves.
Complete in velvet - lined

The Georgic Auto

case

Radiogram

RADIO is a generic term McMurdo Silver is the specific
for the very best that radio has to offer.
Consider its appearance. Rich woods fashioned with a
craftsman's patient skill to domicile utility in an abode of beauty.
Consider its performance. If you desire to have the wide world
at your finger tips, if you like to keep abreast of the world's
news and views, if you MUST have a standard of reproduction
that can only be described as reality itself, then McMurdo Silver
is your instrument.
Incidentally, it is the ONLY instrument
through which distant American and other stations çan be enjoyed with that full evenness and clarity which marks the
dividing line between entertainment and annoyance.
We invite you to a demonstration so that you may HEAR for
yourself how voices can come half across the world and still retain
every inflection, every personal idiosyncrasy, and how music
comes to you without one jot of addition or subtraction. It is
a fascinating experience.
We have also a very interesting
catalogue, describing the full range of cabinet instruments,
which will gladly be sent on request.
:

with testing leads.

Your regular dealer eau supply you,
or write

PIFC0

L712.

Watling St., Manchester.
London Address

:

City Road, E.C.I.

IIrut)
58,

ROTAMETERSond RADIOMETERS
PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIKE A SHOT

of

THIRD Edition

FOR THE TECHNICALLY MINDED

r5 -valve all -wave, superhet
Six wavebands covering from 5 m.
to z,000 metres
Twelve watts
push-pull output into a McMurdo
A

" Giant " high-fidelity speaker
Very low noise mixing stage
Variable sensitivity ® Separate
electron coupled triode oscillator
Inter -station noise suppression
New tri -band I.F. amplifier using
two stages
I.F. amplification
with six tuned circuits, giving three

s

ranges selectivity,

3

k/c.,. 9 k/c.,

RADIOLYMPIA STAND

16 k/c. ® Triode first L.F. ampliPhase splitter ® Dial calibrated in metres, megacycles and
station names
High-speed multiple A.V.C. system
C.W. beat
oscillator
Bass and treble controls-over six feet of secondary
band spread dial ® Standard model

fier

a

zoo/25o

volts

A.C.,

5o

cycles.

Export model too/25o volts A.C.,
4o/too cycles, sealed chassis, especially impregnated for tropics.

107 GRAND

HALL ANNEXE

GUIDE for the
IL DRIVER
is now available
Explains in simple language, with clearly

designed diagrams and illustrations, precisely
what the beginner must be able to do in

order to pass as a fully qualified driver.
1'-

net

By post 1'2

From Booksellers and Bookstalls or direct from the Publishers

BRITISH
17,

McMURDO

SILVER:

COMPANY,

LTD.

HERTFORD STREET, PARK LANE, w.1
Telephone: Grosvenor 2776

ILIFFE & SONS LTD.,
DORSET HOUSE,

STAMFORD

STREET,

-

Available _'from lagh-.class. piano and radio dealers throughout the British Isles.
Agencies in Australia, America, France and Switzerland
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"
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All -wave
MAINS or BATTERY SUPERHETS
A.C. MAINS Model 71. Brilliant member of a
family of four models presenting new ideas in superb
all -world performance and utmost value. 5 Valves and
3 Wavebands. Single -knob slow-motion Tuning with
edge -lit Dial. Highly sensitive 8" M.C. Q l
Speaker. Handsome cabinet as illus. Price y 2 GNS

'UNIVERSAL' Model 46
With features for most efficient D.C./A.C.
WaveMains performance. 5 Valves
\X ide response P.M. Speaker.
bands.
Walnut Cabinet, as shown.
Price
GNS

-3

n

BATTERY

de luxe

Year by year
Co s
maintains
in current
r ajntains a leading
the
i
radio
r

ALL -WAVE

6-V. A.C. MAINS Model 73

features
standard Whi

superhet with superb technical features, including High Gain H.F. Stage
on all wavebands, a new A.V.C. Circuit
and " Magic Eye " Visual Tuning.
Slow-motion Control with edge-lit
Dial. io" Concert Grand
Price 122 GNS
M.C. Speaker.
A

RadY

ere of

of

e

Irlp

Cosogarch

neposition

Laboratories
the
áiitSteadily
are rapidly

á

csienachiev

of
ceivers
tthe finesxhibitsaulty'telábisrtaue,Wrle
illustrated

fora copy

eºssor
see

complete range
on

Model 31

Valves and 3 Wavebands. Outstanding
world-wide performance. With special
features for economy operation. Wideresponse 8" Speaker provides fine reproduction. Cabinet similar to illustration.
Price,
ONS
without batteries
4

7 g

De

Luxe Model 32

Model 31, with luxury features.
Special 8" Speaker of high Sus: density.
I¡ighly polished Walnut Cabinet. Price, without batteries,

As

Edition,"d

No. 48

RQdi°IYmp;4
ALL -WAVE 5 -VALVE
SUPERHET CONSOLE
Model 62.

COSSOR

'Press -Button'

Battere Model

33

Similar to illustration. 4Valves

-3 Wavebands.

Buttons,
re -set from front. Separate
Tuning, and full-vision Dial.
8" M.C. Speaker of high flux
Economy battery
density.
consumption. Price, 1 ,NS
without batteries
6

a

A CCOSSOR

A.C.

SUPERHETS

Mains Model

81

-

As illustrated. 5 Valves
6 Buttons,
3 Wavebands.
re-set from front. Separate
slow-motion Tuning with
edge -lit Dial. Tone Control.
Full A.V.C. 8" M.C. Speaker.
Handsome Cab- n ,
Price L 2 GN.,
inet.

LTD

i

Brings in station after
station with great ease due to an
advanced circuit design, giving outstanding performance with extreme
range and selectivity. With 5 Valves,
slow3 Wavebands, single-knob
motion Tuning. Beautifully designed
and finished Walnut Cabinet built
on acoustic principles doing full
justice to the rich natural tone of
the 8" M.C. Speaker.
Price 811 GNS

HIGH B. U RY GROVE

Prices do not apply in Eire.

LOND.ON

NI5_:

ALL

COSSOR

RECEIVERS
AVAILABLE
on H.P. TERMS
Szo3

Mention of "The Wireless World," when writhg to advertisers, will ensure prompt attention.
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'SKYROD' AERIALS
REGD. TRADE MARK

The new SKYROD ' resonating vertical aerial, together with all -metal
mast, is in 6ft. sections for easy assembly. Only one lashing is required,
and a new type of aerial transformer designed as a bridge is plugged in
by means of a watertight coupling. The table below shows the various
assemblies available.
°

LOST

NO,

12-(t.

12-1[.

Skyrod.

Mast.

524 LK
518 CK

6-f t.
Extra.

for

Clamps
Chimney Customer's
Lashing.

®

X
is

PRICE
{ s. d.

5.15. 0

®

H

0

4. 15.0

H

3.0.0
2.0.0.
1.5.0

H

®

524 L

Eliminoise

Pole.and Cable.

512L

m

512C

H

300 MAINS FILTER
Ensuring that no conducted interference
Particupasses from mains to receiver.
larly useful for flats, etc. Complete with
fuses, plug, etc. 29/6.

TELEVISION AERIALS

The new Belling -Lee all -metal Television Aerials feature a new type
moulded insulator enclosing terminal connections and with extra long
path to prevent picture variation with rain, snow and frost. The whole
construction is more robust, and the steel tubes are insulated and rubber
capped. Lightning arrestor built in. The table below shows the various
assemblies available, feeder kits extra.

LIST
NO.

aoó

d._
s

ó

á

ai

5;« IQ-

cc

.,á

gY _
É
co
É"a
. u-' ":r- J ÿE "-°
N

N

`,5ÿ
v, Q
c
eux
ó
o
°

_

IN

502 L

502C
501 L

a

501

a

501

W

503 C*

503

k*

.E°.

> E

FV.

Z2;1
Á
V

PRICE

w _ .:

(without cable)

=ñ

4

III

in

ill ® la

For radio circuits up to 50 watts, also
standardised for balanced television
feeders.
Prevents Loudspeaker, etc.,
being plugged into mains. Flush or
surface mounting. Side flex entry. In
brown bakelite. Plug only, 303P, I1-.
Flush socket, 303F, 119. Surface socket,
303S, 119. Cream bakelite extra.

B), 616.

2. 10 0
2. 2.0
1. 12 , 6

'

1. 5.0
1. 0.

®

z

is

7 . 6

.

No. 1003, 4zd. Spade Terminal, black
or red, No. 1275, I¿d. Bow Spring
wanderplug, 12 indications, No. 34115
oriB, 1)d.

.

MI

®

a

To take and grip air -spaced or solid dielectric cables for mounting on chassis
or cover of conduit box. Meta! parts
silver-plated. No. 373A (air-spaced) and
373S (solid), 3/6, in Conduit Box (suffix

.

---

®

COAXIAL PLUG & SOCKET

d.

s.

£

" B" Type Terminal, 15 amp., No. 1001,
" R " Type Terminal, 7 amp.,
10d.

FLAT PIN PLUG&SOCKET

d

®

III

502 W

o -L

á2ÁE

TERMINALS, SPADES,
& WANDERPLUGS

a
®

ì

5

.

7

.

R.M.A.

0

.

PLUG

An improved and less expensive coaxial
plug and socket to R.M.A. specifications.
End loading with soldered conductors
for sure connection. Complete with
moulded rubber handle. No. 507R Plug,
Price 6d. No. 507C Socket, Price 6d.

5 . 0
10

COAXIAL

AND SOCKET

6

* Combined Television and Skyrod Aerial for use when separate aerial and
earth terminals are correctly provided for medium and long wave reception.

R.M.A. 3-PIN PLUG
AND SOCKET
A modification of the Belling -Lee three
flat pin plug and socket. Made to R.M.A.
specifications with moulded rubber plug.
End loading. Specially made for radio
circuits as there is no danger of plugging.
into mains. No. 303R Plug, Price 9d.

No.

(in cartons, with 75 feet cable). 336K
Balanced Feeder with extra lightning
arrestor (built-in arrestor operates only with coaxial cable) ; Suffix B,
389K Air -spaced coaxial ;
1716. 388K Solid coaxial ; Suffix S, 251,
Suffix A, 501-. When ordering cable with aerial, merely add appropriate
suffix to aerial list number.

303C Socket, Price éd.

FEEDER 'KITS

Full particulars of all Belling-Lee Aerials and Components on
" SKYROD " and
Prices do not apply to Eire.
request.
"ELIMINOISE " are registered trade marks of Belling & Lee Ltd.

BELLING

86

LEE,

COAXIAL & SCREENED
CABLE
twin feeder, 336, 6d. yd.
Solid coaxial with additional " Telconax "
Air -spaced
covering, L388c, 9d. yd.
coaxial, " Telconax " insulated and outer
covering, L389, 119 yd. " Eliminoise "
screened cable, with " Telconax " low
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World appears,

the National Radio Exhibition,
1939; will be in full swing.
From the point of view of the majority
of our readers, it seems likely to prove,
the most interesting Show that we have
had for many years, and it will indeed
be surprising if the organisers have
reason to regret their' decision to widen
its appeal.
It has now been realised that, so far.
as the industry is concerned, the object
of an annual Show is not to' sell
broadcasting," whatever it may have
been in the past. We need look no
farther than the licence figures to find
that the idea of broadcasting in itself
no longer needs any tempting lures
in fact, the public has already swallowed
it, hook, line and sinker: When we
delve 'a little more deeply into figures
and statistics, it becomes clear that the
real purpose of an exhibition nowadays
is to sell better broadcast receivers,
rather than broadcasting itself. It has
been proved-if indeed proof were
needed-that a very large percentage
of the sets at present in use are long:
overdue for renewal. Thus it becomes
the proper function of the Show to
inculcate in' the mind of the visitor
discontent with his present receiver,
and a consequent desire to possess
something better. , But this object
cannot be achieved with any great
measure of success unless the listener
takes some interest in the design of his
set among the most welcome features
of the present Show are those which
encourage him to do so.
These basic principles, of which the
truth cannot seriously be questioned,
have clearly been taken` into account by
;

,
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The Show

those responsible for the organisation
of Radiolympia, and it is to be hoped
that they will be constantly borne in
mind by all taking part in it during
the currency of the Show. Further,
every effort should be made to study
public reactions to features that are
new this year, in order that still better
shows may be planned for the future.
The broadcast receiver of to-day is so
complex that it is by no means easy
to encourage the man in the street to
take an intelligent interest in" its
functioning... But this is a difficulty
that must be overcome if a healthy
market in replacement receivers is to
be created, and enough has already
been. done to show that the difficulty
is not insuperable. Incidentally, perhaps the best example of how to cultivate the desired interest was afforded
by one of the preliminaries to the Show.
We refer to the excellent broadcast talk
" The Ordinary Listener and his Set "
given in the National programme last
week by Mr. R. A. Watson Watt.
Emphasis on the export market is
another new feature of Olympia that is
particularly welcome. Too long has it
been a reproach that Empire broadcasting is, more often than not, received in the British Dominions and
Crown Colonies through the intermediary of foreign sets. The Wireless
World, which first brought forward the
idea of Empire broadcasting, naturally
feels strongly on this matter, and it is
gratifying to record that. a considerable
number of manufacturers have gone to
the trouble of producing oversea
models.
It has been suggested that the greater
prominence now being given at the
Show to the technical aspects of wireless
may have an adverse effect on attendance. That we refuse to believe ;
visitors whose, chief interest lies in the
programme side of broadcasting are at
least as well catered for as hitherto.
.

_

'
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Yacht DF Set
LONG-WAVE RECEIVER FOR WEATHER
FORECASTS AND POSITION FINDING
By F. L. DEVEREUX, B.Sc.

THE increasing

sarily high self -capacity of the screened
frame aerial.
Total screening of the set, the frame
aerial and the connecting leads is essential to ensure freedom from variations in
tuning when handling the frame or from
changes in capacity due to the motion of
the vessel. It also helps to give a clear
minimum when the frame is at right
angles to the direction of the incoming
wave. Absolute extinction of the signal at
minimum is not obtained by complete
screening alone, as the capacity to earth
inside the screening is not symmetrical. A
perfect balance can be obtained by using
an intermediate centre tapped RF transformer arrangement, but its complication
rules it out fora small boat. In practice
it is easy to estimate the bearing by the
time-honoured method of taking the mean
of two positions giving equal signal
strength on either side of the minimum.

d

THE owner of a small sea -going
yacht with a waterline length of
3oft. or less cannot find space for
the elaborate direction-finding
equipment marketed by the leading wireless communication companies for use in
trawlers and steam yachts. He can, of
course, make do with a standard battery

portable, but such sets do not always give
a. sharp minimum and the frame aerial is
neither of the right proportions nor wound
with the precision required for taking
accurate bearings.
While not aspiring to the fractional
degree accuracy of the more expensive
installations, the set to be described will
give results well within the errors of other
observations made as a matter of routine
by the amateur navigator. Attention has
been given to the question of space and
stowage, and for this reason it has been
divided into three units which can be
stowed in any of the odd corners to be
found in every yacht's accommodation.
As the receiver is intended primarily as
an aid to navigation, it has been confined
to the long -wave range. At sea the need

interest in sailing and cruising as
a recreation and
sport has resulted
in a number of inquiries from readers
for a simple, but
accurate direct -on finder for small
boats. The design given in this
article represents what may be regarded as a minimum specification
for the accuracy required by the
amateur navigator.
for light entertainment is not so pressing,
and for a wet afternoon in harbour sufficient variety of programme material can
generally be found among the long -wave
stations. All transmissions of direct
interest to the yachtsman-weather bulletins from the B.B.C. and Borough Hill,
and the coastal wireless beacon stations,
are all to be found on the long-wave
range.
The concentration on a single waveband
offers several important advantages.
There is no waverange switch to get out
of order, and the saving of space on extra
coils and screening cans makes for a compact unit ; but most important of all, one
is not tied down to broadcast coils of standard inductance and the circuits can be
designed " from scratch " to suit the neces-

Large Frame

A

A comparatively large diameter frame
is desirable, not only on account of its
greater efficiency on long wavelengths but
because its high ratio of diameter to winding width ensures greater geometrical
accuracy in relation to the wavefront and
also to the alignment of the compass.
In the writer's view a compass mounted
on the frame aerial itself is absolutely
essential. Many commercial DF sets have
a fixed scale showing the bearing of the
,
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Circuit diagram showing values of components. The wiring should present no difficulty if this diagram is studied in conjunction with the
photographs of the chassis.
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manent distortion as the result of a blow,
and what is required is something tough
and slightly resilient. Plywood covered
by thin copper foil seemed a promising
form of construction, and in practice has
completely justified its choice.
To build the frame, two rings are first
cut from 2ft. square sheets of tin. plywood. A suitable cutter for this purpose
is easily made by driving two nails
through a piece of square -section wood at
a distance apart equal to the required
radius. One nail serves as a pivot and is
inserted in a pilot hole previously drilled
in the centre of the plywood sheet, while
the other is filed up to a knife edge to act
as a cutter. The plywood is then scribed
round from both sides until it breaks
through. The outer circle should be cut
first in order to retain the centre for .the
inner circle.
The two rings are then joined together
by sixteen hardwood blocks spaced at
equal intervals. Each block has a saw -cut
to accommodate thewire, which is wound
" edge -on." A total of twenty-six turns
frame in relation to the fore-and-aft line
of 22 SWG enamelled wire gives the inof the ship, and the helmsman has to note
the course at the instant at which the bear- ductance required. The ends are brought
ing is taken in order that a subsequent out through holes in one of the plywood
correction may be made. Even with a rings and soldered to the screened contrained crew this is difficult in a small boat necting cable, one wire to the braiding
which cannot be held to an absolutely and the other to the centre wire. To restraight course ; single handed, it is prac- lieve the joints of mechanical strain, the
cable is clamped down to the frame by a
tically impossible.

Another "big ship"

practice which, in the
writer's view, is wrong in
sailing yachts is that of fixing the frame to rotate on a
bearing passing through a
gland in the deck or cabin
top. This is all very well
for a vessel which keeps, or
at least averages, an even
keel, but on a sailing vessel
heeled over in a breeze the
axis of the frame is no
longer perpendicular to the
wavefront of the signal,
and a false bearing may
result. It is much better to
hang the frame from the inside of the cabin roof and
allow it to find the vertical
when bearings are being
taken. When not in use it
can easily be given a temporary lashing to prevent it
from swinging.
Like most things in small
boats, the frame aerial will
occasionally come in for
some hard knocks, and it is
for this reason that the obvious methods of screening
the frame in métal tubes or
channel sections were
An all - metal
avoided.
structure is liable to per Views showing

layout of
components above and below the chassis shelf. Each
part is lettered to correspond
with the circuit diagram,
and the wiring is quite
straightforward.

Z6.5

small wood block, suitably hollowed out.
Finally, the whole frame; including the
junction block, is covered with copper foil
about o.005in. thick, leaving a gap of
6 or 3ein. diametrically opposite to
the point at which the screened lead is
brought out. The foil is sold by most
metal merchants in a roll about 6 inches
wide, and from this segments may be cut
to cover the flat sides of the frame and
held down by copper tacks at each of the
spacing blocks where the wood is thickest.
It is hardly necessary to point out that
the tacks must not be long enough to go
through to the winding. The joints
between the segments are soldered, and
finally strips of foil just over i inch wide
are soldered round the inside and outside
of the frame, leaving a gap at the bottom
to correspond with those in the side coverings. A binding of insulating tape will
prevent the entrance of moisture at the
gap, and the whole frame may bé taped
with advantage to prevent damage to the

thin foil.

Compass Alignment
Choice of a compass is left to the reader.

It should be of the dead -beat type and
mounted so that the lubber line is perpen-

dicular to the plane of the frame. The
writer uses an ex-R.A.F. compass of the
spherical type, which is available from

Wireless
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dealers in Government
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disposal

stores.

set tunes down to about 75o metres.
Three valves-RF, detector, and output-are sufficient for coastal cruising
anywhere in Great Britain. When not
using the frame aerial a " dummy " circuit complete with trimmer to simulate
the frame capacity
will give equally
good results from
the point of view
of signal strength
when fed from an
aerial 6ft. long
tacked along the
roof of the cabin.
The valves used
are of the latest
1.4 volt type, and
the set is run entirely from dry
.

The screened connecting cable should
be of a low-capacity type, as the selfcapacity of the frame circuit is already

EXTERNAL DIA.
INTERNAL DIA.

23u

19

batteries,

WOODEN
BLOCKS

2%

1

x

so

that

quite independent of charging stations. HT
and LT are in the
same block of
cells, and connecone

15/s

tion

is

the HT section runs out.
To prevent RF Centering the set through
the 'phone leads and thus affecting the
minimum " obtained on the frame, a
special output transformer with an electrostatic screen between primary and
secondary is necessary. A suitable transformer is made by Sound Sales, Ltd.,
Marlborough Road, London, N.19.
obtainable
Piezo-electric headphones,
from R. A. Rothermel, Ltd., Rothermel
House, Canterbury Road, Kilburn, London, N.W.6, are recommended on account
of their non-magnetic properties-an important point when peering at the compass to take a close reading. The transformer ratio is Z : i, and if ordinary magnetic 'phones are used (and there is no
reason why they should not, if one remembers not to get too near the compass)
a resistance of 2,000 ohms will give approximately the right impedance at working frequencies. An artificial load is connected across the inside contacts of the
is used before

.

-

is, made

through a standard
four -pin valve plug.
Coils for the RF

coupling

Leading dimensions and constructional details of the frame aerial.
The winding consists of 26 turns of22 SWG enamelled wire.

high. An inductance of i,000 µH was
chosen as a basis for the .RF circuits.
This tunes to Droitwich with the condenser a_t maximum, so that if one is a
bit late in switching on for the weather
report the dial can be quickly turned
round to maximum and no time is lost in
finding the station. Another advantage is
that, in spite of the restricted coverage resulting from th& high minimum
capacity, one makes sure of a minimum
wavelength well below the wireless beacon
The majority of these lie
stations.
between goo and 1,050 metres, and the
.

.

and

aerial
" dummy
circuit are provided
by the beat fre
quency
oscillator

"P" series, the
centre tap being ignored. The reaction
coil L3 consists of 20 turns of 40 DSC
wound over a layer of waxed paper insulation on the outside of L2.
To match the frame capacity an additional fixed capacity of 5o micro-mfd. is
required across the tuned RF circuit.
When ganging reduce the trimmer across.
section .;C1 of the variable condenser to
minimum; and then add the required
difference by means of the trimmer on C2.
The connections of the detector are
straightforward, and it operates with
coils in the Wearite

"zero" bias to
give smoothness of
reaction. Tests
showed that no
real advantage in
sensitivity was

MMER
C4

AERIAL

i

gained by using
positive bias, and
reaction was much
less easy to control.
Bias for the output stage is derived
from R4 and R5.
When using phones
i.e., when direction finding
economy in HT
current can be
effected by opening switch S2. This
reduces the total
consumption from
II to 8 mA, and
will ensure
the full life of
the LT

-an

Si
TELëP
J ACK
1

Layout of controls on the front panel. The auxiliary, aerial circuit is
shown connected to the frame aerial socket ready for use with a short

external aerial.

that
section

Details of RF coil mounting. The reaction
coil connections are anchored to wires from
the underside of the chassis and are easily
reversed if the trial connections- are made
in the wrong sense.

telephone jack to prevent damage to the»
output valve in the event of the plug
being accidentally pulled out. A spare
plug with extension leads to the steering
cockpit will no doubt be fitted by singlehanded yachtsmen.

Constructional Details
The chassis is housed in an aluminium
case g¢ x 72 x 3-Ain., and all the components are attached to the front panel,
which may be withdrawn as a unit. The
case is fixed to the bulkhead by four
screws passing through rubber washers.
Batteries may be installed on any near -by
shelf, and are joined to the set through
a four-way cable, also passing through a
rubber grommet which fits in a slot in the
side of the case.
-
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but the fact will be at once apparent when

built out at right angles to
the front panel 5 inches below the top of
the case carries most of the components,
which are disposed above and below to
the best advantage from the point of view
of screening. No separate screening is
required for the RF coil, as it is separated
from the frame and the aerial coil by the
case. The aerial coil with its trimmer is
housed in a small wooden box, and the
low potential end of the circuit is earthed
to the side of the case. A short flexible
lead from the top end of the coil plugs
into the socket on the front panel when
the frame aerial is not in use, and a socket
is provided for connecting the internal
aerial wire.

the reading is laid off on the chart, and
it is a simple matter to plot the reciprocal
bearing.

REVIEW OF THE SHOW
A considered analysis, by the staff of
The Wireless World, of technical progress and tendencies as revealed at
Olympia

.

chart are rhumb lines, whereas the wireless wave travels along a Great Circle
path. For a full discussion of this aspect
of the subject the reader is referred to
" Wireless Direction Finding," by R.
Keen, B.Eng. (Iliffe and Sons Ltd.).
At distances up to 5o miles the error
rarely exceeds 2 degrees under favour-

Where Screening is Needed
the layout indicated in the photographs is adopted, the wiring falls naturally and should not present any difficulty.
The only screened wire inside the set is
the one leading from the frame aerial
socket to the tuning condenser, and thence
to the grid of the RF valve. Screening
cans are required for this valve and for
the detector,, but not for the output stage.
In conclusion, a few practical hints on
DF procedure may
not be out of place.
The beacon stations are
often very close to one
another in wavelength.
It is therefore advisable to operate the set
in the oscillatory condition when taking
bearings, and to adjust the pitch of the
tuning note to fall in the frequency range
most favoured by the particular 'phones
in use. By this means it will be easier to
Concentrate on one station, as the others
will give notes of different pitch at less
sensitive parts of the frequency range.
A swing of about ro degrees will be
sufficient to locate readings of equal signal
strength on either side of " minimum."
The bearing taken may be f8o degrees out,
as, the simple frame gives two minima,

Next Week's Issue

able conditions. One does not expect this
accuracy when trying to manipulate the
frame in a rough sea, but when the direction finder is most needed i.e., in fogthe sea is usually calm. The knowledge
that one has this valuable aid to navigation on board goes far to remove the
anxiety caused by forecasts of thick
weather when making coastal passages.

Tf

To allow latitude
in installation the
equipment
has
been divided into

three

units.

d4crs
PROBLEM

CORNER

_

.

THE
r Condenser, z -gang,

LIST

o. 0005 mfd., C1, C2

Polar C16o2
Eddystone 1099
Bulgin CP2

Dial
Trimmer, C4
Reaction condenser, 0.0003
Bulgin N24
differential, C3
Fixed condensers:-'
5o mmfds., ceramic, C5 Dubilier CDSr
Dubilier CTS6zo
1 0.0002 mid., C7
Dubilier CTS925
2 0.0005 mfd., C6; CS
Dubilier 4601/S
1 0.002 mid., C9
Dubilier 46o1/S
o.005 mfd., Cii)
Dubilier 4601/S
2 0.1 mfd., C11, C12
Dubilier 3016
I 50 mfds., 12 DC, C13
Fixed resistances.
Erie
-watt, R4
1 300 ohms,
Erie
goo ohms, -¡-watt, R
Erie
1 650 ohms, 2 -watt, R5
Erie
I 9,000 ohms, i -watt, R8
Erie
Y 75,000 ohms, i -watt, R2
Erie
I 200,000 ohms, l -watt, R3
Erie
500,000 ohms, -watt, R7
Erie
I 2 megohms, f -watt, R6
Clix X218
3 Valveholders, Octal
1

-

No.

A trial group of bearings of known
stations should be taken, and if the average error exceeds 4 degrees look for iron
near the compass, and, if necessary, prepare a deviation card.
Although the set is sensitive enough to
give bearings at .greater distances, they
should not be relied upon if the beacon
is over zoo miles away-i.e., if standard
charts on Mercator's projection are used.
The reason is that bearings plotted on the
OF

PARTS

Screened HF chokes, RFC1, RFC2
Bulgin 13F8
Bulgin Pr4o
I 4 -pin standard valve plug
Peto -Scott
1 Telephone plug and jacks
Bulgin Sim
2 On -off switches, single pole
r Coaxial plug and socket
Belling and Lee L373S
BFO, \Vearite "P" series
2 Tuning coils
Peto -Scott
2 Valve screens, small Octal
I Screened output transformer, r : r ratio
Sound Sales DF/OP
r Dry battery, combined go volt,
Siemens
HT and r.5 volt LT
Miscellaneous
4ft. High -frequency concentric cable.
Webbs Radio AS5C
Two fin, plywood sheets, eft. square.
Copper foil, 0.005in. thickness. z lb. 22
SWG copper wire, enamelled. r OZ. 22
SWG tinned copper wire. 4 lengths
Systoflex. Aerial plug and socket, 18
SWG aluminium sheet, screws, etc.
Peto -Scott
2

_

:-

Valves:-

Two rN5G, one 1C5G.

Tuugsram

34-Weak Signals

An extract from Henry Farrad's correspondence, published to give, readers an
opportunity of testing their own powers of,
deduction
2, Horns Cross,
Cowes, I.o.W.
Dear Mr. Farrad,.
From what I have heard of you, I hope
you may be able to advise me about our
wireless. It is a three -valve superhet., but
for some time past it has been used almost
exclusively for listening to Bournemouth,
and for that it has been quite satisfactory
and as good as anybody's in this district.
But we have not been so successful with
other stations the long waves are almost
useless, and now that. Bournemouth has
closed down and Start Point is our station,
we do not find it so satisfactory, in spite ofik
it being so much more powerful. Yet our
neighbours are having no trouble. As for
foreign stations, they are not at all good,
and there is - a lot of noise and whistling,
especially when the pointer indicates
The new Clevedon
Beromünster."
station, although I understand it is much
less powerful than Start Point, and not
nearly so well received by most people, is
quite fair on our set, except that it tends
to fade. But everybody finds this.
I'm afraid I don't know enough about
the technical side of wireless to give you
more information to work on, but if you
can see any reason for this peculiar behaviour I should be most grateful.
Yours very truly,
Derek Farmer.
Can you suggest a likely cause and its
remedy? Henry Farrad's solution is on
page 183.
-
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By N. PAR'T'RIDGE, B.Sc.

High -voltage Problems: -III.

HT Transformer Construction
AGAINST

SAFEGUARDS

BREAKDOWN
Coupled with this are the facts that (i)
there is slow movement due to expansion
and contraction as the transformer becomes
warm on load and subsequently cools and
(2) there is rapid, if minute, vibration due.
to magnetic and electrical stresses at the
frequency of the mains. To guard against
unduly rapid deterioration owing to these
effects it is desirable to wind the HT secondary on the outside of the bobbin where
the corners are less severe and also to pad
the first few layers with suitable tape or
double thicknesses of paper.
Another grave source of possible trouble
that may not occur to the transformer user
is to be found in soldered joints. Joints
are necessary first to attach the lead -out
wires and secondly, to repair breaks or
when starting a new reel of wire. Anything .that upsets the evenness of the. winding will give rise "to local pressure within
the winding. Hence all joints must be
small and well padded with tape so that
the smoothness of the layer in which the

to voltages considerably higher than those ordinarily
encountered in receiver design-but now commonplace in television setshave been described in earlier articles of this series. The choice of insulating
material to withstand these abnormal pressures has also been discussed. The
present article deals with the important question of HT transformers from an

EFFECTS peculiar

eminently practical angle.
N

an earlier article of this series it was
pointed out that there is- a distinct

difference between the behaviour of
moderate voltages as used in radio
sets and the extra high voltages found,
say, in television work: It is not just
the same thing as before, only more so."
Similarly, a television high-tension trans -

333 V

R M S

FINISH
LAYERS

BETWEEN
LAYERS

JOINED HERE\

START
NO VOLTAGE
BETWEEN LAYERS

DIRECTION OF WINDING.
INNER LAYER

Referring to Fig. i, it can be seen that the
insulation between any two layers must
withstand double the volts per layer.
Hence, one has to cater for something of
the order of 333V RMS in the hypothetical
case under review. Now 333V may not
seem a lot, but it is more than the insulation of fine enamelled wires will stand with
safety. And this does Rot represent the
maximum voltage. It is the steady working value, and considerably higher surge
voltages may be expected when switching.
Clearly, layers of fine wire interleaved with
tissue, paper in the manner of iritervalve
transformers will not do. The interleaving
material should withstand a one -minute
test at 2,000V RMS if it is to be adequate,
and a good quality varnished paper will do
this.
-

-

Mechanical Problems

....................................
DIRECTION OF

-

WINDING OUTER LAYER

Fig. 1.-The voltage between layers varies.
from zero at one end to double the voltage
per layer at the other end.

former is emphatically not an ordinary LT
transformer with a lot more turns on it.
The considerations that show the necessity for a modified form of construction are
not limited to high voltage phenomena
alone. The output of television HT transformers is small when expressed in watts
or volt-amperes because although the voltage is high, the current is correspondingly
low. Hence the use of many turns of very
fine wire is obviously called for. Without
bothering about the high potentials involved, all these turns of very fine wire at
once introduce several problems on their
own account.
Fine wire is mechanically weak and the
enamel insulation on it is extremely thin
and therefore will not stand very much
strain either electrically or mechanically.
Suppose the bobbin of the transformer is
of such a length that the layers of the
winding are 22in. long. The wire used for
the HT secondary may have a diameter of.
o.005in, from which it seems that approxi2.5
=500 turns will be accommomately
0.005
dated on each layer. A figure, of three
turns per volt would not be unreasonable,
and this gives us 166V RMS per layer.

Having chosen the materials from a
theoretical viewpoint, care must be taken
to see that they are mechanically " comfortable " in the finished bobbin. Excessive pressure or friction will soon destroy
even a thick varnished paper. The photograph reproduced in Fig. '2 shows a bobbin
roughly wound: with 3o SWG wire and
with one 'cheek removed. An inspection
of the form- taken by the wire -shows how
it tends to crush at the corners of the bobbin while it is relatively loose above the
flat sides of the bobbin.- Little imagination

Fig. 3.-Joints must not upset the smoothness of the layer. A lump will result in local
pressure and risk of breakdown.

...MAXIMUM

i-`RESSt:NE.,

r"""..

CLATiVF3.Y:'

us

-

Fig. 2.-- Considerable pressure is experienced
by the wire at the corners of the bobbin.
This tends, to damage the insulating

material.

is needed to realise that the corners constitute a weakness. The wire and interleav-

ing material are bent and, at the same
time, subjected to considerable pressure.

-

joint occurs is disturbed as little as possible. Fig. 3 shows us how this may be
done. The proper position for a joint is
on the flat portion of the winding as shown
and -not near the corners where the pressure is a maximum (see Fig. 2).
Sharp points which tend to aris)in, the
joints themselves must be avoided. Fig.
4 (a) shows what often happens when a
joint is made by an inexperienced winder.
Note the points and rough sharp edges.
These are mechanically troublesome and
this is aggravated by electrical phenomena
in the case of HT work. As Mr. Scroggie
has already explained, points are centres
of intense field strength and the " corona "
effect occurs more readily here. Thus we
have ozone tending artificially to age the
insulating material, mechanical pressure
tending to crush the material and an excessive field strength only too ready to
break through at the first -opportunity.
Fig. 4 (b) shows that a joint need not be
cumbersome when tackled by 'an experi-
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the potential difference between the LT ¿ rough circuit diagram showing exactly
winding and the end marked B of the HT how the transformer is to be connected
. and do not forget to show where
winding varies from oV to 1o,000V. If
the earth is transferred to the positive side the earth connection goes. Having obof the circuit as at (b) the transformer will tained the transformer to suit your requireexperience quite different electrical ments, remember that if you change the
stresses. The inverse peak voltage still circuit your transformer may end its
appears between the HT and LT windings career in a cloud of smoke i Naturally,
but the LT winding is now at earth poten- a component could be manufactured with
tial while the end of the HT winding sufficient insulation to work safely with
labelled. A is permanently at - 5,000V any of the possible methods of connection,
but such a transformer would be much
with respect to earth. It is apparent that
end B of the winding must fluctuate be- more expensive than is necessary if only
tween oV and io,000V and therefore the one arrangement is to be permanently
inverse peak voltage occurs between this employed,
It will be clear to the reader that the
end of the winding and earth as well as
design of even so simple a transformer as
between the windings.
Turning to Figs. 5 (c) and (d), there is that appearing in Fig. 5 will depend enno voltage between one end of the HT tirely upon how it is going to be used. The
winding and the LT winding because they windings will be arranged in such a way
are joined together. But in the arrange- as to keep the voltages between adjacent
layers to a minimum and usually it is prement at (c) the LT swings between +
5,000V whereas at (d) the ferable to keep the high -potential winding
5,000V and
swing is between oV and + io,000V. Once on the outside of the bobbin because it
again the inverse peak voltage has come is then easier to accommodate the leadinto it.
The foregoing notes are of vital importance to all using television transformers.
In the experience of the author it is usual
for a transformer similar to the one deFig. 4.-Illustrating how soldered joints can
scribed to be specified as : " HT secondbe a source of danger. Absence of roughness
ary 3,500V, LT secondary 4V, 1 amp,
is very important.
both windings to be insulated for 5,oboV.
Fig. 5 shows four ways in which such a Such a specification is useless. / Firstly, it
transformer might be used. At (a) one is not generally necessary to insulate both
end of the HT winding is earthed and ends of the HT winding for the same working voltage and secondly, although 5,000V
therefore the other end of the winding (B)
Fig. b.-Leakage can result in the surface
fluctuates between the peak values of is the peak value of a 3,5ooV RMS windof an insulator becoming carbonised and thus
is
io,000V.
value
peak
inverse
+5,öooV (3,50o x 1.414) and -5,000V. ing, the
forming a low -resistance path.
The rectifier LT winding is maintained at When purchasing a high-tension transforof
approximately mer always state the outputs required out wire. It is not possible to describe
a steady voltage
from the various secondaries and attach the construction of all types of transfor+ 5,000V, from which it can be seen that
mers, so a few typical instances will be
outlined which demonstrate the general
principles involved.

I.T. Transformer Constructionenced man with a knowledge of what is
required.
We now come to the more obvious problems of insulation, and before proceeding
it is essential to appreciate the significance
of the term " inverse peak voltage."
Take the simple case of a transformer having an HT winding of 3,5ooV RMS and a
rectifier filament winding of 4V, i amp.

:

Some Practical Examples
Take the simple case of a transformer
having only a single LT winding which is
to operate at high potential. The prob-

a(bl

(e)

(d)

lem is to wind the component in such a
way that the LT winding shall have the
maximum insüla#ien between itself and the
primary and earth or core. A glance at
Fig. 7 will show that suitable insulating
material will have to be placed between
the LT and the primary and also over the
LT winding in order to insulate it from
the core where it passes through the windows of the laminations. A number of
suitable materials are available from which
to choose so that this matter is not particularly difficult. But it is less easy to
look after the sides of the winding. Assuming the transformer to be air cooled,
there will be only an air space plus the
cheeks of the bobbin on either side "between the winding and the core. Air 'is
not so satisfactory as the majority of good
insulating materials. A voltage capable of
breaking down a few millimetres of the
latter might jump an inch or more through
air. It follows that where air is the insulating medium, ample spacing must be
allowed. For this reason the LT winding
-

Fig. 5.

Several ways in which an HT rectifier can be arranged. The working voltages of the
transformer windings are different in etch case.

Wireless
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-HT Transformer Constructionis kept in the centre of what

be an excessively large bobbin.
So far we have fixed the high -potential
winding so that the voltage, cannot pierce
through the material above or below it,
nor through the air on either side. There

AIR

IRON CORE

quate insulation is provided this serves
the purpose of providing a smooth, soft
foundation for the HT winding as well ás
of insulating it from the LT's beneath. The
circuit of the Magnetic Television Receiver
is such that one end of the HT winding is
permanently at a potential of approximately 4,000V, while the other end of the
winding and the rectifier LT winding fluctuate between earth potential and 8,000V;;
i.e., the inverse peak voltage. Since the
minimum working voltage of any part of
the 'HT winding is 4,000V, the width of
this coil is made less than that of the bobbin, to allow a substantial air space on
either side. This is well shown in Fig. to.
The start (inside) of the winding is the
low-potential end. The high -potential end
of the coil is connected internally to the
rectifier LT winding, which is the outermost winding of all. The final layers of
insulation, which are not shown in the
photograph, are stepped " in a manner
similar to that shown in Fig. 7 and Fig. 9.
;

appears to

IRON CORE

AIR

SPACE

SPACE

PRIMARY

.

STEPPED

INSULATING

MATERIAL._

Fig. 9. -An HT secondary requires a modified
form of winding technique. The air space is
graded according to the working voltages of
the layers.

`

-STEPPED.

INSULATING MATERIAL

Fig. 7.-Showing how an LT secondary,
working at high -potential, can be satisfactorily insulated. The points to note are
mentioned in the text.

is still the question of surface leakage.

If

two wires are placed upon the clean dry
surface of an insulator very little leakage
will occur. But if the surface becomes
dusty and very slightly damp it is more
than likely that leakage will take. place
Such
along the line of least resistance.
leakage causes the path traversed by the
current to become heated and after a long
period, the surface, will become carbonized
Fig. 6
and behave as a short circuit.
shows the result of such a calamity. This
particular example was artificially produced in a relatively short time, but a
breakdown of this nature in practice might
occur months after the transformer has
been in use. To avoid happenings of this
sort, insulating surfaces must be broken
up or lengthened after the style of the corrugated insulators to be seen carrying high
voltage lines over the countryside in connection with the grid system. A good
method of doing this is to use tape of
various widths forming " steps," as shown
diagrammatically in Fig. 7. A photograph of an actual transformer bobbin
with the outside insulation removed in

order to show the construction is
reproduced in Fig. 8.
Another variety of transformer that is
frequently called for is one having a hightension winding which is to be operated
with one end earthed.
The "method of.
construction in this case' is shown in Fig.
9. The HT winding is on the outside and
the end to be at earth potential is immediately above the primary winding. No

in Fig. 7.

Headquarters: Naval Wives' Club Hall, Dock Road,
Chatham, Kent.
Meetings: Tuesdays at 8.15 p.m.

Hon. Sec,: Mr. S. A. C. Howell, " Veroniquc," Broadway, Gillingham, Kent.
This society now has a membership of nearly fifty,
and no fewer than twenty-one members hold transmitting licences. It is hoped to hold a 1.7 Me/s field
day towards the end of August, and preparat'.or.-; for
this are well in hand.

Society

Headduarters:
Manchester.

14,

Prestwick Road,

Prestwick,

nr.

Hon. Sec.: Mr. R. Lawton, " Gratton House," Whalley
Road, Whalley Range, Manchester, 16.
The society is to have a stand at the Manchester
Radio Exhibition, to be held in the City Hall front
September 26th to October 7th. Amateur-constructed
receivers and- transmitters will 'be displayed.
The
society wishes to show as many photographs as
possible of amateur transmitters, etc., and those who
have photographs likely to be suitable are asked to
send them to the secretary. It is hoped to arrange
two or more lectures near the exhibition hall during
the run of the' exhibition. Details will be published in the Manchester Evening Chronicle at a later date.

Ashton-under-Lyne and District Amateur
Radio Society

Fig. co.l -A photograph of the bobbin of the
transformer specified for " The Wireless
World " Magnetic Television Receiver. The
outside insulation has been removed.

special precautions need be taken at this
juncture. But as turns are added to the
HT winding, so the working voltage increases. To allow for this the layers are
made shorter and shorter, thus increasing
the air space on either side of the winding.
On the outside, the insulating material is
" stepped " as already described and the
high -potential lead brought out through
the middle.

Television Transformers

8.-A photograph of an actual bobbin
similar to the one shown diagrammatically.

The Medway Amateur Transmitters'
Society

North Manchester Radio and Television

.

Fig.

News from the Chi s

As a final illustration, Fig. to shows the;
bobbin (with the outside insulation removed) of the transformer specified for
The Wireless World Magnetic Television
Receiver. The inside winding is the primary. On top of this come two LT windings working at low potential. Very ade-

Headquarters: 17a, Oldham Road, Ashton-under-Lÿne,
Lanes.
Meetings: Wednesday evenings.
Hon. Sec.: Mr. K. Godding, 7, Broadbent Avenue,

Ashton-under-Lyne, Lanes.
Work is progiering with the new club room, and
a new aerial has Meen erected. It is hoped to arrange
for a visit to the Aerialite works very shortly.

Romford and District Amateur Radio.
Society
Headquarters: Y.M.C.A. Red Triangle Club, North
Street, Romford.
Hon. Sec.: Mr. R. C: E. Beardow, 3, Geneva Gardens
Chadwell Heath, Essex.
The club turned out in full force at the fête on
Bank Holiday, and as the result of these activities
three new members were secured. An interesting talk
on meters was given by a representative of Everett
Edgcumbe and Company.

Eastbourne and District Radio Society
Headquarters: The Science Room, Cavendish Senior
School, Eastbourne, Sussex.
Hon. Sec.: Mr. T. G. R. Dówsett, 48, Grove Road,
Eastbourne, Sussex.
At a recent meeting Mr. K. Wilkinson gave a lecture
entitled " AC motors."

Brentwood and District Radio Society
Headquarters: " Old Basing," Alwyne Avenue, Shenfield, Essex.
Meetings: First and third Thursdays of each month.
Hon. Sec.: Mr. B. A. Pettit, " The Laurels," Worrin
Road, Shenfleld, Essex.

A field day in -common with the Romford, Ilford,
Southend, and Welwyn radio societies was held on
August 20th.
"
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RADIOLYMPIA
Aug. 23 -Sept. 2M (11.0a.m.-10.0p.m.l.

Special Attractions

for the technically minded amateur
This year's Radiolympia has considerably more interest

for the techni-fan.

Technical Conv2ntions

Model Factory
The model factory, working under actual practical conditions, shows
almost every process of radio manufacture-such as coil winding,
wire covering, wire joining, grid making, spring making, R.F. Coil
adjusting, Pesoaance test, impedance comparison, inductance com
parison, ganged condenser testing, cutting and forming wires of
tubular condensers, engraving, test and assembly and dry battery
manufacture. Experts are in attendance to explain these processes,
and to deal with any difficulties, such as interference, " fading," etc.,
to the serious-minded amateur. In addition, there is a revolving
drum, showing the complete chassis of many of the leading manufacturers' sets.

Technical conventions will be held in the Convention Hall on the
four days August 28th to August 31st, inclusive.
The following subjects will be discussed by experts, and the meetings
will be open for general discussion.
(a) Short-wave technique.
(b) High quality reproduction.
(c) Television.
(d) General technical topics.
Many distinguished visitors will attend and address these meetings.
.

Radio Theatre

SEE Your Favourite Radio Stars IN PERSON
The radio theatre at Olympia, specially built at a cost of over £5,000,
is a replica of the famous "bowl" theatre at Hollywood, and is the first
theatre in the world to be designed and constructed expressly for
broadcasting AND TELEVISION.

It has a circular revolving stage, to take over 300 performers, and the
auditorium, which holds over 2,50o people, is built on the " bowl,"
or saucer " principle, so that everyone in the audience gets a clear
and uninterrupted view of the stage.

Some of the Artistes
Picture Page
Leslie Mitchell, Joan Miller, Jasmine
Bligh, Elizabeth Cowell, C. H. Middleton, Joss, Stomboli.

Variety

Kentucky Minstrels

Bobby Howell and His Band, Troise R His
Mandoliers, Charles Austin and Company,
Murray and Mooney, Stanford and
McNaughton, Fela Sowande, Don Philippe
and Marta, The Radiolympia Girls.

Scott and Whaley, Ike Hatch, C. Denier
Warren, Nosmo King and Hubert,
Adelaide Hall, David Evans, Kentucky
Male Voice Choir

-and

MISS RAMOLYMPIA 1939

the girl with the perfect radio and television personality
Broadcasting and Televising Every Day
See the batteries of cameras and microphones at work in the hands of the full staff of B.B.C. experts.

TELEVISION

Television is the keynote of Radiolympia 1939. Apart from the 64
sets constantly working in "Television Avenue," literally HUNDREDS
of sets will be receiving continuously throughout the exhibition . . . .
This is the greatest demonstration of television the world has ever
seen.

Come and Be Televised Yourself
Special facilities for organised technical parties
_

Association,
adio Manufacturers'
London, W.C.1
59, Russell Square,

Telegrams: OIDARION, Westcent, London

'Phone: MUSeum 4o3i

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.

7

8

Wireless

Advertisements

-PREMIER
AMPLIFIERS

PREMIER

amplifiers can be relied upon to givea continuous dependable performance.

Kit

...

wired

£2
2

0
0

0

and tested
£2 15 0

...

...
...

0

2 15

0

5

5

0

6

0

0

4 10

0

5

5

0

15

0

7

0

0

151-

extra.

5
..
...
Black Crackled Steel Cabinet

UNITS
a

Car

Battery. By connecting the Vibrator Unit to a 6 or 12
volt Car Battery, you have an immediate 230 v. 60 cycle
supply available for any standard A.C. apparatus. Vibrator
Power Units also solve the problem of obtaining
emergencies.
Complete with Radio Frequency Filters for
Equipment. No adjustment, no fitting, just
Type 6175 230v. AC. 75 w. from 6v. Battery...
Type 12175 230v. AC. 75w. from 12v. Battery...
Type 121120 230v. AC. 120w. from 12v. Battery

£10.10.0

VIBRATOR

power in

All -Wave
plug in !
£4 19
4 19
6 6

6
6
0

Will work

on 200-250 volts A.C. mains or alternatively
from a 12 -volt Car Battery. For Elections, Fair Grounds,
Amusement Parks, in fact for any indoor or outdoor
announcements, this Sound System will provide the most
economical way of holding the attention of large audiences.
COMPLETE AMPLIFIER with all Valves and power
supply for
A.C. Mains and
12 -volt
£16.16.0
Battery

Catalogue for full description.

NEW 10 -15 -WATT ALL -BAND TRANSMITTER
A really compact self-contained T.X., which can be used
for 'Phone or C.W. on all bands.
A 6L6 is used as a modulated oscillator in a tri -cet
circuit, allowing a fundamental and second harmonic
operation, without coil changing, from any one Xtal.
A 6C5 speech amplifier is R.C. coupled to a 6L6 modulator,
giving approx. 9-10 watts audio. A 400 -volt power supply
with generous smoothing gives completely hum -free
output.
In steel cabinet, black crackle finish, 12ín. x 9in. x 8in.
Complete with Xtal and coils for 7 and 14
£1®.1®.®
mc. operation

NEW 25 -WATT PHONE Sc C.W. TRANSMITTER
PREMIER
C.O. is used for fundamental operation or in tri-tet
BATTERY ELIMINATORS 6L6
circuit for second harmonic. operation. The drive from

Flexible heavy-duty power supply Units designed to provide the most dependable and economical method of
obtaining high tension supply from a 6 -volt Car Battery.
Each unit is completely shielded and incorporates smoothing choke, Condensers and Radio Frequency filters.
Perfectly smooth filtered D.C. output that will operate any
apparatus from 10 to 2,000 metres.
Alternative outputs of 250 volts or 150 volts D.C. at
50 mA. are provided.
Consumption from a 6 -volt Battery: 250 volts at 50 mA.,
3 amps. ;
150 volts at 50 mA., 2 amps.
Complete £2.19.6
Type VP250

PREMIER 25 -watt MOBILE AMPLIFIER

See

Provision for single wire or Di -pole Aerial. International
Octal Valves for. 200-250 v. mains (A.C.). Built into Black
Crackle Steel case providing complete screening. 10in.
M.C. Speaker in separate steel cabinet to match en
Receiver, Complete with all tubes and Speaker

-

Easily the most suitable Unit for obtaining H.T. from

Designed for Universal 6 -volt Battery and 200-250 volts
A.C. operation. Change -over from Battery to Mains
operation merely consists of changing over two cablesa matter of seconds only.
Two Input Channels, Variable Tone Control, Beam Power
Output. Completely self-contained, both Amplifier and
Power Pack being built as one Unit.

Price

9

Switch. ® Iron-cored IF's. ® Phone Jack. O Over
4 watts Output. ® Illuminated Band -Spread Dial,

CATALOGUE

PREMIER VIBRATOR POWER

PREMIER 15-watt MOBILE AMPLIFIER

Complete with Valves

1940

5"

5 -VALVE

PRICE Gd.
PAGES
Over 20 Pages of British and U.S.A. Valve Data.
Receivers, Transmitters, Amplifiers, Components.
GET YOUR COPY TO -DAY!

Complete

valves

-watt A.C.
...
3 -watt A.C.ID.C....
6 -watt A.C.
...
8-10 watt A.C./D.C.
15 -watt A.C.
...

III

"5

V.
COMMUNICATIONS RECEIVER
SUPERHET, 12-2,000 m. IN 5 WAVEBANDS.
® Beat Frequency Oscillator. ® 2-Speed Band A.V.C. Switch. O Send -Receive
Spread Control.

NEW

found in the new

Designed along the most modern lines and incorporating
the very latest developments in radio technique, these

with

RADIO -

1940

We haven't room here to tell you all about our
new lines, but details of our vast range will be

ANEW RANGE OF 7 HIGH FIDELITY P.A. MODELS

3
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this stage is more than sufficient for the T.20 P.A. stage in a
very low -loss lay-out. The modulator is designed to plate
modulate the P.A. stage 100 per cent. Beam Power output
tubes type 6v6. in Class ABI push-pull. R.C. Coupling
Frequency response 40 to 8,000 cycles.
throughout.
Generous Power Supply. Two high-grade M.C. Meters.
3 Keying Positions.
Built on 39in. three-tier Relay Rack.
Complete with all Valves, 7 mt. Xtal to your choice
and all coils for 7 and 14 mc. operation.rice
P

PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS
I0!- each, with Calibration Certificate. Enclosed holder and base, 31-.

7 mc. Band,

ALL POST ORDERS to :JUBILEE WORKS, 167, LOWER CiLAPTON

PREMIER RADIO

CALLERS to

:

Jubilee Works or 169 Fleet St., E.C.4

£21.®.®

4723)

or 50 Hi gh Street Cla ham S.W.4 (2361By)
(Ceni al'

OF HIGH STABILITY AND MECHANICAL STRENGTH

FREQUENTITE
IVEW

FREQUENTITE "S"

FA R A D E X

OLYMPIA

(LOPACTORER)

(POWERFACTOR)

STAND

(HIGH PERMITIVITY)

61

Ask for new illustrated catalogue S.P.IO

&" PORCELAIN
STOURPORT-ON-SEVERN, WORCS.

STEATITE
Telephone: Stourport'

I I I.

Telegrams : Steatain, Stourport.

PRODUCTS

LTD.

LONDON OFFICE
THAMES
HOUSE, M I LLBAN K, S W:1

AGENTS J. STONE & CO., CALCUTTA. ASSOCIATED ENGINEERING & CABLES PTY. LTD., MELBOURNE. ALLIANCE ELECTRICAL CO., WELLINGTON, N.Z.
BLANE & CO. LTD., JOHANNESBURG. JOHNSON & FLETCHER LTD. BULAWAYO, & Offices of Imperial Chemical Industries. Ltd. throughout the world.
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AUGUST 23rd TO
SEPTEMBER 2nd.

OLYMPIA

11 a.m. to 10 p.m. DAILY

AFULL report of the .Radio Show, in which the exhibits on individual stands are described,
appears in the following pages. It is hoped that this review will be found a useful guide
for visitors to Olympia, and that it will also serve as a permanent record of the activities of the
British Wireless Industry for the 1939-4o season.

STAND TO - STAND REPOR-T
a

AERIALITE

(60)

Specialising in aerials, this firm is showing
a wide variety of Mastatic aerials, included
among which are four television types.
These range in price from 15s. to 45s.
Co -axial cables, Aerialite wires, Nomast
aerials, fixing brackets, indoor aerials; and
a host_of small but important accessories are
also shown.
Aerialite, Ltd., Castle Works, Stalybridge,
Cheshire.
ALBA (37)
One of the most ambitious of the Alba
range of receivers is the Model 855, in which
an eight-valve superhet. chassis is fitted. It.
is an all-wave model having two short-wave
ranges, and embodies this firm's Presto
tune system, giving a selection of eight
stations by press buttons, and an automatic
release when manual tuning is required.
The maximum undistorted output is
IC watts, and the price is £16 16s.
Another all -wave set but with one shortwave range is the Model 510, which takes
the form of a table radio-gramophone, yet
measures only zain. x r4 in. x rain.
A press-button control panel for waveband switching, tone and on -off is employed, and the price for AC operation is
An AC/ DC `version costs
rzs.
£12
X15.
Presto -tune is used in the Model
845, a five -valve all -wave AC set, and
in the Model 745, which is a radiogramophone version of the first-mentioned.
Both are all -wave sets, having two shortwave ranges, eight stations press-button
selected, in addition to manual toning.
The Model '745 costs £25 4s., and an
automatic record changer can be added for
£4 4s. extra.

prices ranging from 26s. 6d. to 53s. 6d. The
cheaper models are made with steel rods,
but -aluminium is employed for the other.
types. The aerials are available as dipoles
with or without reflectors and designed for
three. different methods of mounting.' A
special feature is made of this firm's installation service.
Antiference, Ltd., r76, Wardour Street;
W.1.

ARMSTRONG

(69)

The production of radio chassis for incorporation in the purchaser's own~ cabinet' is
the speciality of this firm. The new season's
programme comprises nine models, ranging
in price from 7 18s. 6d. to 17 guineas.

-

special tropical models and- dwarf condensers.
British Insulated Cables, Ltd., Prescot,
Lancashire.
.

BAMD

(27)

As might be expected, this stand is. devoted to television receivers, of which there
are three main models. Each, however, is
available in different cabinet styles, and one
is `combined with a broadcast receiver.
Types T25 and Tz6 are the same, apart from
the sound equipment, and give a picture loin.
by 8in. The vision receiver ìs a straight set
with two RF. stages, diode detector, and
one VF stage with secondary emission
There are six tuned circuits,
valves.
arranged as band-pass filters, and a sound
rejector. The CR tube is fed with a DC
restoring circuit. Magnetic deflection and
focusing are used with hard -valve saw -tooth
oscillators. The T26 is equipped for television sound only, but the Tz5 is provided
with a three -band broadcast set in addition.
It is priced at 47 guineas, whereas the Tz6
is 40 guineas.. A booster amplifier is available for use at great distances from Alex-

andra Palace.

Armstrong Model

SS r

o`` superhet-straight

receiver.

'

Alba Model 5ro all -wave table
radio -gramophone.

In addition there are some battery sets.,
one an all -wave model, and a small portable.
A. J. Balcombe, Ltd., 52-58, Tabernacle
Street, E.C.z.

ANTIFERENCE

(10)

This exhibit comprises television aerials
and twelve different types are shown at
.

One of the most interesting is the Model
with independent " straight " and
superhet. circuits tor high -quality and longdistance reception. The resistance -capacity coupled push-pull output stage makes use of
triodes and is rated at 8 watts.. There are
ten valves, including rectifier and tuning
indicator, and the price is so guineas.
Another model which should find a ready
market is the AW38 all -wave radio-gram.
chassis with a 6 -watt output stage. This
receiver has eight valves including the rectifier and tuning indicator, and the price is
8 guineas.
One of the cheapest models in the series
is provided with press -button tuning and is
supplied complete with Bin. loud speaker.
Armstrong Mfg. Co., Walters Road, Nags
Head, Holloway, N.7.
SS ro

:

B.I.. (20)

This stand is devoted to a display of wires
and cables, copper and aluminium sheet,
soldering materials, earthing rods,. and condensers. The last cover an enormous range
from low -voltage tubular- types to highvoltage models in steel containers. Electrolytic condensers are also shown, as well as

The Baird Model T28 television receiver.

Both larger and smaller receivers are
listed: The Tz7 gives a picture 12ín. by
9in., and costs 48 guineas. In common
.
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with all models produced by this firm,
direct viewing is adopted, and magnetic deflection and focusing are used. The smaller
sets have a gin. tube giving a picture 7tin.
by 64ín. The T24 is a table model at
30 guineas, whereas the T28 is a console
type.
Baird Television, Ltd., Crystal Palace,
Anerley Hill, S.E.19.

BELLING -LEE (3 & 26)
Aerials for ordinary broadcast as well as
for television reception form a prominent
part of this exhibit. The new Skyrod vertical aerial is an anti -interference pattern and
is now fitted with a new -style plug-in aerial
transformer in a small weatherproof conIt also embodies a lightning
tainer.
arrestor, and as the metal supporting mast
is earthed perfect protection is given to the
receiver
The aerial is in 6ft. lengths and can be
raised to a height of 18ft A redesigned
chimney fitting enables the aerial to be
securely fixed by a single lashing where
hitherto two were used. Complete with r2ft.
mast, ì2ft. aerial, and all accessories, the.
price is 5 15s.
Television di -poles with and without reflectors in weatherproof all -metal construction are shown. A hollow mast is employed,
and the low -impedance feeder is brought
down inside the mast. These -aerials are
designed to withstand the fiercest gales, and
the protected down-lead ensures freedom
from fracture at the point of contact, so
that once erected they will need very little
attention. Di -pole, reflector, mast, fittings,
and 75ft. of feeder cost £7 1os. 6d., but as
all the parts are obtainable separately the
cost would be reduced where an existing
mast could be employed.
So far nothing ' has
been said of the host
of small items made by
this firm. There are
plugs and sockets in
abundance, fused
mains connectors, and
some special moulded
parts, such as valveholders and sockets designed for the highvoltage circuits of television sets. All kinds

amplification of the order of
1,000 times can be secured from a single
multiplier even in its television applications.

Bosch Electronics Augetron.

Vacuum Science Products, Ltd., r66, Weir
Road, Balham, S.W.iz.

BULGIN

(62)

As something of the order of 300 new
items have been added to the catalogue of
Bulgin components, it is obviously impos-

sible to do more than mention just a few.
The television aerials have been redesigned, many new pilot lamps and holders
introduced, additions made to the range of
silvered -mica condensers, some new models
added to the series of fuses and fuse holders,
nearly one dozen new knobs of various
kinds have appeared; one could go on
in this way for quite a long time.
Taking a few individual items, there is
a range of Unit coils, so-called because each
coil is separate and not part of a set. These
cover all wavelengths from 7 to 2,600

metres, and comprise aerial, RF, and oscillator coils. They have type numbers C86
to Cro4, and cost between is. gd. and 2s.
each.

of interference suppression devices for wireless
as well as for domestic

electrical apparatus are
made by this firm.
Belling & Lee; Ltd., Cambridge Arterial.
Road, Enfield, Middx.

BOSCH ELECTRONICS

(18)

The Augetron is the main exhibit of this
firm. It is a six -stage electron -multiplier of
the grid -controlled type. With an indirectlyheated cathode rated to consume 1.5 A at
2 volts, the multiplier requires 300 volts per
With
stage, or nearly 2,000 volts total.
ro mA in the final stage the overall mutual
conductance is about 4o mA / v.
The input capacity is 4 µµF. and the output 7.5o µµF., and at 45 Mc/s the input resistance is. over 20,000 ohms. It is claimed

Burndept Model 290.

The Model, 290 table model superhet. for
AC mains has a push-pull output stage with
the high rating of 18 watts. It tunes down
to 13.5 metres and has four wavebands.
.

The same chassis is incorporated in the
Model 303 radio -gramophone, which sells at

guineas.
The model 316 radio -gramophone at 28
guineas is fitted with a record-changer of
simple design playing eight 10 -inch or 12 inch records, and in the Model 285 at 4o
guineas the record -changer plays eight
assorted records up to 1zin. diameter:
Burndept, Ltd., Light Gun Factory,
22

.

.

Improved Skyrod Aerial
made by Belling -Lee.

giving a picture 7-pn. x 6m., and including
a broadcast receiver with push-button tuning. The prices are 45 guineas and 39
guineas respectively.
In addition to the Model 309 superhet.
portable, there are ten broadcast receivers
to choose from, including three radiogramophones.

Erith, Kent.

BUSH

Bulgin heavy-duty resistances, new jack
and signal lamp.

Covering practically all requirements is a
range of small spring -leaf -type jacks having
type numbers of Jr1 to J22, and these are
priced at Is. to 2S. 6d., according to the
type.
Resistances of from 2 ohms upwards
wound as a single layer on heat -resisting
formers and designed for use in AC/DC
sets, transmitters, and in electrical apparatus
generally, can be obtained in sizes of from
4 watts to zoo watts dissipation. There are
also some 8o -watt type in the spiral -cord
resistances wound on fireproof formers.
The HT vibrators have been improved,
and a new series both of the synchronous,
i.e., self -rectifying, and non -synchronous
types are now available. A standardised
five -pin" base is fitted to both kinds, so they
become easily interchangeable. They are
made for DC input voltages of from 2 to
32 volts, the former in the synchronous type
only and rated at 5 watts, while the higher
voltage pattern can be supplied for handling
Some new
between 15 and 18 watts.
vibrator transformers are also available.
A. F. Bulgin & Co., Ltd., Abbey Road,
Barking, Essex.

BURNDEPT

(54)

Two television receivers are included in,
the Burndept range this year. They are the
Model 306 for sound and vision with a
loin. x ,8in. picture, and the Model 329

(34)

An unusual feature of many of the AC
sets produced by this firm is the use of a
triode, output valve. In addition the Model
PB65 has an RF stage for SW use only.
On meclium and long waves the triodehexode frequency -changer has a pre selector, but on short waves an RF stage is
included. There is one IF stage, and detection, AVC, and first-stage AF amplification are obtained from a duo-diode -triode.
This is followed by a second triode AF stage,
and then comes the triode output valve.

Bush button battery superheterodyne,
Type BA6i.

The set has push-button tuning, giving four
MW and two LW stations, a short-wave
band extending from 16.5 metres to 51
metres, and variable selectivity. It is priced
at 141 guineas. A similar receiver without
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the RF stage is the PB63 at I21 guineas.
At the same price there is a battery set.
-the BA63. This starts off with a triode-

accumulator.

Gordon Elf, Ltd., 55, Rathbone Place,

W.I.

FASTENER

CARR

(66)

This stand is devoted to a display of every
conceivable variety of small metal parts.
Over zoo different types of solder -tag are
shown, in addition to a multiplicity of terminals, clips and contacts.
Carr Fastener Co., Ltd., Nottingham
Road, Stapleford, Notts.

CELESTION

Buslr button Type PB63 AC receiver.
pentode frequency -changer and has one

IF

stage before the duo -diode -triode detector,
AVC source, and AF stage. This is transformer -coupled to a QPP output valve.

(25)

The progressive detail improvements in
design which have been incorporated in the.
Celestion extension loud speakers do not
justify any change in type numbers, and the
whole range is being maintained without
alteration "in price. The " Senior Auditorium," " Sixty -Six," " Fifty -Five," and
" Duode 33 " units will require no introduction to our Leaders, but they may not have

Push-button tuning is provided. A similar
battery set but with a pentode output valve
is also available-this is the BA6i.
AC/ DC sets are also on view, in addition
to television receivers. One of these gives
a loin. by Bin. picture and is combined with
an all -wave receiver having push-button
tuning and a triode output valve. It is listed
at 47 guineas. The vision receiver has three
RF stages, diode detector, and one VF
stage secondary emission valves are used.
Gas -triodes are employed for the saw -tooth
oscillators, and followed by pentode ampli

Celestiori. " 55 ;
PM loud speaker.

trioele output valve in the AC models. The
Type 81, for instance, has a 2XP output
valve, which is preceded by a duo -diode triode. There is a triode-hexode frequency changer and one IF stage. It is a three -band
set, and there is a mechanical push-button
system ; AVC is, naturally, included, and,
in common with other receivers produced by
this firm, permeability trimming is used in
the IF transformers. It is priced at ion:
guineas. The battery and AC / DC sets have
"

pentode output valves.
A push-button car-radio .receiver is now"
made by this firm, and is available in 6
or 12 y. types. It is of the two -unit type ;
one contains the frequency -changer, push:
buttons, volume and tone controls ; the
other consists of the IF amplifier, detector,
output stage, loud speaker, and vibrator
power supply. The installation is straightforward, and either a roof aerial or an
under -car aerial can be supplied.
Among the new television apparatus
shown, particular interest attaches to the
Model 1210. This has a i5in. cathode-ray
tube arranged for direct viewing, and pip vides a picture 52in. by loin. A total ©f
twenty-one valves is used, and a three -bald
broadcast set is included. For use at more
than 20 miles from Alexandra Palace the
I2loA is recommended ; this includes three
more valves and has greater sensitivity. It
is listed at 56 guineas.
:

;

fiers.

Bush Radio, Ltd., Power Road, Chiswick,

W.4.

CAMEO (21)
rangé of portable receivers is shown
on this stand, and although -some are
AC/DC models and some all -wave sets, reception in all cases is effected on the builtin frame aarials.
A

yet become acquainted with the fact that
the constant impedance volume control unit
used in some of the cabinet models is now
available separately, priced ios.
Cyril French, 29, High Street, Hampton
Wick, Kinbston-on-Thames.

COSMOCORD (72)
gramophone turntable unit, the.
Model AC9 / M9, has been introduced. It
incorporates a new form of floating suspension and a redesigned magnetic pick-up with
an average- output of 0.75 volt. The price
for AC operation is f2 19s. 6d., and a
"Series 3 " crystal pick-up can be- fitted for
12s. 6d. extra. A universal AC/DC model
is also available, and the motor units are
-

-

A new

sold separately.

Gordon Elf ail -dry ,battery portable model
A.R.P.

The Model 500 pick-up head, at 7s. ed.,
and the "_Ad -a -Gram" playing desks are
being continued.
Cosmocord, Ltd., Cambridge Arterial
Road, Enfield, Middx.

the RF, FC, and IF stages, while another
interesting feature of this set is the inclusion
of a noise suppression stage.
Optional LT accumulator or -a 3 -volt dry
battery can be used for the filament supply
in the Model ARP, a barretter serving to
regulate filament voltage when dry -battery
LT is employed. This set costs £7 17s. 6d.
All the battery receivers have a small
fuse lamp to safeguard the valves in the
event of the LT leads accidentally falling

Cossor Model I2I0 television receiver.

A wide range of valves of all types is
shown, including many special television
models and many American types.
A. C. Cossor, Ltd., Cossor House, High bury Grove, N.5.

In the. Model AWB, a six -valve battery
superhet., AVC is used on the AF stage preceding the QPP output valve, as well as on

Cosniocord Model AC9/M9.

COSSOR

(48)

is to
be found on this stand, and an interesting
point is the almost universal adoption of a
A wide range of broadcast receivers

DECCA (44)
Prominent among the large :range of receivers displayed on this stand is the
Model AW6. 'It is a superheterodyne with
frequency -changer, one IF stage, duo -diodetriode detector, AVC source, and AF amplifier and tetrode output valve. There is one
short-wave band in addition to medium and
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long waves, and it is interesting to note that
the band chosen is 12.5-35 metres. The
makers feel that the r3 -metre band is of
more general use than the commonly included 49 -metre band. This latter band is
available in other models listed by this firm.
The Brunswick models shown include a
table radio -gramophone at 14. guineas.
Press -button tuning is provided, and the receiver is a superheterodyne covering
medium and long wavelengths. _An output
of 41 watts is available.

AUGUST 24th, 7939.

sistances for dissipating from 5 to 5o watts.
A temperature rise of 25o degrees C. is per -

Dubilier power wire -wound resistance.

missible, and this temperature is taken as
the basis for full rating. Sizes range from
too to 1o,000 ohms, and prices from 2s. 6d..
to 5s. 6d. each.
These comprise only a few of the newer
items, and there is, of course, an extensive
range of high- and low -voltage fixed condensers in paper, mica, or electrolytic types.
Fixed metallised resistances are shown in
sizes of from watt upwards, and there are
also many different kinds of volume controls and motor car suppressors.
Dubilier Condenser Co. (1925), Ltd.,
Ducon Works, Victoria Road, N. Acton,
W.3.

DYNATRON (1 & 39)
Following its usual practice, this firm is
exhibiting receivers of somewhat specialised
type. The main features are the inclusion
of an elaborate variable selectivity system
and adjustable whistle filter the equipment
is arranged as a straight set for local reception, and as a superheterodyne for more
;

EDISWAN (23)
One of the most interesting features on
this stand is a range of Mazda battery valves
with filaments rated at 1.4 volts. They are
intended for dry battery operation, and,
except for the output pentode, consume only
0.05 A. The range includes a heptode frequency -changer, an RF pentode, a single diode -triode, and an output pentode. They
are fitted with the Mazda octal base.
The well-known high mutual conductance
television RF pentodes are on view, together
with gas-triode saw-tooth oscillators and
other special television valves. Cathoderay tubes, too, form an important part of
the exhibit, short television tubes for magnetic deflection and focusing being on view.
.

Mazda electromagnetic
CR tube for television.

B.T.H. loud speakers, 'phones, and pickups are also shown.
A feature is being made of the Electroencephalograph. This is an apparatus for
the examination of brain activity, and its
operation is described by models and diagrams.
The Edison, Swan Electric Co., Ltd., 155,
Charing Cross Road, W.C.2.

EKCO

Decca 46 television and all -wave receiver.

Two television sets are shown, one including television sound only, the other having
a broadcast set in addition. The picture
size is rom. by 8ín. The receiver is a superheterodyne with an RF stage and frequencychanger common to both sound and vision.
There are two IF stages in the vision, and
one in the sound, channels.
Decca Radio & Television, Ltd., 1-3,
Brixton Road, S.W.9.

DUBILIER

(47)

The research activities of this firm have
evidently been very well distributed between
the requirements of television and ordinary
broadcast reception, and the receivers in
both catalogues are full of interesting new
features.
The motor-driven " Radio Brain " has
been redesigned to increase the speed of
station selection, and in all press -button
models n1w switching arrangements known
as " Solo Touch " action ensure that appropriate wave range selection accompanies the

(28)

A high-voltage paper dielectric condenser
assembled in a cylindrical metal case and
arranged for fixing so that the terminals are
at the top, or, if preferred, at the bottom,
where they can protrude through holes in
the chassis for under-deck wiring, is among
the new components shown this year.
Known as the Type 25185, it is available
in capacities of z, 2, and 4 mfds. for working voltages of 1,o00 or 2,00o DC at prices
ranging from 6s. 6d. to 14s. each.
Other new condensers comprise a range
of very small mica models with wire connections in capacities of 0.00005 mfd. to
0.0005 mfd. and for 35o volts DC working.
These cost 6d. to 8d. each, according to
size.
The Type 5811W is a metallised mica con-

denser fitted with stiffening and protecting
plates. Wire -end connections are fitted, and
they are made in: capacities ranging from
0.000025 mfd. to 0.003 mfd. The working
voltage is' 35o DC.
Wound on cylindrical non -hygroscopic
ceramic formers are a range of power re-

Dynatron Merlin receiver.

distant reception: Many band-pass filters
are incorporated, and it is claimed that the
overall resonance curve is substantially flattopped with steeply sloping sides. Pushpull triodes are used in the AF amplifiers.
Television receivers are also shown and
include a rein. CR tube. They are available with television sound equipment only,
or in combination with all -wave receivers.
The largest is the Ether Emperor IV,
Model 4518, with a total of forty-five valves.
It is an all -wave receiver with automatic
record -changer in the gramophone equipment and television.
Dynatron Radio, Ltd., Perfecta Works,
Ray Lea Road, Maidenhead, Berks.

1:5o6

AC superiiet.

switching on of the set when any button is
pressed. Tone control has been extended to
give either an increase or decrease compared
with normal response in both bass and
treble.

AUGUST
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circuit is now employed in
the P150 " Pick-me-up " portable, and all
the AC mains receivers are fitted with
sockets for the attachment of television.
Models TA2oi and TA9o1 are the " addon units which have been designed for this
purpose. They cost 22 guineas and 25
guineas respectively, and give picture sizes
of 61in. x Sin. and 72in. x 6in. Tuning for
sound and vision is pre-set, and the sound
accompaniment is reproduced via the pickup terminals of the broadcast receiver.
The remaining television models are the
TS7or table model at z6 guineas, and a console for sound and vision only, giving a
picture size of Ain. x 6in. and costing 32
guineas. A single -valve line amplifier for
insertion in the aerial lead-in is available
for districts near the fringe of the service
area. It incorporates its own transformer
and rectifier, and measures 6in. cube.
Flat -ended tubes with magnetic focusing
and deflection are used in all models, and
the chassis are built in three sections in a

Among the servicing equipment is a television signal generator, an all-wave -test
oscillator coveting 5.5 to 3,30o metres, an
oscilloscope for general servicing use, and
a frequency modulator (wobbulator) for use.
with it.
The range of test instruments includes
also a capacity tester, a Super -Sensitive
Analyser-a multi -range test set -with a resistance of 20,000 ohms per volt. This costs

The television receivers are both i8 -valve
consoles, the Model TC918 at 35 guineas

Ferguson Model 9.5.

being provided with a gin. tube and the
Model TC1218 at 40 guineas a rzin. tube

giving a picture size of loin. by Bin.
Ferguson Radio Corporation, Ltd., 1051o9, Judd Street, f47 .C.1.
"

FERRANTI (41)
E.M.I. Service general-purpose oscilloscope.
L.16 16s.

In addition there is a wide range

of PA equipment.
E.M.Z. Service,

Ltd., Sheraton Works,

Hayes, Middx.

ERIE

Ekco TA9o1 " add-on

" television unit.

" scaffold " framework, which considerably
reduces the dimensions and facilitates testjng and servicing.
E. K. Cole, Ltd., Ekco Works, Southendon-Sea, Essex.

ELECTRON (59)
The display on this stand consists of aerial
accessories, and includes several different
forms of aerial wire. An all-wave anti interference aerial is also shown ; i1 has a
twin -wire down lead with matching 'transformer. Earthing mats are on view, as well
as some useful perforated copper strip.
New London Electron Works, Ltd., East
Ham, E.6.
E.M.I. SERVICE (100)
Though the service engineer will be
mainly interested in this firm's products, a
visit by anyone contemplating installing a
television set will be well repaid. On the
stand is shown a variety of television aerials,
some taking the form of compressed dipoles
a little more than a yard in length and suitable for erecting indoors if necessary.
There is one described as a Tilted -wire
aerial that has very marked directional properties, but at the same time gives a wider
frequency response than is usual with this
kind of aerial. Its main applications are
cutting out interference and improving
definition.

There is a wide-band RF amplifier suitable for use when several television sets are
used for demonstration purposes.
a

(13)

The main exhibit of this firm is fixed resistances, the
and i -watt types being
available in insulated form. The Type M
volume control is fitted with a long duralumin spindle, which can readily be cut
to any required length. This is to reduce
the number of replacement parts which need
to be stocked, since receivers vary greatly
in the lengths of the shafts used.
Vitreous wire -wound resistors are also
shown, in addition to ignition -interference
suppressors. Fixed condensers in capacities
from 5 µµF. to boo µµF. and of the silverceramic type are on view with still larger
capacities in the silver-mica range. They
are all protected and insulated.
Erie Resistor, Ltd., Carlisle Road, The
Hyde, N.W.9.

EXILE

&

DRYDEX

The 1939-40 programme of this firm comprises three television receivers, four table
model domestic receivers and the Ferranti
car radio set.
Tubes with a special magnetic deflection
system and permanent magnet focusing are
employed in the television receivers.
Model Tic) at 30 guineas gives a picture 7in.
by 6in and may be used for reception of
the sound channel only if desired. The
end of the tube is protected by an armour
plate glass window. In the T8 console, at
40 guineas, the picture size is loin. by 8in.,
and In the Model T9 at 48 guineas an all wave broadcast receiver is included.
One of the domestic receivers (Model 539)
makes use of the new 1.4 volt valves and
operates entirely from dry batteries. It
covers medium- and long -wave stations and
costs 72 guineas (less battery).
The cheapest AC superhet is the Model
239 at 9 guineas. This includes a short-wave
range from 16.5 to 51 metres and has a
4-watt output stage. Model 239 is a similar
receiver with a larger tuning scale.

(2)

Accumulators and dry batteries in a
variety of types are shown.. The Hycap
series has been enlarged, and so also has
the unspillable range, which now contains
one of the correct size and capacity for
almost every portable set in existence.
A special feature is made of the new Drydex Pack batteries for portables fitted with
the latest 1.5 -volt valves, and also of midget
HT batteries and accumulators for use in
deaf-aid devices.
The Chloride Electrical Storage Co., Ltd.,
205-231, Shaftesbury Avenue, W.C.z.

FERGUSON (17)
Four mains and one battery table model
provide sufficient variety of specification to

cover most needs and purses. The Model
got at 9 guineas fulfils the basic requirements
for efficient reception of short-, medium- and
long -wave stations, while the Model 905, at
16 guineas, includes a low -noise RF stage permeability push-button tuning, provision for
reception of television sound, and a 10 -watt
output. The curved tuning scale is well
placed for manual tuning. A console and
two radio -gramophones complete the range
of broadcast receivers.

Ferranti Tro television receiver.

In the Model 439 at 12¡ guineas ganged
permeability tuning has been adopted for the
push-button tuning system, and the manual
tuning scale is of a new type with vertical
coloured light bands for each waverange.
Ferranti, Ltd., Radio Works, Moston,
Manchester, 1o.

G.E.C.

(35)

This firm is showing a very wide range
of receivers the majority of the smaller
The
types have a single SW band.
mechanical push-button tuning system oper.

Wireless
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ates the waveband switching, and there is,
of course, provision for manual tuning. An
unusual feature is the inclusion of tone compensation in the AF amplifier.
One of the most interesting sets is the
Model 4o ro.
This is a large receiver
designed primarily for overseas use. It
covers II -2,100 metres in five bands. There
are an RF stage, frequency-changer, two IF
stages,. a duo -diode -triode detector, AVC
source and tone -compensator, AF stage, and
push-pull "tetrode output stage. There are
independent bass and treL?e tone controls.
A pair of matched speakers is used to handle
the 12 watts output. It is priced at 29
guineas.
Television receivers are also '`shown. In
addition to an " add-on unit," there is _the
BT.009I at 32 guineas. This is a console
type for television only, and has a sin. tube
giving a picture 7 in. by 6in. It is a superheterodyne, and provision is made for using
the sound channel alone. The same vision

GARRARD
(56)
In' addition to the existing RCIA and RC4
models, two new record changers make their

first appearance an this stand.
The RCio is a popular model at £6, incorporating a new record spindle of non -slip
design. It will play eight loin: or eight
izin. records, and a spring mounting is sup "plied to minimise acoustic feed-back' to the
pick-up.
In the RC5o at £8, loin. and rein. records
up to a total of eight can be mixed in any
order. A rejection control is included, and
special attention has been paid to the suppression of electrical interference.

AUGUST 24th, r939.
radio-gram. under the, type number 160o. It
is a three-band- set with an RF "stage and
triode-hexode frequency -changer; the IF
valve acts as a DC amplifier for the AFC

'

Garrard RCio record changer.
A representative selection of turntable
units -and gramophone motors is also being
shown.
Garrard Eng. & Mfg. Co., Ltd., Newcastle
Street, Swindon, Wilts.

GOODMANS

(19)
The " infinite baffle high -quality loud
speaker has undergone several changes since
last year. These have been directed towards increasing the power-handling capacity and are to be found chiefly in the
method of suspending the main diaphragm.
The P12 public address units, which are
also in demand for use with high -power

Model 4054 G.E.C. receiver with pesh-

button tuning.
equipment is available combined with an
all -wave broadcast set. This is the BT.0092
at 40 guineas. There is also a de luxe model
with I2in. tube, all -wave receiver, and automatic record -changer.
The -range of Osram valves is increased
by the addition of several new types.
Among battery valves are four new specimens with a .z -volt filament rating ; these
are the X24 triode-hexode ; the HDz4 duo diode -triode ; the KT24 output tetrode, and
the HLzr triode. The main feature of these
valves is a reduction in filament current
while improving or retaining normal characteristics.
High mutual conductance valves are now
available in the 6.3 -volt range with the octal
base, and there are several new television
types. There is the X6z triode-hexode with
a conversion conductance of 1.75 mA/v.
and two cathode connections, and the
Z62 RF pentode with -a, mutual conductance
of 7.5 mA /v. An input resistance of 4,00o
ohms at 40 Mc / s is claimed.
General Electric Co., Ltd., Magnet House,
Kingsway, W.C.z.
-

.

All -wave receiver with push-button tuning
H.M.V. Isoo.

;

system, with which is also associated a due
diode' in a discriminator circuit. A duo diode-triode provides detection, AVC and
AF amplification and feeds the output
tetrode. Negative feed-back is used arid
the output is given as 10.5 watts. The
push-button tuning system is motor -driven
and caters for six MW and two LW stations.
AFC is provided primarily for motor tuning,
but can be used or not as desired for manual
tuning.
A somewhat smaller receiver, but of
similar general type, is the model 150o.
This has no -RF stage and a smaller output
valve is used. AFC is included but with a
different circuit arrangement, and the pushbutton system is of the switch -type. \ There
are three wavebands.
Television is also a prominent feature of
this exhibit, and not the least interesting

Goodmans Pie energised loud speaker.

domestic receivers, have been given suitable alternative methods of mounting, and
there is a new range of high -quality output
transformers of flat characteristic and low
harmonic distortion. Type H4, suitable for
powers up to 15 watts, costs 35s., and the
Types H3 and Hz for 8 and 4 watts cost
15s. and 8s. 6d.
Goodmans Industries, Ltd., Lancelot
Road, Wembley, Middx.

H.M.V. television receiver, Type 1800.

H.M.V. (46 & 53)
One of the most interesting of the new
receivers shown by this firm is the model
1200, which is also available as an auto-

point in the new models is the inclusion of
a noise -suppression circuit on television
sound. An RF stage is used with triodehexode frequency-changer and two IF
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stages, all being common to both sound and
vision channels. Vision and sound are then
separated and each has a further IF stage.
On sound the output of this is taken to a
duo -diode detector and noise suppressor,
which is followed by a triode AF stage and
tetrode output valve. On vision, a diode
detector is used and followed by one VF
stage which feeds the magnetically deflected
and focused CR tube and also a diode and
tetrode used for sync separation. Hard valve saw -tooth oscillators are used and
followed by tetrode output valves. The
models i800 and i8or have a loin. tube,
and the former, which is a table model,
costs 31 guineas. The 1802 and 1850 have
a r4in. tube these are both console types,
but the latter includes an all -wave broadcast set. The iSoz is listed at 44 guineas.
The Gramophone Co., Ltd., 98-108, Clerkenwell Road, E.C.

'new sharpener, known as the " IM Point master," has been developed. This is of
the reciprocating type and is mounted on a
black moulded base which can be screwed
to the turntable motor board. The price is
3s. 6d., and replacements of the special
abrasive strip cost 6d. per packet of four.
Alfred Imhof, Ltd., 112, New Oxford

This is suitable for installation in
caravans and private A.R.P. shelters, and
it could also be used to operate a vibrator or converter -type HT "supply> unit for an
emergency wireless receiver.
Lawley Electrical Storage Company, 27,
Newton Street,High Holborn, W.C.z.
L6 ros.

Street, W.C.T.
-_
INVICTA (16)
Eight table models, three portables, a console and a radio -gramophone constitute the
basis of the Invicta programme for the coming season. Those receivers with " all -

`

specifications include a short-wave
band of 50-20o metres covering the trawler
wavelengths, etc., and the short-wave broad wave

'

;

HEAYBERD

-

(57)

Domestic and service-station type battery
chargers occupy a large part of this stand.
One that would be ideal for charging the
small accumulators in deaf-aid amplifiers is'
the miniature Tom Thumb model, which
will charge a z-volt cell at 0.5 amp. The
Model A.O.z can be used for charging z-,
4-, or 6 -volt batteries at one ampere, while
if one requires to charge z-,, 6- and, r2 -volt
batteries the Model A.O.3 provides the
required output.

McMichael Model 393.

Invicta TL4

add-on " vision unit.

cast band tunes in each case down to 13.5
metres.

Heayberd Model A.0.9 battery charger.

Various examples of rectifying equipment
for converting AC to DC are also shown,
together with a representative selection of
mains transformers to meet general wireless
and television requirements.
F. C. Heayberd & Co., 1o, Finsbury
Street, E_.C.z.

HOLSUN

The A49C console and. A49RG radiogram. at Lie and 17 guineas respectively are
neat instruments which should appeal to
dwellers in flats and small houses. Those
who want something smaller still will find
the " IMP " midget receiver of special
interest.
In addition to the broadcast receivers
there are three television sets. Model TL7
is a console with a 9 -inch tube and costs 32
guineas. There is a similar model (TL8) with
a 12 -inch tube, and also a unit for vision only
designed for addition to an existing broadcast receiver.
Invicta Radio, Ltd., St. Andrews Road,
Cambridge.

McMICHAEL (38)
The current list of McMichael broadcast
receivers comprises eighteen models at
prices ranging from 7 to 35 guineas. An
undistorted output of 5 watts has been standardised in all the AC instruments with the
exception of the mains transportable, and
most of the models include a four -position
tone control. This combines variable selectivity with controlled negative feed-back,
and gives a frequency response suited to
every type of transmission.

LAWLEY (83)
This firm specialise in the production of
portable and emergency lighting equipment
>

(40)

A composite display of the three wellknown makes of batteries, Dagenite, Fuller
and Pertrix, comprises this exhibit. Of
special interest in the Dagenite range is the

clock -type indicator fitted to the GBC.9 LT
accumulators, while prominent in the Pertrix
series are the new combined HT and LT
units for use with the latest 1.5 -volt valves.
Holsun Batteries, Ltd., Neville -House,
Page Street, S.W.I.

IMHOF

McMichael 346 radio -gramophone.

(70)

With the object of reducing the time
required to repoint IM Long Playing
and other types of non-metallic needles a
`

Model A.C.5 portable lighting set (made by
Lawley Electric.

Imhof

" IM

Pointmaster " needle
sharpener.

in which a new type of dry accumulator is
used.
A compact 6 -volt 40 -amp. hour unit, including an AC mains charger, costs
-

The Model 394 at £11 15s. is a typical receiver incorporating this tone control, and:
it is interesting to note that the same feature
is to be found in the battery equivalent,
Model 393, at {1r 5s., less batteries.
Ìn the Model 390, at £9 7s. 6d., will be.
found most of the McMichael qualities of
appearance and performance at lower cost.
It- is a three -valve superhet with combined
second detector, AVC rectifier and pentode
output valve. The same chassis is used in
the Model 9o3, which is a table radio-gramo -phone of remarkably compact design, selling
at £14 17s. 6d.
Special attention has been given to
cabinet work in all the new models, and the'
Model 396 radio-gramophone is typical of
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the simplicity and good taste of the latest
designs.
McMichael Radio, Ltd., Wexham Road,
Slough, Bucks.
McMCTRDO.
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SILVER

(107)

The resources of this firm are concentrated on one instrument, the " Series II "
15-17 superheterodyne, which is a i5 -valve
receiver of advanced design, combining the

sensitivity of the " communication " type of
receiver with high-quality reception from
local stations. The circuit includes three IF
stages with variable selectivity and a very
efficient RF stage.
Refinements which have been recently
introduced include a separate valve for inter station noise suppression and negative feedback in the signal rectifier. An improved
system of AF. amplification with .direct
coupling has been developed and will be incorporated in a de luxe version of this

11 in. by gjin. with direct viewing. The
receiver is a superheterodyne with RF stage,
frequency -changer and three IF stages ; the
detector is a diode, and is followed by a VF
stage which feeds the CR tube and the sync
separator. The early stages are common lo
bóth sound and vision, but the sound signal
is picked out after the second IF stage and
is provided with an IF stage of its own.
A noise -suppression circuit is included with
the detector, and there is a triode AF stage
before the tetrode output valve. Magnetic
deflection and focusing are used with hard valve time bases. This model is listed at
44 guineas. Smaller sets with tubes dove n
to Tin. are also shown, and there is a large
variety of television aerials.
The broadcast receivers cover a wide
range, from a three -valve battery model at
8 guineas to a 10 -valve autogram. at 54.

receivers is also shown, and these include
one with push-button tuning, Model 496, at
io4 guineas, and a larger g -valve model.
described as the Radio -Nine at 222 guineas::.

receiver.

British McMurdo Silver Co., Ltd., 17,
Hertford Street, Park Lane, W.r.

MARCONI-EKCO (109)
Laboratory., type equipment, much of
which will appeal to the advanced service
engineer, is - shown on this stand.
One
such is a beat `frequency, oscillator with a
range of 1o_ to 12,000 c/s and giving Soo
milliwatts output: Another is an ultra short -wave signal generator which can be
supplied with a frequency coverage of 5 to
6o Mc /s or 18 to 15o Mc /s. Modulation at
400 c /s is normally provided, but in a
specially altered model external modulation
at 2,000 c/s can be employed:
An output -power meter covering a range
of o.r to 5,000 milliwatts, a portable mains operated capacity bridge for capacities of
0.1 to 500 mfds., a distortion factor meter
and a wave analyser comprise some of the
smaller test sets shown on the stand.
For testing and developing television sets
there is the Scophony Pulse Generator

Vibrapack unit with adjustable voltage
control made by Masteradio.

In most cases the receivers can be supplied
with the loud speaker built in or with it as a
separate unit. Various types of remote
control units are also shown.
Masteradio, Ltd., 1, Newton Street, High
Holborn, W.C.2.
`

,

Marconi-Ekco ultra-short-wave signal
generator.

which enables a receiver to be checked for
interlacing,
linearity,
synchronisation,
focusing and definition. The video signal
takes the form of a lattice pattern on the
screen of the CR tube, and a sound carrier
modulated at 40o c /s is also generated.
The combined signals are stated -to be
similar in all respects to those transmitted
by the B.B.C.
Moving -coil headphones are made by this
firm, and these give a good response over
a range of 5o to 8,000 c/s. As they will
handle an input of Soo milliwatts without
overloading, they are particularly suitable
for broadcast reception when for one
reason or another headphones must be
used.
Marconi-Ekco Instruments, Ltd., Electra
House, Victoria Embankment, W.C.2.

MARCONIPHONE

(36)

Television forms an important part of this
firm's exhibit, and one of the most interesting models is the 712. This gives a picture,

The Marconiphone Model 710 television set.

guineas. Of the new types the 884 console
at 14 guineas is extremely interesting. It
is a three -band superheterodyne with frequency -changer, one IF stage, duo -diodetriode detector, AVC source and AF amplifier, and tetrode output valve. Push-button
tuning ,of the switch type is provided in
addition to manual control, and gives a
choice of .three `MW and two LW stations.
Some of the larger sets include AFC, and
this is adopted for both switching and
motor -driven push-button systems. In one
model, the 88o, AFC can also be used with

MULLARD
(55)
Apart from valves and cathode-ray tubes
this firm is showing receivers and test
apparatus. Prominent among the latter is
a service signal generator for which a
" wobbler " is available so that it can be
used in conjunction with a CR oscillograph
for the visual examination of resonance
curves. Two oscillographs are shown, and
there is an AF oscillator as well as a capacity
bridge and a valve tester. The AF oscillator
is of the beat-frequency type and covers 1515,000 c /s with direct calibration of the two
dials. The output is 40o mW with less than
2 per cent. distortion.
The receivers fall into two groups those
with manual tuning and those with -both
press -button and manual tuning. A mech.

:

manual tuning.
Marconiphone Co., Ltd., 210-212, Tottenham Court Road, W.I.

MASTERADIO

(97)

The range of Vibrapacks, which are complete units for obtaining HT up to 3óo volts
at loo mA from a 6- or 12 -volt battery,
makes an interesting exhibit on this stand.
Five different models can be examined, and
a' feature of particular interest is the 'provision made in some to vary the output,
voltage between quite wide limits by selecting the appropriate tappings on the transformer. This is done by a switch.
The effect on the output and, incidentally,
on the life of the vibrator, if components
of unsuitable value are employed, is demonstrated by 'means of a CR oscilloscope.
Of interest is the new Type 443 high voltage vibrator for converting DC voltages
of fro or 220 to AC at 85 c /s and with a
continuous working secondary load ©f 15o.
watts.
The Masteradio range of car radio

Mullard

5 -valve

all -wave set, MAS 103.

anical system of control is usedin the fatter
with a very simple method of adjustment.
A feature is that the press -buttons not only
operate the túning condenser but also the
waveband switch; Up to six stations are
available, of which three must be medium
wave. The other three are available in any
combination for medium and long waves as
A new tone control is incordesired.
porated in some models, and the negative
feed-back circuit is linked with the volume
control so that feed-back is increased as the
volume is reduced.
Television receivers are also being shown.
There are two models, both with gin. tubes;
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one is for television only, the other includes
r broadcast set.
Mullard Wireless Service 'Co Ltd., Century House, Shaftesbury Avenue, W.C.2.

MURPHY
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purpose receivers which are a feature of the
present Murphy policy, and in it separate
circuits with bandspread tuning are designed
to give maximum efficiency in each of the
short-wave broadcast bands. Normal performance is retained in the medium and long
waves._

(33)

To cater for a wider range of requirements, four new television receivers have
been introduced to take the place of the
A56V, which was the backbone :of last sea-

son's television programme. They include
a table model (V84) with sin. tube at £29,
and a combined television and broadcast
receiver (V88c) with ,.z2in. tube at /5o.
The two intermediate models (V84c and
V86c) have gin. and .121n. tubes respectively, and are restricted to the television
.

only, at 32 gns. There are two consoles giving picture sizes of 74in. x 5 in. and loin.
x 8in. and two similar models incorporating
wireless receivers with the latest Philips
push-button control.
This new control mechanism is of ingenious design and is well worth a close examina -

In- the Model 74, on the other hand, the
emphasis is on quality of reproduction from
the worthwhile medium and long wave
stations.
The range is completed by the " 72 "
series of popular receivers, and the "7o"
series which the makers put forward as
utility receivers with the minimum specification for satisfactory results.
It is pointed out that there are virtually
forty different types in the Murphy programme, for the leading' models are all
adaptable for push-button or remote -control
which may be added at the user's discretion.
Murphy Radio, Ltd., Bwadwater Road,
Welwyn Garden City, ,Herts.

PHILCO

(31)

Of the two television sets shown, one,
the Model Tel. r, is an add-on unit, sound
reception being effected via the ordinary
broadcast set. It includes 16 valves, gives
a picture 6in. x 4sin. and costs 24 guineas.
The Tel. 2 is a sound and vision set fitted
22 valves, the
price is 45 guineas.
There are five AC receivers, three of
which embody press -button tuning systems.
The Model A5 is fitted with permeabilitytuned coils, push-button tuning, and provision is made for gramophone reproduction
as well as for a television add-on unit. Permanent connection can be made to the
television unit as internal switching makes
all necessary connections to the audio amplifiers. This set has one short-wave range
tuning from 16.6 to 5o metres and costs 121.
guineas.

with a rrin. tube. Including

Murphy V86c.

programmes. A feature of the new models
is an audio noise -suppression circuit for
minimising car interference.
Two interesting new quality receivers also
make their debut at the show. They are
the A76c console and; A78RG radiogramophone, and may be regarded as the
modern counterpart of the A4oc console,
Twin loud
which is now discontinued.
speakers are incorporated in both the new
models and circuits for short-wave reception.

Philco all -dry battery-portable, model P429.
A similar chassis but with slight modii cation to the audio side is used in the Model
A5 ARG radio gramophone. It is fitted
with an automatic record changer accommodating loin, and 121n. records.
There are some AC/ DC models and
several battery sets, one of which, the Model
Br, is a four-valve all -wave superhet with
push-button tuning. The latest 1.5 -volt
valves are fitted and dry batteries are used
for both HT and LT supplies. Another alldry battery set is the Model P429 portable
which, complete, costs 91- guineas.
Three car radio sets and a range of extension loud speakers are shown.
Television Corporation of
Philco Radio
G.B., Ltd., Perivale, Greenford, Middx.

PHILIPS
Murphy A78c.

are similar to those of the A76 table model.
The latter is representative of the special

(45)

Five new television receivers are being
shown in addition to the large-screen instrument which is being continued from bet
year. The basic instrument is the Type
2405 horizontal table for sound and vision

Philips Type 2407 television console.

It operates spiral vaned tuning condensers, which this year have been shaped
to give a straight line frequency characteristic, and the most important advantage is
that the waverange is automatically selected
by the station button according to the position in which it was originally adjusted.
Any or all of the six keys can be allocated.
to medium -wave stations, and up to three
for long -wave stations.
The sets which include the new tuning
system are the Type 68o table model at
to gns., Type 735 table model 3 -diode rectifier at .1' gns.; Type 855 with the addition
of a " Silentron " RF stage at 15 gns and
the Type 599. console and Type 711 radiogramophone at 14 gns. and 23 gus. respectively.
Two battery receivers, a simple three valve mains superhet, a battery portable
and a car radio receiver complete the range.
All the mains receivers incorporate an improved tone control system with negative
feed-back designed to afford maximum amplification on weak stations.
Philips Lamps, Ltd., Century House,
Shaftesbury Avenue, W.C.2.
-Lion,

PILOT (42)
This firm is showing a wide range of
receivers, among which are two models with
Among the larger
press -button tuning.
receivers the T.59 is interesting in that it
covers 6.5-2,000 metres in five bands. it
has a Class A push-pull output stage with
negative feed-back and an output of 10.5

-

watts.
The smaller sets have only one SW band
16 / 53 metres--in addition to the medium
and long, and a single output valve. Of
this type the Model 35 is available in various
forms, from a table model to a radio gramophone at prices of 10i-21 guineas.
These are AC models, but AC/DC types are
available at slightly higher prices.
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Among the battery sets the Twin-Miracle
is interesting, since it is arranged for all -dry
battery operation or AC/DC mains operation. It covers medium and long waves

There is also a new range of ultra -shortwave miniature condensers having steel
frames and brass vanes.
Polar Bar -Type two- and three gang
models are shown, together with some new
short-wave condensers mounted in the same
pattern frames. These have maximum
capacities of 92 minds and a three -gang
model costs 17s. 6d.
A complete range of mechanical pushbutton tuner units, oak rotary switches,
N.S.F. resistances, volume controls, tubular
and silvered -mica condensers and special
components available to set makers are also
shown.
Rogers, Ltd., Mill Lane, Old
Wingrove
Swan, Liverpool, 13.

PYE

Pilot Twin-Miracle AC/DC/battery portable.
with a built-in aerial and is a portable; it
is listed at 92 guineas with batteries.
Pilot Radio, Ltd., 31-33, Park Royal
Road, N.W.io.

PIX

(32)

Among the twenty-six broadcast receivers
shown by this firm, one of the most interesting is the " International." In addition to
the usual medium and long ranges there are
six short-wave ranges-one for each broadcast band-with band spread tuning on each
an effecrange. Added together these give
tive scale length of 44ft., and it has been
found possible to calibrate the settings of

(ú4

The products shown by this firm are
mostly related to aerials, and in addition to
components such as lightning arrestors and
earthing devices, complete aerial systems
are being shown. The "- Gripon aerial is
designed for easy attachment to building
projections. such as water channels and is
provided with ari efficient waterproof insulator.
British Pix Co., Ltd., Pix Works, Lillieshall Road, S.W.4.

PLESSEY (68)
This stand is devoted to a display of the

components, skeleton units and accessories,
made exclusively for wireless set manufacturers.
These include gang condensers in a variety
of types and sizes, Yaxley-pattern switches,
permeability tuning units, motor -drive tuning units, loud speakers and items of this
kind that go to make up a modern radio
set.
Plessey Co., Ltd., '56; Vicarage Lane,
Ilford, Essex.

POLAR

(110)

A number of new short= and ultra -short-

wave condensers have been introduced this
year. The Type E is now available in sizes
and plate spacing particularly applicable to
low- and medium -power transmitters, but
none the less suitable for use in receivers as
well.

(111)
R. and A.
This company specialises in the supply of
loud speakers to set manufacturers, and the
stand includes a representative display of
moving -coil reproducers with circular and
elliptical diaphragms. Seven diaphragm
sizes have been standardised, and both energised and permanent -magnet fields can be
supplied to manufacturers' specifications
according to the flux density required.
Output transformers and chokes are available in a range of seven different types.
Reproducers in Amplifiers, Ltd., Frederick
Street, Wolverhampton.

R.G.D.

:

:

area. The sound section includes noise
suppression circuits for ignition interference
and the sound section may be operated independently for relays of high -quality broadcast programmes. In the Models 9c and 12c
the sound output is 22 watts and in the
Models 12CR and 12RG, 8 watts.
All four models are consoles, a 9-inch tube
being employed in the Model 9C at 32
guineas and a 12 -inch tube in the remainder.
Models r2CR and r2RG include a radio
chassis similar to the Model PS, and the
Model r2RG, which costs 7o guineas, is
equipped with an automatic record -changer.
Pye, Ltd., Radio Works, Cambridge.

Pye " International

receiver.

(29)

Three basic chassis form the foundation
of the 1939-40 range of broadcast receivers
A six - valve
and radio - gramophones.
permeability tuned push-button superhet is
found in table model, console and radiogram. form at prices from 16 to 35 guineas.
Motor driven tuning is supplied in the
it -valve chassis, which is provided with
a 6-watt output in the 3611 console ande
5311 auto -radio -gramophone and 12 watts in

individual short-wave stations. The price
is 162 guineas.
Press button tuning is now a feature of
many of tho Pye transportables, and in the
mains operated models the buttons are illuminated as in the table model receivers.
Every conceivable requirement has been
catered for and the models listed range from
the " Mite " portable at }4 195. 6d. to the
M9dgl

PS/RG at

33 guineas.

In the new television receivers, simplicity
of operation has been given first consideration. There are only two main controls, for
picture brightness and sound volume. High
sensitivity is provided in all models, and no
additional amplificaticn shoald to required
near the outer edge of the television service

R.G.D. Model 356,

Miniature -type Polar condenser for ultra short -wave circuits.

With normal spaced vanes eight different
sizes are made, ranging from 36 mmfds. to
162 mmfds. coverage. These are known as
the Type E, C6o2. With wider spacing
they become the Type E, C6o3, and the
eight sizes made give coverages of from 3:2
mmfds. to 28.4 mmfds. Single and two gang models are made.

Pye r2RG combined radio -gramophone and
television receiver.

the 551E console and 7511 auto -radio gramophone.
The most impressive instrument of the
series is the Model 1oí5 at Ito guineas. This
has a 14 --valve circuit and an output stage
giving 18 watts. Bandspread tuning is provided for the 19 -metre band, and the motor driven push-button tuning system is fitted
as standard, with remote control.
are
Two radio -gramophone models
equipped for television reception, the Model
39rRG at 75 guineas and the Model 392RG,
with rein. tube, at 13o guineas. The tele-.
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vision chassis is also available in a console,
for sound and vision only, at 45 guineas. A
gin. tube, giving a picture size of 7 -'in. x 6in.,
is employed, and controls on the front panel
are provided for focusing, brilliance, contrast and sound volume. The vision receiver
may be switched off separately, leaving the
sound channel for reception of broadcast programmes relayed through Alexandra Palace.
The cabinet work of this firm reaches a
high standard, and the Model 5511, with
balanced roll-top cover, and the Model 196
console may be singled out for their neat
design.
Radio Gramophone Development Co.,
Ltd., Newton Row, Birmingham; 6.

ROLA
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No fewer than twenty-six distinct types
are included in the range of Rola speakers
now available for the retail market. The
Gr2 high -quality 'unit" which is normally

The latter is a neat bullet type hand microphone with a frequency range from 5o to
1,000 cycles, costing L3 15s.
The " Junior " pick-up at 19s. 6d. has a
crystal cartridge of the torsion type which is
housed in a die-cast tone arm of simple
design and smooth exterior. In the Type S
a more elaborate tone arm is provided with
ball -bearing pivots and calibrated needle
pressure adjustment.
A range of Centralab potentiometers is
also displayed on this stand.
R. A. Rothermel, Ltd., Rothermel House,
Canterbury Road, N.W.6.

SCOPHONY

(49)

The television receivers produced by this
firm are, of course, of a mechanical type,
and in this respect are unusual. The
smallest is known as the r8in. receiver, since
it gives a picture 18in. by r4lin. The viewing screen is flat and is built into the
cabinet ; there are four vision controls and
one sound.
The vision receiver has three RF stages
before a diode detector, the output of which
feeds a VF stage.. The output of this is
taken through a DC restoring circuit to a
buffer stage modulating the RF amplifier
which feeds the light control system. The
buffer stage also feeds a sync separator,
which is followed by line and frame pulse
amplifiers.
A larger receiver is very similar, but gives
a picture with a z4in. side, and then there
is the Palace De Luxe Receiver. This gives

A microphone stand having a. wide range
of height adjustment and a transverse
current carbon microphone costing 16s. are
also shown.
Servisol, Ltd., 74, Renshaw St., Liverpool.

SIEMENS

(52)

The exhibit of this firm is divided into two
sections-batteries and valves. In the
former category a wide range of types is
shown, and of especial interest are the dry
batteries for HT and LT supplies they are
designed for use with the new 1.4-volt
valves. These valves consume quite low
currents and have been specially' developed
for operation from a dry battery.
They are on view, in common with other
Tungsram valves, and the range includes
types suitable for most purposes. Among a
wide variety of valves two deserve special
mention-the ELL' and the RV zoo / 600.
The former is a double pentode for sets with
a vibrator HT supply and the latter is a
rectifier rated for an output of zoo mA ut
600 volts or 300 mA at 25o volts.
Siemens Electric Lamps & Supplies,
Ltd., 38-39, Upper Thames Street, E.C.4.
`

`

STEATITE

(61)

A display of insulators and low -loss mouldings in ceramic materials is found on this

stand:

A new insulator described as Frequentite
S " has been introduced for use as the di-

in high -power ultra -short-wave
transmitting condensers. Another low -power
factor dielectric is Faradex. This has a
negative temperature coefficient and condensers made from it can be used to compensate for frequency drift in RF circuits.
Steatite & Porcelain Products, Ltd.,
Stourport-on-Severn, Worcestershire.
STERLING BATTERIES (65)
This stand is devoted to a display of all
kinds of HT and LT batteries, a special
feature being made of dry cells for LT work.
These are obtainable in units with HT supplies for the complete operation of 'a receiver
from dry batteries... The exhibit is completed by a selection of miscellaneous types
of cycle and torch batteries.
Sterling; Batteries, Ltd., Sterling Works,
Dagenham, Essex.
T.C.C.. (63)
An interesting development in the design
of wet electrolytic condensers is the new

electric

.

Rola Model 65-55PM.

wound to an impedance of 8 ohms may be
obtained with a 15 ohms coil for PA work
in both energised and permanent -magnet
.

types,
In` all the remaining models the air gaps
are completely enclosed, and it is not necessary to resort to the use of cloth bags to
prevent troubles arising from the ingress of
dust .particles. -Certain PM models are fitted
with an elliptical magnet of new design.
The " Roma " and " Rex " cabinet extension speakers are being continued.
British Rola, Ltd., Minerva Road, Park
Royal, N.W.'o.

NORMAN ROSE

Scophony 18in. television receiver.
(12)

Servicing- apparatus, a range of components including resistances, conde+hsers,
mains transformers and tuning units comprise the exhibits on this stand.
The latest Norman testing equipment is
a comprehensive bridge enabling condensers
from "o.0000r mfd. to 16o mfds. to be
measured and tested for leakage as well as
measuring resistance up to to megohms, Its
other applications include checking and
alignment of receivers, ascertaining ratio of
transformers and the various tests and
measurements that have to be made on sets
and components by the serviceman. Known
as the Model N.L.B. it costs 99s.
Several portable valve testing sets are
shown, as well as a universal AC/DC meter.
Norman Rose (Electrical), Ltd., 43,
Lamb's Conduit Street, W.C.1.

a picture 4ft. by 3.25ft. and is intended for
use in ballrooms or small cinemas.
Ltd., Thornwood Lodge,
Scophony,
Carnpden Hill, N.W.8.

SCOTT INSULATED WIRE

'

ROTHERMEL

(71)

Three recently introduced products are
interesting visitors to. this stand. They are
the new Junior " and " Studio " crystal
pick-ups and the Type BH microphone.

electrolytic
condensers,

including

new triple -

(103)

The display on this stand has been restricted to a single- reel characterising the
products of the works.
A new alloy known as " Manganamron
with electrical properties similar to manganin
has been' developed and wires drawn from
this material are now available.' Litz and
other wires can be made up to customer's
own specification in forty-eight hours by a
new service shortly to be inaugurated.
Scott Insulated Wire Co., Ltd., Queensland Works, Westmoreland Road, N.W.9.

SERVISOL

T.C.C. wet

(11)

Items mainly of interest to servicemen
are shown on this stand. They comprise
Servisol switch -cleaning liquid, an indentation and scratch remover kit for renovating
cabinets and a device for examining tine
wires for structural defects.

capa city
model.

triple -capacity type which is shown this
year. The case forms the common negative
connections and the individual sections can be
of different capacity. One model has capacities of 8-10-4, for example, with DC working voltages of 440, 35o and 440 respectively, while in another they are 8 -ro -8, the
same working voltages applying.
In the dual pattern there are five different
models.
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An air -spaced trimmer condenser constructed on an entirely new principle is
shown this year. It has a straight-line capacity law and adjustment of capacity can be
made accurately to within o. t mmfds.,
which order of change represents an angular
movement of 6 degrees of the adjusting
screw.
The base measures tin. x sin., but the
height varies with the capacity. Thus, one
of 35 mmfds. maximum is tin. high, while
one of 8o mmfds. is tin. high. An intermediate size of 5o mmfds. is also available.
Being designed to have a small capacity
variation with temperature change, these
are intended for use, among other purposes,
in push-button circuits where a high degree
of stability is essential.
Telegraph Condenser Co., Ltd., Wales
Farm Road, Acton, W.3.

former cores, is employed for screening purposes and is effective in 5o -cycle AC fields.
Telegraph Construction 6- Maintenance
Co., Ltd..; 22, Old Broad Street, E.C.2.

ULTRA

(43)

The needs of the country listener have not
been neglected in framing the Ultra programme for the coming season, and among
the many battery receivers the Model 308
may be noted on account of the fact that
press -button tuning is included. The price
is 9 guineas, excluding batteries.
The Model 315 all -wave superhet, for AC
mains, is housed in a cabinet of striking
design, and has press -button selection for six
stations, waverange and gramophone reproduction. The price is 12 guineas and a
radio gramophone version costs 22 guineas..

TAYLOR ELECTRICAL
INSTRUMENTS (101)
The servicing equipment shown on this
stand comprises valve testers, a signal
generator, two CR oscilloscopes and a range
The signal
of measuring instruments.
generator covers a range of 6.5 to 3,000
metres, the ultra -high frequency range being
harmonics. Internal modulation at 400 c / s
or external modulation can be employed.
'

When used in conjunction with the Model
has a
35 CR oscilloscope, which instrument
sin. tube, two amplifiers, a time base and a
frequency-modulated oscillator, examination
and adjustment of IF amplifiers in superhet.
receivers can be effected visually.
The " Wobbulator " operates at I,000
kc / s and the band -width is adjustable
between io and 30 kc/s.
Comprehensive test sets with seventy
distinct ranges for measurement of AC and
DC volts and current, resistance, capacity
and inductance are also shown. Three
models are made, the 8oA has a resistance
of 2,000 ohms per volt the 8oB, 5,000 ohms
per volt DC and 4,000 ohms AC, and the
8oC, 20,000 ohms per volt DC and 16,7oo
ohms AC. These cost to Ios., ii2 12s. and
;

Vidor all -battery portable.

the lowest wavelength is 16 metres and the
output is t watt from a push-pull pentode
output stage.
Vidor, Ltd., West Street, Erith, Kent.

WEARITE

The basic television receiver in the Ultra
range is the Model Tee, at 29 guineas. It is
housed in a horizontal table cabinet and
employs a g inch tube. In the Model T52,
at 31 guineas, a walnut stand is provided,
and in the Model T54, at 42 guineas, an all wave receiver similar to the Ultra 309 is
neatly incorporated in ,the base.
Ultra Electric. Ltd., Western Avenue,
Acton, W.3.

PARLEY

Taylor
Model
425
universal
AC/DC

test
meter.

each respectively, and they are
assembled in oak cases with detachable lids.
Taylor Electrical Instruments, Ltd., 45,
Fouberts Place, Regent Street, W.I.
X14 14s.

TELCON

(22)

A complete service to cable engineers is
offered by this firm. In addition to many
new high -frequency cables for trunk tele-

vision lines, aerial feeds, etc., accessories
such as ` Telcon " moisture-resisting plastic
tape and compound, adhesive screening foil
are being shown.
Another branch of the firm's activities is
concerned with magnetic alloys, and
" Rhometal " is being widely used for the
cores of television line -scanning trans" Mumetal,'inn addition to its
formers.
application in small audio -frequency trans`

tuning indicator, and costs 9 guineas. It
tunes down to 13.5 metres and has four
wavebands. In its battery counterpart-the
Model 322 at 8 guineas, excluding batteries-

(102)

An improvement has been made in the
ganged Permeability -Tuner and adjustment
of the iron cores can now be effected without the special tool needed hitherto.
Another version of this tuner is also available which provides five preselected stations
-two long wave and three medium waveand three ranges of manual tuning. There
are eight press buttons, and the required
manual -tuned range, which can be medium,
long or short wave, for example, is selected
by a push button.
The now well-known P " coils, a range
of 465 kc / s IF transformers, low-capacity

(108)

Among the many components made by
this firm is a permeability tuned IF transOne advantage
former for 465 kc / s.
claimed for this method of IF trimming is
that good stability is obtained, but in addition the construction is such that as only a
limited inductance variation has to ,0e
allowed the IF amplifier is so closely tuned
to the correct frequency that final adjustments are quite easily effected.
There is also a range of condenser -trimmed
IF transformers for both 465 kc/s and Ito
kc / s, as well as the current range of Nicore
and Duo-Nicore coil units and coils.
Other items of interest comprise AF and
mains transformers, thermal delay switches,
smoothing chokes, power potentiometers
and resistances.
Vartey, Cambridge Row, Burrage Road,
.

S.E.t8.

VIDOR

(51)

The " Good Companion " superhet. portable with QPP output stage is being continued, and is now supplemented by the
Model 32o " all -battery" portable. This is
a four-valve straight receiver with 1.4 volt
valves running entirely from dry cells. The
price, complete with batteries, is 6 guineas.
Two table -model receivers complete the
Vidor range. The Model 323 for AC mains
has six valves, including the cathode-ray

Wearite latest permeability push-button
tuning unit.

lever switches and ceramic-plate switches,
mains transformers and smoothing chokes
are also included.
Wright & Weaire, Ltd., 74o, High Road,
Tottenham, N.17.

WESTINGHOUSE

(30)

The metal rectifier units shown on this
stand indicate the wide range of their application in broadcast reception, television and
telecommunications. Types represented include special rectifiers for HT supply to
Cathode-ray tubes, loud speaker field supplies and Westectors " for signal rectification, AVC and battery economising circuits.
A section of the exhibit is devoted to
battery charging, and the Model RGCro
multi -circuit charger is being shown under
working conditions to demonstrate its
flexibility and ease of operation.
Westinghouse Brake & Signal Co Ltd.,
82, York Way, King's Cross, N.1.
`

`
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Letters to the Editor
Reproduction Levels
IAM quite distressed ; nay, I am seriously
perturbed. I always thought that my
reproduction quality at home was above the
average. Now I read that my quality cannot possibly be good, which implies that.

the results of all my home experiments are
worthless, and, in addition, I must leave
my flat with the comfortable rift x i3ft.
room in which I do most of my listening.
All because someone has, stated (The Wireless World, August roth, 1939, page 136)
" We can at least all agree that these small
flat -dwellers form an unlucky group to
whom high-fidelity radio is an impos:

sibility."
Anyone who has tried to telephone from
the orchestra pit while the orchestra is
working knows the undistorted sound from
the nearer instruments is so overwhelming
that he can barely hear himself speak. In
the theatre the volume level is much more
normal, while in the bar (doors open) the
sound may be vanishingly faint.
Reproduction is possible at any volume
level, and a faithful replica of the sound
anywhere between these extremes of loudness can be high fidelity. Faking the
volume control so as to boost the bass at
low -volume levels is, therefore, inadmissible
from a quality point of view.
This refers to " scale diminution." When
we consider " scale enlargement," high
fidelity ceases, and the ear hears extra bass,
most objectionable on speech. I think it is
then legitimate to cut some of this so as
to obtain a less unreal effect.
The reason why the faked " volume
control became popular is, I believe, due
to two causes
(a) At high -volume levels, owing to aural
compression of the bass loudness contours,
a loss of, say, 12 db. at 40 c /s is not very
noticeable. As the volume level is reduced,
however, these contours open out, and such
a loss becomes most noticeable, particularly
as the ear loss is in the same direction.
(b) It is exceedingly difficult to radiate
.

-

:-

low frequencies such as 4o c / s efficiently.
Nearly all loud speakers will generate a
sound when fed with 40 e /s current, but it
is surprising how much energy of 8o c /s
or higher this may contain. Such harmonics
are normally a non-linear function of the
diaphragm amplitude, and they become negligible at very small .inputs. Thus, as the
volume is reduced, this pseudo -bass ceases

to be generated.
A faked volume control helps in either
case to prevent the fault from showing up
excessively as the knob is turned.
Using a loud speaker relatively free from
bass loss or harmonic generation, I have
often demonstrated that, even when the
volume level is very low, bass is still present
in natural proportion.
While I dislike the faked volume control,
I do not condemn normal correction circuits.
In fact, I have used such circuits ever since
I became seriously interested in quality.
When characteristics are known, compensating circuits can be evolved intelligently.
When they are 'unknown, however, as with
certain records and some B.B.C. transmissions, then a variable adjustment is often
of immense value.
In the description of the American Pacent
tone -compensated receiver it is pointed out

The. Editor does not necessarily endorse
the opinions of his correspondents

thát, with full compensation, a 5o c/s note
will require io watts, and " this is a good

setting for the average living-room." This
brings me back -to the object of this letter,
i.e.; neighbour annoyance when living in a
flat. If io watts is really needed. -for bass,
either the American idea of what is 'correct
is hopelessly exaggerated, or their speakers
are very inefficient. Less than 1 watt is all
that I require.
In the case of loud speakers whose average efficiency is low, it is always possiblein fact, it nearly always happens-that
small factors cause quite considerable local
.

resonances.
Now, an ordinary wall stops high -frequency sound quité effectively. It is the
low frequencies which are the trouble, particularly if they are sustained and coincide
with the panel resonance of the wall. If,
now, the loud speaker, or any other part
of the chain (including microphone and.
studio) has a resonance which coincides with
the wall resonance, then the sound is almost
certain to penetrate. If, however, all bass
resonances can be rendered innocuous, then.
it is possible to work at a much higher
average volume level without disturbing

anyone.
I hope that, after these remarks, I may.
continue to live in a flat with my conscience
clear and an equipment which, being practically non -resonant in the bass, may be
operated at a volume level which (while
varying with the type of programme) pleases
me and does not annoy the neighbours.
P. G. À. H. VOIGT.
London, -S.E.19.

" In Praise of Television "
Comparison with the Cinema

IN

your Correspondence columns, August,

loth issue, ",Cathode Ray " enquires for

information on the relative definition of,
4o5 -line; television and standard film. Some
years ago, when I was experimenting with
sound -on -film, high -frequency definition
was limited by the grain of the film, which
I then estimated at o.oòo25in. I believe
film grain size has been much reduced since
then-I think colour film has no grain
whatever. At any rate, if the grain size
is still o.00025in., or 4,000 per inch, and
taking the standard 35 -mm. film with a
frame height of *in., it seems that comparable definition in television would require
3,00o lines. Taking into account the slightly
higher frame frequency of television (25 pictures per sec. against 24 per sec. for film),
it would- appear that an equivalent " effective " definition in motion would require
2,88o lines for television. I think television
would then be superior to film owing to the
better registration of succeeding pictures.
Having sat through some hours of television programmes (in London), it seems to
me that the inferior definition grows on one.
The newcomer to television notices the
poorer definition immediately, but the
habitué gets hardened to it, and soon convinces himself it's as good as the cinema
The fact is, the eye is very
(or better).
accommodating, and " eye memory " is bad.
Visual comparisons such as colour, in.

tensity of illumination, etc., are impossible
unless the comparison is made simultaneously. If the experiment were tried, by
projecting a 35 mm. film on a screen the
same size as, and alongside, the television
screen, I am convinced the superiority of
Even a poor
the film would be startling.
9 mm. amateur film looks wonderful when
projected post-card size. (In small amateur
film, grain- size is relatively much more
coarse.)
Print is a good test of definition. I have
not seen on a television screen anything to
compare with the small print which can
actually be read at the bottom of film
titles (such as " Western. Electric Noiseless
Recording ").
FREDK. GRISLEY, B.Sc.
Leigh-on -Sea, Essex.

HENRY FARRAH'S SOLUTION
(See page 167)

THE main symptom appears to be that
reception of Bournemouth and Clevedon is up to the local standard, but all other

stations are more or less badly below it.
This seems to rule out IF and AF faults,
and concentrates attention on the pre selector, which in a, three -valve superhet.
is almost bound to consist of one or more
tuning circuits and no valve, followed by
a frequency changer giving an IF of probably 460 kc / s or thereabouts.
It is significant that both Bournemouth's
and Clevedon's frequency is 1,474 kc/s
(203.5 metres) -practically at zero capacity
of the tuning condenser. If the aerial tuning section of the condenser were disconnected, nobody would be much the wiser.
But at other settings of the tuning control
the pre -selection is more or less non-existent,
and loss of sensitivity results, together with
liability to interference. In particular, as
the aerial circuit is approximately tuned to
Clevedon throughout the medium waveband, one would expect this station to be
strongly received on the second channel.
Assuming the. IF to be 46o kc/s, this second
channel is 1,474
(2 x 460), or 554 kc / s.
As the frequency of Beromünster is 556, the
strong whistle at this tuning point is explainable on the above theory. And as no
long -wave station of any importance comes
in at minimum tuning capacity, the- bad
results on this band are also quite consistent,
So Henry Farrad has ample reason for
suggesting that a dry joint or other disconnection to the aerial tuning stator of the
variable condenser is the cause of the
trouble and that the performance will k e
quite satisfactory when this has bee n
attended to:

"

Radio Interference Suppression, by G. W.
Ingram, B.Sc. Pp.154+viii. Published by
" The Electrical Review," Dorset House,
Stamford Street, London, S.E.r.
In this book the author discusses the nature
of electrical interference and goes on to deal
with the design of suppressors. Their application to all classes of apparatus is then treated,
and this occupies the greater part of the
book, which concludes with tables and appendices. The field surveyed is very Targe, and
the book is intended to " serve as the bridge
between the heavy- and light -current branches
of the electrical engineering art."
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Pre-set Quality Receiver
Continued from page 144
of last week's issue.

IN

this article constructional details are given on
the new receiver together with notes on its adjustment. Up to six stations are available, including

Television Sound, and the apparatus
designed throughout

is

for the highest

quality.

CONSTRUCTION AND
ADJUSTMENT
AMODERN receiver involves little
constructional work beyond the
wiring, for it consists chiefly of
the assembly of the components,
and the chassis is available ready drilled.
In the case of the Pre-set Quality Receiver
the ultra-short-wave coils are not standard
components and full constructional details
are consequently given in the drawing
below. It is not essential to make them
oneself, ho«,ever, for they will doubtless
be available commercially.
The mounting of the coil switches
should be done carefully, for if a mistake
is made it will prove troublesome to rectify
_
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This drawing gives constructional details of
the ultra -short-wave coils.

it at a later stage of the construction.
There are six switch plates, of which three
are single.pole and three double pole. One
plate of each kind is fitted in each of the
three compartments. In every case the
single -pole plate is used for the primary

A top view of the receiver in which
the tone controls can be seen.

coil connections, and the double-pole plate

for the secondary and the condensers.
All plates must be assembled the same
way round and so that the locator permits
the correct rotation. Before mounting the
plates, check that none of them have
earthing plates and check that the double pole plates have the two poles insulated.
This warning is given because this type of
switch is provided with earthing plates as
often as not, and sometimes the double
pole type has common moving arms. If
by any accident the wrong plates are used,
naturally the receiver will not work
properly.
In the case of the tone-control switches,
the identification of the contacts may
prove a little froublesome at first. The
easiest and most certain way of doing this
is by means of a continuity test between
the contacts. When one pair has been
identified correctly the others follow at
once from the drawings which will appear
in next week's issue.
The medium- and long -wave coils each
have a long pair of solder tags and a short
pair. The long pair are for the tuned
winding and the short ones for the primary. On the medium waveband the long
tag connected to the end of the winding
remote from the primary is the grid connection. When this is identified the other
connections follow from the drawings. On
long waves it does not matter which way
round the tuned coil is connected.
It will have been noticed that in the
circuit diagram of the receiver, which ap-

peared last week, alternative connections
are shown for the ultra -short-wave aerial
coil. The secondary is always connected
the same, but the primary depends on
whether an ordinary aerial or a dipole is
used. The primary consists of a single
turn centre -tapped. With a dipole, the
two ends of the winding are connected to
the two aerial terminals and thence to the
aerial via the feeder. The centre tap is
connected to the medium -wave coil.

The Aerial
With an ordinary aerial the centre tap
is not used. One end of the primary coil
is connected to one aerial terminal, the

other of which is not used, and the other
end of the winding is joined to the medium
wave coil.
The dipole aerial is to be recommended
at considerable distances from the Alexandra Palace, since it is much more
efficient on ultra -short waves. The dipole
itself, however, will not give much pickup on medium and long waves, and here
the feeder is relied on. The erection of a
dipole for this receiver consequently follows rather different practice from usual.
The best course is to treat the feeder just
as if it were an ordinary aerial wire, for in
medium and long waves it acts in this
way.
For the best results erect an ordinary
inverted -L aerial, using the twin feeder
instead of plain wire, and then put the
ultra -short-wave dipole at the far end of

Wireless

AUGUST i¢iTi, 1939.
The Wireless World Pre-setyQuaïity

185

World

Receiver-

the horizontal span. This arrangement
will work as a normal dipole and feeder
on ultra -short waves and as an ordinary
inverted-L aerial on medium and long
waves. Suitable feeder cable is obtainable
from Belling and Lee with an impedance
suitable for matching to the centre of a
..dipole-some 7o -8o ohms.
This aerial system gives the maximum
efficiency on all wavebands, but it is not
always suitable. At short distances from

Alexandra Palace the ultra -short-wave
signal may be too strong and lead to crossmodulation on weaker signals on the other
bands. In this case a dipole is not advised, and an ordinary inverted -L aerial
is better.

Balancing the Amplifier
In a borderline case, the best course is

to connect up the receiver for an ordinary
aerial and try it out. If signal strength
on Television Sound proves inadequate,
alter the receiver connections and erect the
special dipole system described above.

The initial adjustments to the receiver
comprise setting the condensers for the
required stations and balancing the AF
amplifier. The output stage requires a
load impedance of 6,400 ohms, so that the
output transformer must be chosen to
suit with a z5 -ohm speech coil a ratio of
20.6 a is correct.
For balancing, a single frequency input
A constant frequency
is advisable.
record and pick-up can be used or an AF
oscillator connected to the pick-up terminals ; a third alternative is to use a
tuning signal such as that which precedes
the programme on Television Sound. A
moderate signal only should be used.
The amplifier is best balanced by inserting a 5o -ohm resistance in the lead to the
output transformer primary centre -tap,
and connecting a pair of phones across it.
It is advisable to join condensers in the
phone leads, since the resistance is some
350 volts above earth potential. Shortcircuit the transformer secondary, and
adjust R7 for minimum signal in the
phones.

With a single frequency input and only
a moderate signal, a sharp null point
should be obtained. With too large a
signal there will be no silent point, but the
balance point can still be detected because
the fundamental disappears and leaves the
second harmonic.

:

This underview of the receiver shows the RF valves mounted horizontally.

Initial Adjustment
An alternative method of arranging the
output connections for balancing is to join
the anode leads of the valves together and
to one end of the transformer primary.
Balancing is then done for minimum output from the speaker. This method is not
as good since it does not show up .any
defect in the output transformer.
Turning now to the tuning, the ultra short -wave adjustments must be made
first, since they affect the settings of all
other trimmers. Set the station selector
for ultra -short waves and tune in. Television Sound, using the three trimmers CI,
C7, and C13, as the three tuning controls
of an unganged set. When satisfied with

This is done in order to secure very short leads on ultra -short waves.
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the adjustments, and not before, go .on to
the other bands and tune in the various
stations wanted. For every setting of the
switch there are three trimmers, which
must be handled just like ordinary tuning
It does not matter in which
controls.
order the various trimmers are tackled,
because they are all independent of any
other except Television Sound. Range 2
is intended for a station towards the lower
end of the medium waveband, range 3 for
one towards the middle, and range 4 for
one towards the top end of the band.
Ranges 5 and 6 are for the lower and
upper ends of the long. waveband. Good
overlap is provided, however, and in the
tests the receiver was set up as follows
Range I, Television Sound ; 2, London
National ; 3, London Regional ; 4, North
.Regional ; 5, Droitwich ; 6, Radio Paris.

control settings will be needed when
changing from one station to another. No

-

:

Performance
Having. tuned in -the signals, leave the
detector trimmers alone and then mistune
the others slightly in opposite directions
to broaden the band -width. The amount
of mistuning will depend on interference
conditions, signal strength, and aerial efficiency, and its effect on quality will be
most noticeable on long waves. If there
is little interference, the output on the
different stations can be roughly equalised
so that little, if any, change in volume

tuned in to resonance, and London
National, Regional, and Droitwich were
mistuned to give approximately the same
output. North Regional and Radio -Paris
were resonance tuned, since neither signal
strength nor interference permitted much
mistuning. It was then found that no
change in the gain control setting was
needed when passing from one local to
another (four in all), but that the gain had
to be increased for the two more distant
stations.
The quality of reproduction reached a
very high standard, and mains hum was
found to be inaudible. The sensitivity and
selectivity proved entirely adequate for
'the purposes for which the receiver is intended, and the method of control proved
particularly convenient. The tone controls
were found very useful, and it is interesting to note that in general they were kept
set for some bass accentuation and a ,flat
treble response.
Large diagrams giving assembly dimensions and all the wiring connections for the
two units of this receiver will be included
in next week's issue.

The layout of the power unit is clearly
shown in this photograph.

mistuning is necessary on ultra -short
waves.
In the tests, Television Sound was

built to the design
described in these articles is to
be seen on " The Wireless
World " Stand (No. 6) at the
Olympia Show.

A Receiver

rt

This photograph gives full details of the construction and wiring of the power unit.
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We look forward to seeing you at:;Radiolympia because
there are a number of interesting items on our Stand
which will give us pleasure to discuss with you. For
those who cannot go to the Exhibition, here are* a few
words about our products.

TROPHY "

AC communicaa very fine
Principal features : 8
Valves, 5 Bands, 7 to 550 metres, RF on
all Bands, continuous bandspread tuning,
separate Oscillator, switchable BFO and
AVC, Pitch control, Doublet or Singlewire .inputs, Send -Receive switch, speaker
and
'phone sockets.
AC mains 2001250 V.
TERMS : 15/6 deposit
and 18 monthly payGNS.
ments of 13/6.
HIGH-FIDELITY SPEAKER in cabinet to match, 2 Gns. extra

tion type receiver giving
performance.

Guaranteed to carry 50w overload with less than 4%
maximum resistance change. They give uniformly
superior results in all standard tests for load, :tempera
ture, voltage, humidity and noise-compact and safe
cannot short or earth even in the smallest installation
spaces. The strong Ceramic insulating Tube will withstand 3,000 volts A.C.
Every Erie Resistor is individually hand-tested.

-

I

2

RMAI.

3

watt
watt
watt
watt
watt

±
±
±
±
±

undoubtedly the foremost name

TROPHY 8

RESISTORS'

CARBON

is

nowadays in short-wave receiver discussions. TROPHY
has certainly made a name for itself in high performance.
"GET
ATROPHY-NOW is good advice if you want a-set-at a saving-for
reliable all -world short-wave reception. Listening in on the high -frequency
bands with a TROPHY is recommended and thrilling radio entertainment.
There's a model to suit you.

ERIE'

RMA9.
RMA8.
RMA2.

RESISTORS
10%.
10%.
10%.
10%.
10%.

6 megohms)

... 3d. each
... 6d. each

Insulated
...
Insulated
Non -insulated
Non -insulated

...

TROPHY 6.

Junior AC communications with all essential tuning refinements. 6 valves, international octal
types, 6.5 to 545 metres continuous,
separate dial electrical bandspreading,
directly calibrated frequency scale, pitch
control, AVC and BFO switches, stand-by
switch, inputs for single -wire and doublet
aerials, built-in speaker
and 'phone jack fitted.
For AC 2001250 V. Cash
2 GNS.
TERMS : 12/6 deposit and
18 monthly payments of 12/3.

each
each
216 each
11116

,..

..
Non -insulated
Specified by " The Wireless World " for the Pre-set Quality
Receiver described in this issue ; for the Magnetic Television
Receiver and many others.
RMAO.

5

For Dealers

Service Engineers

®and
RESISTOR
SI T® KITS
For efficiency and economy you should
resistor
have your
stock in handy cabinet form. No losses-No waste-Easy
to find. We give you the cabinet. You pay only for
the resistors, which are an assortment of the most used

values.

ü
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World

_

All these Resistors 'are

'

-

RMA-- Colour Coded.
Tolerance -+ or
10%.
KIT I R 48. 48 One -Watt ..Resistors. List price 241in FREE Pressed -steel box.
KIT
R 96. 96 Half-Watt Resistors.
List price 241 in. FREE Pressed -steel box.
KIT I R 100. 100 One -Watt Resistors. List price 51)1 in FREE Strong board Cabinet, 8 partitioned drawers.
KIT- I R 200. 200 Half-Watt Resistors.
List price 501
in FREE Strong board Cabinet, 8 partitioned drawers.
Subject to usual Trade Discount.

e

along to your Dealer and find out more
TROPHY Receivers. TROPHY 12
MONTHS' GUARANTEE includes valves.

Go

atout popular

I

_.

TONE & VOLUME CONTROLS
ERIE Type

"

M

" (with 4" duralumin

spindle)
The duralumin spindle can be grooved,`split
or drilled to any required specification and.
can be cut to any required length within two...
or three minutes, thus enabling you to save
time and money often wasted in procuring
special replacements.,
Less Switch
2j6 each
With Single -Pole Switch ...
31- each
With Double -Pole Switch ...
.
316 each..
Centre Tapped with Switch
... 416 each
Non-standard spindles 6d. per control extra.

DUAL

&

GANGED

CONTROLS

(Including special replacements)
...
....
...
...
...
With Single -Pole Switch
...
...
With Double -Pole Switch ...
...
...
Less Switch

BATTERY MODEL

--Wireless

World

--

Pre -Set Quality Receiver
screens

1

Telephone

:

FACTORIES: LONDON., ENG.;

R

3°

I

2776

416 each
51- each
516 each

2 Stage PRESELECTOR
Radio Frequency Amplifier
using " E " series valves.

LTD.

EN1120Fel,

ence.

.9

TORONTO, CAN.;

THIS

TO

-

i

ERIE, PA,

YOUR
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Two R.F. stages provide

exceptionally
high gain, and in operation this Preselector
is both positive and noise -free.

Erie Resistor Ltd., Carlisle Road, Hendon, N.W.9.

ATTACH

TERMS: 11/9 deposit and 12
®.
monthly payments of
a

Colindale 8011.

Please send details of your RESISTOR
SUPPRESSORS, etc., and trade terms.

an

Y"

CARD.

W 24,'8

PETO SCOTT CO. Ltd .

FREE

d
CUT
and POST
"

Please

send

me

TROPHY LISTS.

I ®'Name

KITS, CONTROLS,

BUSINESS

£6,15s.

Continuous.. wave -range 7
to 550 metres. For use with any receiver and
insures increased range, selectivity sensitivity
and-for superheterodyne types
-reduction to a minimum of ®' o
second channel
interfer,

TRADE COUPON
To

15S.

£6. 6s.

MAINS MODEL:
TERMS : 7/6 deposit and 18 monthly
payments of 7/9.
Supplied with coils for 12 to 52 metres
or for complete coverage, 1619 extra.

RECEIVER CHASSIS ready drilled with

AMPLIFIER CHASSIS ready drilled ...

:

deposit£5

TERMS : 77and 18 monthly payments of 7;-.

AC

Send to -day for full details

E

-

Models.

The range of ERIE PRODUCTS includes:

ERIE

P

" No doubt about its ability to pull
them in," states " Wireless World."

Volume Controls, Tone Controls, Vitreous Wire -wound Power Resistors, Ceramicons-Midget
Fixed Condensers, Silver Mica Condensers, Car Radio Suppressors, High Voltage Resistors.

CAIRLAS{iE RID., 'THE I1X®E,

Y

hi O
3-- Regenerative
three-valvers.
Unrivalled for reliable
short-wave results and dependability.
Wave-range 6.2 to 550 metres. Self locating coils for external R11sertion.
Metre and band calibrated scale. Epicyclic
slow-motion tuning. Built-in mlc speaker
and 'phone jack.
A.C. and Battery

T

Address

E.

City Rd., London,
.C.I Tel.: Clissold 9975
77 (W.W.I), High Holborn, W.C.1. Tel.; Holler', 3248
(W.W.1),
41
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The Journal of Wireless Research and Progress
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WIRELESS ENGINEER

"

is

published in the interests of professional wireless engineers,
all those who are intimately associated with wireless

educational authorities, students, and

development.
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References, of all important articles appearing in technical wireless publications in all
languages throughout the world.
ILIF'FE

& SONS

LTD., DORSET HOUSE, STAMFORD STREET LONDON,S.E.r.

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.

g

The, Wireless World, August

240z, 1939

NE

187

SHORT-WAVE INTERFERENCE

OF
THEí

THE B.B.C. AT OLYMPIA,
Exhibits 'of -Technical Interest

INIATURES of Broadcasting House and the -Alexandra Palace tower are features of
this year's Radiolympia, which
Sir Stephen Tallents opened
yesterday by television from
Alexandra Palace.
The B.B.C., concentrating on
technical exhibits, has aimed
at demonstrating to visitors
precisely how the
wheels
go round. There is a recording van, complete with studio
and apparatus, including four
microphones with a fading and
mixing unit.
The mobile film recording
unit which is on exhibition consists of a motor car with a
specially strengthened roof on
which a camera with its tripod
and operator may be carried.
The camera is also adapted- for

TECHNICAL CONVENTIONS

-

-

tors previously used by the
B.B.C. for film transmissions,
the motion of the filin is continuous. A system of mirrors
tilts the projecting light in a
beam which moves across the
gate at the same speed as the
film. Another and similar system of mirrors reflects the projected picture rays on to the
Emitron screen.
An " optical fading '' device
comes into operation between'
frames. This produces a gradual
decrease in the illumination of
each frame as it leaves the film
gate, and a simultaneous increase in the illumination of the
new frame as it moves into the
gate. It eliminates flicker and
obviates the necessity of maintaining perfect synchronisation
between the speed of the film
frames and the television frame scanning frequency.

I

.

.

.

sound.
The function of this unit is to
make permanent records of outside events so that in addition
to the actuality television transmission of these events they
can be repeated in subsequent
television programmes. Another
important function of this unit
is to provide actuality backgrounds for superimposition on

ordinary studio programmes.
Transportable O.B. Apparatus
The aerial of the mobile television unit, " with its portable
mast 8oft. in height, the design
of which is based on a lightened.
form of fire escape, will doubtless attract attention.
AIthough a specially balanced
cable is sometimes available for
television outside broadcasts,
an additional length of ordinary
Post Office telephone line has to
be requisitioned to link up with
the nearest point of the balanced
cable. For this extension transportable repeater stations are
necessary, and one of these is to

Seeking Motorists' Co-operation

TN a letter to motorists, which
was published in last week's
issue of The Autocar, Mr. R. P.
Browne, secretary of the Radio
Manufacturers' Association,
points out that the magnitude
of the electrical disturbance
radiated by the -ignition systems
of cars is dependent to a very
large- extent on the disposition of
the various components. For
example, a compact assembly
with short HT leads and with
the coil mounted on the engine
block brings about a marked reduction in the disturbance level.

Radiolympia Cinema
B.B.C. engineers have made
recordings of reception of various

Details of Radiolympia Feature
T1:TOUSEHOLD names among
1 readers of The Wireless
World are to be found in' the list
of those who will take part in

the popular technical conventions, which are a feature of this
year's radio show, which opened
at Olympia at r1 a.m. yesterday
(August 23rd).
Complete details of these conventions, which were not available for inclusion in our last
week's issue, are given at the
top of the next page, They sise
open to any visitor to Radiolympia and no special tickets are
required.
Admission to the dealers' television convention, which is being
held to -day (Thursday), is by
special ticket, while admission Lo
the two dealers' radio conventions will be by dealers' season
ticket or a trade card. These
will be held at 3.30 on August
3oth and 31st and the subjects
will be " Retail Sales Promotion " and "Wavelength
Changes " respectively.

-

PREDOMINANT FEATURE of
Radiolympia is a
model of Broadcasting House, as will b-e

THE

seen from this photograph taken a few
hours before the
opening of the show.

'

The Alexandra
Palace tower in
miniature is at the
opposite end of the
hall. The flat -roofed
stands are built to a
uniform design.

-

be seen.

recently introduced
The
micro -wave transmitter, which
is worn by the commentator on
his back for sound O.B.s, is an-

other interesting exhibit. When
in use, the signals from this
pack transmitter are picked up
by the O:B. van at some point
up to half a mile away.
Television Film Equipment
Another interesting exhibit is
the apparatus for televising standard cinema films, such as news
reels. The equipment, which is
in duplicate to avoid breaks between reels, consists of an
Emitron camera and a film projector which throws an image
on to the mosaic of the Emitron.
Unlike the standard projec-

-

-

types of programme as reproduced on modern sets and sets
that are not so modern. The
two double -sided discs, which
give a quarter- of- an hour's recording, are played over to each
audience in the R.M.A. cinema,
which has seating accommodation for over 500. They will be
accompanied by a specially prepared Gaumont -British film.
Three or four documentary
films, which show various makes
of wireless receivers in the
course of construction, are
shown at intervals each day.
The cost of admission to the
cinema is threepence.
-

All the conventions will be
held in a special room in the
Empire Hall, which is reached
from the Grand Hall Gallery.
Each convention will last for
about two hours.
Members of the R.M.A. Technical Advisory Committee will
be present at each of the popular
technical conventions.
It is hoped that readers of The
-Wireless. World, planning to visit
Olympia will endeavour to do so
on the day when their pet subject is being discussed and
thereby take full advantage of
the unique opportunity which

the conventions afford:_

-

In' each of the thirty-two vehicles tested, the electrical -radiation is stated to have been
materially reduced by this
method.
While this simple reassembly
produces considerable benefit to
the owners of short-wave and
ultra-short-wave radio receiving
apparatus, motorists are asked
in the letter to give consideration to any additional steps
which- will still further improve
matters. " For example," says
Mr. Browne, " the insertion of a
suppressor resistance in the coil to -distributor lead will, in a very
large number of cases, remove

Wireless
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POPULAR TECHNICAL CONVENTIONS

ignition interference entirely,
and yet the cost is only of 'i:he
order of is. 6d."
The letter closes with the following appeal to motorists-:
May we seek the publicspirited co-operation of motorists in the adoption of these suggestions? By so doing, they will
add materially to the pleasure ci
radio set users, and incidentally
extend the range and efficiency
of those inter -communication
systems now being employed by
His Majesty's Forces for military and other purposes."
THE LISTENER AND HIS SET.
AIR. R. A. WATSON WATT'S

broadcast talk _ on the
ordinary listener and his set,
given in the National programme last Thursday, was very

.LVJ.

interesting and must have been
an eye-opener to many listeners
on the inefficiency or the effects
of the maladjustment of their
sets. The recordings derrionstrating the various points raised by
Mr. Watson Watt were very convincing, especially those illustrating the prevalent fault
among the uninitiated of mistuning.
It has been said that it is not
the job of the B.B.C. to educate listeners to get the best
from their receivers, but whether
it is its job or not, an occasional
broadcast such as Mr. Watson
Watt's would do much to enlighten that hypothetical being,
" the average listener," on the
.

To be held at Olympia

August 28th 3.3o. " British Technical Progress and Some Comparisons with America." Chairman, Major L. H. Peter.
Speakers, Mr. M. G. Scroggie, Mr. T. E. Goldup and
:

Mr. G. Parr.
August 29th:.3.3o. "Quality Reproduction and What it Means
Speakers,
Chairman, Mr. Leslie McMichael.
To-day."
Mr,. P. G. A. H. Voigt, Mr. A. B. Calkin and Mr. G. A. V.
Sowter.
August 30th : 6.o. " Short Waves." Chairman, Mr. E. M. Lee.
Speakers, Dr. R. C. G. Williams and Mr. F. E. Henderson.
Also on platform, Mr. N. R. Bligh, Mr. L. A. Moxon and
Mr. R. A. Watson Watt.
August 31st: 6.o. "Television." Chairman, Mr. H. J. BartonSpeakers, Mr. R. G. Clark, Mr. J. H. Owen
Chapple.
Harries and Mr. T. C. Macnamara. Also on platform, Mr.
J. L. Baird and Capt. S. R. Mullard.

-------------------shortcomings of obsolete receivers.

Authorised Aerials
REVISED. rules pertaining to the
installation and construction of
aerials in Finland are being prepared by the Suomen Yleisradio in

collaboration with the Electrical
Inspectorate. New provisions lay._
down that aerials intended for use
with mains -operated receivers shall
only be installed by persons
authorised by the local electricity
companies.

NORWEGIAN ANTI -INTERFERENCE CAMPAIGN
A
DEPARTMENTAL com-

h

mittee appointed by the

Norwegian Government to investigate the question of. radio
noise suppression has suggested
the setting up of a public system under the auspices of the
Post Office. The scheme provides for the country being
divided into six districts under
the supervision of regional
noise -suppression inspectors. The
cost of maintaining this service,
which will be free to listeners
except in cases, where it is found
that the fault is in the listener's
apparatus, will be borne by the
.

Malayan Trade
a report on economic and
commercial conditions in Malaya,
recently issued by the Department
of Overseas Trade, the total value
(Straits dollars) of wireless receiving sets imported into Malaya
in 1938 is given as $405,000, as
compared with $482,000 in the
previous year.
Of this total
$152,000 worth came from the
United Kingdom and $127,000
from the U.S.A.
The previous year's figures were: U.K.
$175,000, U.S.A. $214,000.

Post Office.

QUARTERS
Broadcasting in Yugoslavia
Government
Yugoslav
issued a decree last week cancelling the concessions of the
Belgrade and Zagreb broadcasting
stations. It is stated that the reason for this move is- that the company was not in a position to increase the power of these stations
which is 20 kW and o.y kW respectively. Broadcasting is to be
controlled by the State and it is
proposed to erect nine stations.
The stations replacing the above
will have a power of 120 kW and
6o kW respectively.
THE

New Relay Station
IT is proposed to erect a lowpowered station and a short-wave
receiving centre near Khartoum
(Anglo-Egyptian Sudan) for the
main purpose of receiving and relaying the B.B.C. Empire Service.

Broadcasting Station for Bangalore
THE Government of Mysore
State have decided to establish a
broadcasting station in Bangalore. The plans and estimates of
the proposed scheme, for which a
sum of Rs.ioo,000 has been sanctioned for the current year, are
being considered.

Radio-Nations
THE rumoured offer for sale of
the League of Nations station,
Radio -Nations, at Prangins, is not
strictly accurate. The position is
that the ten years' agreement between the League and the Swiss
Government is soon due, to expire,
and the matter is therefore to be
discussed at the next meeting of
the Assembly on September 11th.
The station, which is used for disseminating League news on the
short waves and. for telegraphy on
the long and short waves, is said
to cost the League between
so,obo and £12,000 annually for

maintenance.

N.B.C. Television
TELEVISION images from

the
National Broadcasting Company's
station `V2XBS in the Empire
State Building are being picked
up regularly by Mr. Dean R.
Barker, who operates the amateur
station WiJLY near West Fal-

mouth, Mass.,

miles from
New York. This is a new "longdistance reception record in
America, where the previous
record, established in June,: stood
at 130 miles.
185

.

New Bulgin Director
MR. H. T. STOTT, who has been

chief technician of A. F. Bulgin
and Company for the past eight
years, has been elected to the
Company's Board of Directors,

man of the South African Broadcasting Corporation, sailed for
England on August 11th, and is
due to arrive at Southampton in
the Stirling Castle, early tomorrow morning (August 25th).
Although Professor Botha- is not
coming to this country on business, arrangements have been
made to receive him at Broadcasting House and Alexandra
Palace.
People's Set on H.P.
HUNGARY s first People's

which is mains operated,
made its appearance. The
48 pengtis (approximately
which includes the licence

Set,
has
cost,
£2),
fee,

can be paid in twenty-four
monthly instalments.
C.B.C. Chief Returns

W. E. GLADSTONEgeneral manager of the
Canadian -Broadcasting Corporation, who has been on a month's
visit to England with Mr. L. W.
Brockington, K.C., chairman of
the Corporation, made his return
journey in the American flying
boat Dixie Clipper on August
MAJOR
MURRAY,

,.

16í1i.

IN

Marconi Museum

FROM ALL

PROFESSOR M. C. BOTHA, chair-

villa in Pontecchio, near
Bologna, Italy, where Marconi
THE

conducted his early experiments,
is to be maintained as a museum.
The villa has been given to the
" Guglielmo .Marconi Foundation,"_ created by Signor Mussolini shortly after Marconi's death.

'

Scandinavian L'cances
A RADIO density of just -over .206

sets per i,000 inhabitants has
been reached irr Sweden, where
the total number of licences in
force at the end of June was
The latest returns
1,301,656.
published by the Finnish broadcasting organisation show a total
of 328,090 licences

Finland.

in force in

The Leipzig Autumn Fair
6,300 firms have announced their intention of exhibiting at the Leipzig Autumn Fair
which is to be held from August
SOME

27th to 3ist.

The " Q " Code

to airmen, attention
is drawn to the publication of a
new amended impression of Air
Publication 1529 (" The ' Q
Code and Other Abbreviations to
be used in the Civil Aeronautical
Radio Service ").
Copies are
obtainable, price Is. net, or
is. zd. post free, from His
Majesty's Stationery Office or
through any bookseller.
IN a notice

Chinese Radiophone Service
the opening of the

FOLLOWING

radio - telephone link between
Chungking and Hong Kong on
Tuesday of last week, it was announced that preparations are in
hand for linking Chungking
with Hanoi, Rangoon, Singapore,
Manila and Bombay.
Berlin Television Curtailment
transformation of the Adolf
Hitler Square in Berlin's West
End into the circus that is to be
known as Mussolini Place is the
reason for the sudden decision of
the German broadcasting authorities to curtail the television transmissions which, since August 7th,
had been radiated from 5 until
10 p.m. The city officials refused
to stop the two rams working
immediately in front of the television studios, which are on the
ground floor, except between the
hours of 8 and II.
THE

B.E.R.U. Contest

To South Africa goes the
honour of first place in the annual
transmitting contest staged by
the British Empire Radio Union.
Mr. R. G. Henwick, ZS2AL of
Port Elizabeth, was first in the
senior - section for high -power
stations. In the junior section,
in which inputs must not exceed
25 watts, Mr. J. M. Drudge
Coates, VU2'O, obtained first
place for India.
`

Mr. B. Walton O'Donnell
with regret that we record
the death in Belfast last Sunday
of Mr. B. Walton O'Donnell at the
age of 52, after a brief illness.
When in 1937 he relinquished the
'-post of conductor of the B.B.C.
Military Band, which he created,
to become B.B.C. Northern Ireland
music director, he was succeeded
by one of his two bandmaster
brothers, Major Percy O'Donnell.
IT is
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Simplifying Television Controls
DOES THE "CONTRAST" KNOB ALWAYS DO
WHAT IT SAYS ?
FOCUS

ARATHER interesting little repetition of history is going on just
now. The old controversy about
how many knobs a receiver
should have and where they should be
put is being gone into all over again for
television. Some vision receivers have
-or, perhaps, I should say had-quite
an impressive array of controls on the
front panel, but it is common now for
the number to be as few as two-less than
in even simple types of sound receiver.
One is Sound Volume, combined with
the on -off switch. The other is generally
Contrast, but in -at least one of the new
models it is Brightness.
And that is .where history repeats itself
in detail. Were you (or, perhaps,, are
you?) a- pre-superhet age listener? The
very old sets -1926 and thereabouts -had
a Reaction control and no Volume control. There was never- any- surplus volume
to be controlled in those days. The
modern straight sets usually have Volume
control but no Reaction. During most
of the intervening years they had both.
That was the time, before superhets became general, when the growth in the
number of stations -made selectivity the
most pressing need. The results depended
less on the set -itself than on who was
handling it. The radio -minded person,
who was able to grasp the principle of
complementary -adjustment of Reaction
and -Volume controls, could quite easily
separate stations which- to the ordinary
public were hopelessly mixed. It is a
very simple process really, but have you
ever tried to explain it in writing? Even
when given a course of personal tuition

By

Most television receivers have
a number of subsidiary controls
which do not appear on the
panel. In The Wireless World
Magnetic Television Receiver
there are four of these and as
they require only occasional

(b)

(a)

-

HEIGHT
LINE
FREQUENCY

-

FRAME

--

FREQUENCY

adjustment they are set back
from the front. The two panel controls-Brightn ess and Contrast-are connected to
the chassis by flexible leads and- do not appear in this photograph.

the vast majority of people seem incapable
of grasping the idea that the Volume control makes everything louder, but the
Reaction control only the station to which
the set is tuned ; therefore, by increasing
Reaction and reducing Volume, the volume
of the wanted station can -be kept constant
and that of interfering stations reduced.

Of course, the customer is- right :
Reaction " means nothing sensible, and
if it is really for controlling selectivity why
does it alter volume? Sòme schemes were
worked out for coupling up a volume control to the Reaction knob so that it could
be truly labelled " Selectivity," but it was
very difficult, because the effect of reaction
is critical near the oscillation point, and
that point shifts according to the setting
of the tuning control. Before the slide rule kings got the better of this problem
the superhet swept the market and saved
them the trouble.
And now the same sort of thing has ie.

.

-

(d)

(f)

(c)

(e)

appeared with television. In general, the
set is -far easier to work than the ordinary
broadcast. receiver. If it- is worth its ,alt
at all, -the Line Hold, Frame Hold,
Tuning and Focus controls should rarely
need readjustment in order to get reasonably good results. The really essential
thing is to turn it on- (and,- -in due course,
off), adjusting the sound volume- with- the
same knob to suit requirements. Anybody can do that. And if they are easily
pleased, that is usually all they need do.
But at times the picture is obviously too
light and at other times too dark. If, one
is a little more critical, the contrast occasionally needs adjustment to make the
best of the transmission.
That is just where the trouble begins.
The laymen (usually women) of the
family who want to get past the on -volumeoff stage look around and find a knob
marked Contrast." Beside it, or round
the side or back, or under a flap, they see
another marked " Brightness:" Gingerly
they give each in turn a slight twist. Each
apparently has the same effect, of making
the picture lighter or darker. Then why
-

Brightness or Contrast ?

-

BRfº'.,HTMEBS-m-

PICTURE

" CATHODE .RAY "

-

-

(h)

-

(g)

Illustrating the effect of operating-the -Brightness and Contrast controls of a television receiver.

(k)
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Simplifying Television Controlshave two? What is the difference?

Perhaps you come in and find the picture
hopelessly flat, or, more likely, contrasty.
You may make sarcastic remarks about it,
but can you explain how to put it right?
If Contrast is adjusted the picture goes
either too light or too dark before any useOh yes, you say,
; ful result is gained.
and taking a knob in each hand you turn
them in opposite directions, keeping, the
brightness constant and correcting the
wrong contrast. Very cleverly done, but
you will be cleverer still if you can teach
the family this trick, especially if (as sometimes happens) turning the Contrast knob
up beyond a certain point reduces the
contrast again, due to overloading.
The point is, the family ought not to
have to be taught this. Contrast and
Brightness should mean what they say.
Of course, we who know what is behind
the screens realise that the Contrast knob
varies the strength of the vision signal,
while Brightness controls the grid bias of
the vision tube. Suppose, for the sake of
demonstrating the point, that Alexandra
Palace is transmitting a pattern consisting
of blackness at the right- and left-hand
edges, shading gradually into whiteness
down the middle, as at (a) in the diagram.
Then each line transmitted is of the form
shown at (b). The part above the dotted
line is the vision signal proper, rising from
black to white and back to black again ;
the part below, the " blacker than black,"
is the synchronising signal. This is applied
to the grid of the cathode-ray tube, controlling the brightness of the screen somewhat, as shown by the characteristic
curve at the extreme left of the diagram.
Normally, the grid bias (Brightness knob)
is adjusted so that, the synchronising part
of the signal is enough to bring the grid
voltage just short of the point at which
light begins to appear on the screen,
making the start and finish of each line
give " "black " ; and the amplification
(Contrast knob) so that the peak of each
line gives enough brightness for a clear
white. The intervening shades are then
faithfully depicted.
.

Correlated Adjustments
Now suppose that a less contrasty picture is desired. Naturally, the knob
marked Contrast is turned back a bit. The
effect is to make the whole signal shrink,
as shown at (d). (Incidentally, owing to
the synchronising pulse being weakened,
the line and frame hold controls may have
to be more carefully adjusted.) Here half
the vision signal is in the " blacker than
black " region, and even the peak corresponds to a very dim screen (s). Therefore, the, result is that the general brightness of any picture is so much reduced
that it is difficult to tell what has happened to the contrast. However, by
moving Brightness in the increasing direction (f), the desired reduction in contrast
(e), is ' obtained at the original average
brightness.
If instead of turning Contrast back we
had turned it forward, increasing the amplitude of signal ""(h), the blacks would
;

have, been lost; but as the whites were
already as much as the tube would give,
the area of white would be increased, and
there might even be a certain amount of
reversal of image at the extreme peaks
(g). Turning back Brightness to regain
the original average (k), all the darker
shades are completely black, and all the
lighter tones are completely white, giving
an excessively contrasty picture (j),
usually described as soot and whitewash.

Compensated Contrast Control
For small adjustments of brightness,
such as may be helpful during the course
of a programme, it doesn't matter very
much whether Brightness or Contrast is
used. As the signal strength is more
liable than the grid bias to be affected by
various influences, Contrast has, perhaps,
the better claim of the two to the honour
of a place on the front panel. In other
words, Contrast is used for adjusting
brightness. If, however, a definite change
of contrast is desired to suit the personal
taste of the viewer, it is necessary accord-

ing to present arrangements to bring
Brightness into action, juggling with both
controls.
The obvious thing seems to be to compensate the Contrast control for brightness. This could be done by coupling a
subsidiary bias-control potentiometer to
the Contrast spindle, arranged to reduce
bias when the amplification is reduced,
and vice versa. Of course, it isn't o
simple as it may sound ; the laws " of
the two would probably have to be
balanced rather cunningly ; and one would
expect the balance to be upset by various
circumstances. However, it could hardly
be more difficult than superhet tracking,
which seems to have been managed pretty
well all these years. And, even if tie
compensation was not perfect, it would
still be much better than nothing. The
change of contrast could, no doubt, be
observed well enough to judge the right
setting for the knob of that name, after
which a touch one way or the other of
Brightness might be needed to get the
best result. Things would mean what they
say, which is a great help in this life.

Random Radiations
By

Radiolympists All
THIS is written almost on the eve of the
opening of Radiolympia, which will be
in full swing by the time that it appears
in print. I hope that will be very full
swing, for there's plenty to attract everyone from pieman to a -man, from signwriter to sine -writer, from log -merchant to
" log "-merchant, from average duffer to
average -adjuster, from junior wangler to
senior wrangler. High -brows, middle -brows,
low -brows and no -brows will all find something to their respective tastes. Whether
your main interest lies in beauty queens
or loud speakers of the inanimate kind, the
exhibition authorities are providing for you.
You can feast your eyes at the stands of
the lions of the wireless industry or your
lips at those of the Lyons of the catering
world. Be' your present set AC or DC, AD
or BC, experts will demonstrate why it
should be consigned to the dust -bin and
replaced by a new model. To whatever
category of visitor you may belong your
quest will doubtless be to discover the best
receiver in the show. Here I can give you
an infallible tip that saves an infinity of
time and troúbb. Go to the first stand you
come to on which sets are displayed and
ask the man in charge ; he will tell you without an instant's hesitation.

. ®

W.

For the Corner
yEARS ago I flung out the suggestion
that wireless sets in triangular cabinets
would sell lice the hottest of cakes. I
wasn't then, nor am I now, thinking of
cabinets with a three -cornered elevation ;
it's the plan, the horizontal cross-section,
three -sided instead of four, that I was and
still am after. For why? Because the
modern labour-saving home, whether house
or flat, is apt to be on the small side and
$$

"DIALLIST"

I'm sure that the receiver which would
stand in a corner (or even be fixed to the

walls there) would be immensely popular
with the modern housewife and her worse
half. I know that there are difficulties
about chassis and layout but it can be
done, because I know home constructors
who've done it. There is another advantage, too, about this shape, besides the space
that it saves the walls act as most admirable " baffle extensions," enabling the loud
speaker to fill the room with sound in the
most natural way. With the corner set you
don't get that rather unpleasant impression
that the sound is focused on to your ear
from one point. Won't some enterprising
set manufacturer take a chance with the
triangular cabinet? I don't think he'd
;

:

regret it.

The Great Dial Question
FEW radio matters have caused such a stir

this year as the great question of the
station named tuning dials. After a vast
amount of cerebration and argument it has
at length been decided that all those you
behold at Olympia shall bear stations
arranged in the pre -Montreux order. Receivers sold between now and the end of
the year can have up-to-date dials fitted
when the time comes at a small fixed
charge ; those on the market after the beginning of next January will have the new
dials. If your set, though not new, isn't
more than two years old, you may be able
to get a " Montreux " dial, though it will
cost rather more than one for a new model.
So that's that. It seems a sensible solution ;
there'll be grumbles, no doubt-but they
would have arisen whatever had been done.
I don't think I shall be in too much of a
hurry to change the dial of my "broadcast
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receiver when the time comes ; its not unlikely that certain wavelength exchanges
will have to be made when the plan ceases
to be merely a paper one, and is put into
actual practice.

®

ao
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Metres Per Kilowatt ?
" THESE broadcasts," says my morning
.

paper, " are being made on a very
powerful wavelength." It omits to explain how a wavelength is made powerful.
I imagine that it is done by means of the
familiar current of a million volts. By passing this into the aerial an electrical pressure of many thousand amperes is, of course,
readily obtained. The wavelength then becomes sufficiently, powerful to travel round
the earth in less than a single minute. And
if all the waves generated during one programme could be placed end to end they
would stretch to goodness knows where and
probably back again as well.
-u ...- "u

Changed Call Signs
IT'S rather unkind

in

one way

of the

Federal Communications Commission to
start altering the call signs of the U.S.A.
short-wave stations that have become so
familiar after years of use. I suppose really
that we'll soon get used to thinking of the
ex-W8XK as WPIT and the former WIXK
as WBOS, and so on ; but I'm sure I'll find
myself saying and writing W2XAD and
W2XAF instead of WGEA and WGEO res.

pectively. The other changes that I know
of so far are W6BE into KGEI and W3XAU
into WCAI ; but these aren't by any means
all: there are plenty more to come. The
reason for the changes is that the F.C.C"
considers that the time has now come for the
leading short-wave stations of the U.S.A.
to be officially recognised as permanent and
" professional " concerns.

i

ti
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Call -sign Humour
Some of the call signs in different
countries are very -happily chosen or
allotted. lI'he classic example is, of course,
the old Eiffel Tower, whose FL is pronounced exactly like Eiffel in 'French. But
America has some that are quite as good.
There's WACO, for instance, of Waco,
Texas. And what about KUMA, of Yuma,
Arizona, or WATR, of Waterbury, Conn.,
or WORC., of Worcester, Mass., or WNOX,
of Knoxville, Tenn. ? Some other U.S.A.
call signs indicate the state, not the town :
WISC, Milwaukee, Wis. ; WPEN, Philadelphia, Pa. ; WIND, Gary, Ind. ; WMAS,
Springfield, Mass. ; and so on. Others,
again, were, I suspect,. chosen because they
looked and sounded striking-WHAM,
KNOW, KICK, WORK, WINS, WAVE,
KID and WOW seem to fall into this cateOne imagines that KROC, WEED
gory.
and WREC had to be accepted willy-nilly
Russia has or had the' very aptly named
RUS and RED, and Tokio's JOAK looks
just the station to tune in for light entertainment. PRAY (Brazil) sounds serious.
-

tion's letters. Next came a period in which
short-wave transmitters in the U.S.A. relaying broadcast transmissions were assigned
special call signs consisting entirely of
letters and with no numbers in them. The
next step was to treat short-wave broadcasting stations as if they belonged to the
amateur class by giving them call signs
which included the distinguishing numbers
of the regions into which the F.C.C. had
divided the country. The change that has
just been made recognises the short-wave
stations as regular professional transmitters
by allotting them four-letter " W " or " K "
call signs. In this country the B.B.C.'s
original medium -wave stations had amateur
call signs such as 2L0, 2BD, 6BM, and so
on-the " Gs " weren't added to British
amateur call signs till later. The Empire
short-wave services, however, started their
careers as fully fledged professional stations
with three -letter " GS " call signs.
.

Television Programmes
Sound 4i.5 Mc/s

Vision 45 Mc/s

Each weekday morning during the period
of Radiolympia in place of the usual
demonstration film from 11 to 12 will
be seen the feature " Come and be
Televised " in which Jasmine Bligh and
Elizabeth Cowell will interview members
of the public at Olympia. The National
or Regional programme will be relayed
on 41.5 Mc/s from approximately 7.45 to
9 p.m. daily.
THURSDAY, AUGUST 24th.
3, 259th edition of Picture Page.* 3.30, Cabaret
with Jean Colin and Cyril Fletcher. 4-4.30,
The Zoo. A visit with F. H. Grisewood to the
Regent's Park Zoo.
9, Alfredo and his Gypsy Orchestra. 9.30,
Gaumont -British News. 9.40, Interest Film.
9.50-10.20, " Johnson was no Gentleman,"
a comedy by H. F. Rubinstein. Cast includes
Robert Atkins and Joyce Redman.
FRIDAY, AUGUST 25th.
3, Kuda Bux, 'the man with the X-ray eyes.
3.25, " A Bedfast
3.10, Cartoon Film.
Prophet," a comedy -adapted for television,
from " A Rogue in Bed," by Ronald Elwy
-

Mitchell. 4-4.30, The Zoo. O.B, from Regent's

Park.

9, " The Kentucky Minstrels," presented by
Harry S. Pepper.* 9.30, Albert Sandler, violin.
9.40, British Movietonews. 9.50-10.20, " Ending

It," by

Val Gielgud.

SATURDAY, AUGUST 26th.

3, 260th edition of Picture Page.* 3.30, Catchas -Catch-can Wrestling. 3.45, Cartoon Film.
3.50, Leonard Henry. 4-4.30, The Zoo.
O.B. from Regent's Park.
9.5, Cabaret, with Jean Colin and Edward
Cooper. 9.35, Gaumont-British News. 9.45,
Interest Film. 10.5-10.35, " The Coffin," a
comedy by John Taylor.
SUNDAY, AUGUST 27th.
" A Cup of Happiness," a comedy
by Eden Philpotts. Cast includes Leon M. Lion,
Amy Veness and Roger Livesey.

9.5-10.20,

MONDAY, AUGUST 28th.
3, Troise and his Mandoliers.* 3.30,_ C. H.
Middleton.*
4-4.30, The Zoo. O.B. from
Regent's Park.
9.5, " Bits and Pieces," light entertainment
with Jackie Billings, Diana Chase and Bobbie
Kimber. 9.35, Cartoon Film. 9.40, " Up from
the Country." How electricity came to an
Essex village. 10.10, Film, " Fingers and
Thumbs." 10.25-10.40, " Coffee Stall," light
entertainment devised by S. E. Reynolds.

TUESDAY, AUGUST 29th.
3, " The Ringer," by Edgar Wallace. Cast
includes Henry Oscar and Judy Kelly. -4.30-5,
The Zoo. O.B. from Regent's Park.
9, " The Kentucky Minstrels "* (as on Friday
at g p.m.). 9.30, Tom Webster draws some
sporting cartoons. 9.40, Derek Oldham in
songs. 9.50, British Movietonews. 10-10.20,
Intimate Cabaret with Oliver Wakefield and
Irene Prador.
.

WEDNESDAY, AUGUST 3oth.
3, Eve Lister in songs with Evel Burns at the
piano. 3.10, British Movietonews. 3.20, " The
Coffin " (as on Saturday at 10.5 p.m.). 3.50,
Variety with Bebe Daniels and Ben Lyon.
4-4.30, The Zoo. O.B. from Regent's Park.
9, Gillie Potter, .9.10, Eric Wild and his Band.
An Irving Berlin programme. 9.35, Gaumont British News. 9.45, Night shots from the Zoo.
O.B. from Regent's Park. 10-10.25, " The
Happy Hangman," a grotesque.
*

O.B.s from Radiolympia

GERMAN

PROJECTION
RECEIVER
In producing the projection television receiver for home use
shown in the photograph, the German
Fernseh Company has
used a small projection
cathode-ray tube. The
diminutive size of the
tube 'can be gauged
from the lower illus-

!

No Longer " Amateur
There are several curiosities in the' history
of the call signs of both medium -wave and
short-wave broadcasting stations. The first
U.S.A. short-wave broadcasts were made,
unless my memory is at fault, by a relay
of KDKA at Pittsburg, working on a
wavelength of about 65 metres. This pioneer
short-wave station had no call sign of its
own, announcing itself by the parent sta-

tration, where two of
them are shown with
an ordinary receiving
valve.

The receiver

gives a picture
42 X 50 cm, which is
viewed with the aid of a

mirror. It -is not yet
available to the public
it has been decreed in
Germany that only one
standardised receiver is
to be put into production.
;
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Exhibitors at Olympia
ALPHABETICAL LIST WITH STAND NUMBERS AND REFERENCES TO THE
PLAN ON THE OPPOSITE PAGE
Name

Aerialite, Ltd.
Castle Works, Stalybridge, Cheshire.
Antiference, Ltd. .
176, Wardour Street, W.I.
Armstrong Mfg. Co.
Walters Road, Nag's Head, Holloway, N.7.
B.B.C.

..

..

Balcombe, A. J., Ltd.
52, Tabernacle Street, E.C.
. ,
Baird Television, Ltd.
Crystal Palace, Anerley Hill, S E.19.
Belling & Lee, Ltd.
Cambridge Arterial Road, Enfield, Middlesex.
.
British Insulated Cables, Ltd. ; .
Pre cot, 'Lancashire.

British Fix Co., Ltd.
-Fix Works, Lillieshall Road, S.W.4.
British McMurdo Silver Co, Ltd.
17, Hertford Street, Park Lane, W.I.
British Railways, Ltd.
Euston House, Eversholt Street, N.W.r.
..
British Rola, Ltd. '
Minerva Road, Park Royal, N.W.,o.
British " Wireless for the Blind Fund
'226, Great Portland Street, W.I.
Brown Bros., Ltd.
Great Eastern Street, E.C.2.
, ,
Bulgin, A. F,; & Co:, Ltd.
Abbey Road, Barking, Essex.
Burndept, Ltd.
Light Gun Factory, Erith; Kent.
Bush Radio, Ltd.,,

.

,

,

,

.

Power Road, Chiswick, W.4.\

Carr Fastener Co., Ltd.
Nottingham Road, Stapleford,%Notts.'
Cblestion, Ltd.
London Road, Kingston -on -Thames.
Chloride Electrical Storage Co., Ltd. ..
231, Shaftesbury Avenue, W.C.2.
Cole, E. K., Ltd. .
Ekco Works, Southend-on-Sea, Essex.
,
Cosmocord, Ltd. ..
Cambridge Arterial Road, Enfield, Middlesex.
..
Cossor, A. C., Ltd.
Cossor House, Highbury Grove, N.5.
Decca Radio & Television, Ltd.
1-3, Brixton Road, S.W.9.
Department. of Overseas Trade
35, Old Queen Street, S.W.I.
Dew, A. J., & Co., I.td. .
33, Rathbone Place, W.a.
Dubilier Condenser Co. (1925), Ltd.
Ducon Works, Victoria Road, N. Acton, W.3.
Dynatron Radio, Ltd. . .
Perfecta Works, Ray Lea Road, Maidenhead.

Eastick, J. J., & Sons ..
118,, Bunhill Row, E.C.
Eavestaff, W. G., & Sons, Ltd....
Autoplayer Factory, Ashfield Road, N.4.
Econasign Co., Ltd.
92, Victoria Street, S.W.r.
..
Edison Swan Electric Co., Ltd. `..
155, Charing Cross Road, W.C.2.
Elf, Gordon,

Ltd...

.

Rathbone Place, W.I.
..
E.M.I. Service, Ltd.
Sheraton Works, Hayes, Middlesex.
Erie Resistor, Ltd.
Carlisle Road, The Hyde, N.W.9,
55,

Ferguson Radio Corporation, Ltd.
Ios-log, Judd Street, W.C.I.
Ferranti, Ltd.
Radio Works, Moston, Manchester, ro.

Stand

Reference

6o

B4

Io

A3

69

B4

76, 78, 79 & 96

C

5, C6,

37

A2
A6

27

A5

3 & 26

A6

20

A4

64

B2

107

BI.

4

A6

24

A5

58

B6

T.

8

B2

62

B4

54

B4

34

A4

B3'
A5

Stand

Name

Garrard Eng. & Mfg. Co., Ltd. ..
Newcastle Street, Swindon, Wilts.
General Electric Co., Ltd.
Magnet House, Kingswav, W.C.2.
Goodmans Industries, Ltd.
Lancelot Road, Wembley, Middlesex.
Gramophone Co., Ltd.
108, Clerkenwell Road, E.C.

Ileayberd, F. C., & Co.
so, Finsbury Street; E.C.2.
Hobday Bros., Ltd.
..
21, Great Eastern Street, E.C.
Holsun Batteries, `Ltd. . .
Neville House, Page Street, S:W.I..

7o

B 4

16

A3

Lawley Electrical Storage Company ..
27, Newton Street, High Holborn, W.C.z.
Lugton & Co., Ltd.
203, Old Street, E.C.I.

83

C

McMichael Radio, Ltd.
Wexham Road, Slough, Bucks.
Masteradio, Ltd.
..
.
Mewton Street, High Holborn, W.C.2.
Marconi-Ekco Instruments, Ltd.
Electra House, Victoria Embankment, W.C.2.
Marconiphone Co., Ltd.
210, Tottenham Court Road, W.I.
..
Mercantile Credit Co., Ltd.
39-45, Finsbury Square, E.C.z.
Mullard Wireless Service Co., Ltd.
Century House, Shaftesbury Avenue, W.C.

48

B3

44

B5

74

B5

T. io

A2

28

A5

14

A2

23

A5

2I

A4

roo

Al

13

A2
A3
B6

B4

Imhof, Alfred, Ltd.
112, New Oxford Street, W.C.I.
Invicta Radio, Ltd.
St. Andrews Road, Cambridge.

B5

B5

A4

B 6

72.

73

I9

46&g3

40

New Era Publishing Co., Ltd.

B2

A4

B2

B3

T.7

35

B 6

47

B6

6

B5

57

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

A 6,

C

56

T.6

A6

I&39

So

Reference

T. 9

A2

38

B6

97

A2

109

B1

36

A5

67

B3

55

B 5

33

A 3

5

A6

59

B 5

9

A4

..

I2, Newton Street, W.C.z.
New London Electron Works, Ltd.
East Ham, E.6.
Newnes, George, Ltd.
Tower House, Southampton Street, W.C.
Odhams Press, Ltd.
93, Long Acre, W.C.z,

Radio & Television Corporation of
Great Britain, Ltd. ..
Perivale, Greenford, Middlesex.
Pilot Radio, Ltd. ..
31-33, Park Royal Road, N.W.io.
Philips Lamps, Ltd.
Century House, Shaftesbury Avenue, W.C.
Plessey Co., Ltd. . .
Vicarage Lane, Ilford, Essex.
Pve, Ltd. ..
.
Radio Works, Cambridge,

T.

1

Philco

Radio Gramophone Development Co., Ltd. ..
Globe Works, Newtown Row, Birmingham.
Reproducers & Amplifiers, Ltd.
Frederick Street, Wolverhampton.
Rose, Norman (Electrical), Ltd...
43, Lamb's Conduit Street, W.C.i.
Rothermel, R. A., Ltd.
Rothermel House, Canterbury Road, N.W.6.
. .
Royal Air Force ..
Seophony, Ltd.
..
Thornwood Lodge, Campden Hill N.W.8.
Scott Insulated Wire Co.; Ltd. ..
Queensland Works, Westmoreland Road;
N.W.9,

5

A 2

31

A2

42

B5

45

B4

68

B3

32

A3

29

A 4

III

B 1

12

A 3

71

B 4

50

B2

49

B 2

103

Al
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Name
Selecta, Ltd.
8r, Southwark Street, S.E.I.
Selmer, Henri, & Co., Ltd.
114, Charing Cross Road, W.C.2.
..
Servisol, Ltd.
74, .Renshaw Street, Liverpool.
Siemens Electric Lamps & Supplies, Ltd:
39, Upper Thames Street, E.C.4.

Stand

Reference

T.2

A2

99

A2

rr

A3

52

B 3

6r

B

65

B2

.

Steatite & Porcelain Products, Ltd.
Stourport-on-Severn, Worcestershire.
Sterling Batteries, Ltd. ..
Sterling Works, Dagenham, Essex.
.

.

.

22

A5

ro, Ashley Place, S.W.T.
The Wireless World

Dorset House, Stamford Street, S.E.I.
.
Wright & Weaire, Ltd.
740, High Road, Tottenham, N.17,

A5

7

.

War Office
Waverley Book Co., Ltd.
96, Farringdon Street, E.C.4.
Westinghouse Brake & Signal Co., Ltd.
82, York Way, Kings Cross, N.1.
Wingrove & Rogers, Ltd.
Mill Lane, Cid Swan, Liverpool.
The Wireless Engineer
.
Dorset House, Stamford Street, S.E.T.
..
Wireless Retailers Association, The

B2

3

.

West Street, Erith, Kent.

3

te

T.

Vacuum Science Products, Ltd.
r66, Weir Road, Balharn, S.W.r2.
..
Varley
Cambridge Row, liurrage Road, S.E.i8.
..
..
..
Vidor, Ltd...
..

,1

63

..

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

Al

'or

Taylor Electrical Instruments, Ltd.
45, Fouberts Place, Regent Street, W.T.
Telegraph Condenser Co., Ltd. .
Wales Farm Road, Acton, W.3.
Telegraph Construction & Maintenance Co. Ltd.
22, Old Broad Street, E.C.2.
Thompson Diamond & Butcher, Ltd. . .
34, Farringdon Road, E.C.
Trader Publishing Co., Ltd.
Dorset House, Stamford Street, S.E.r.

Name

.

stand

Reference

43
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Any Stand in the Exhibition can
instantly be located by using
this squared plan in conjunction
with the references shown in
black type in the accompanying
list of exhibitors.

1

C

1

80

RADIOLYMPIA
THEATRE

Selection of apparatus described
constructionally in the pages of
this Journal will be on view at
'THE WIRELESS WORLD stand
[No. 6]
A

79

84

r

HAMMERSMITH ROADI
ENTRANCE

4

Exhibitors' offices, " Television Avenue," and the entrances to the Conference Hall and the R.B.C. Cinema
are in the gallery above the Grand Hall.
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UNBIASED

A Technical Triumph

ALTHOUGH the radio show has been
open for a complete day, I must
confess that, contrary to my usual
custom, I have seen, very little of
it indeed so far, and must defer giving you
my impressions until next week when I
trust I shall have had the opportunity of
giving the show that thorough examination which a cursory look round seems to
indicate that it deserves.
I am actually writing these few notes
in one of the many bars at Olympia with
several important wireless manufacturers
on either side eagerly anxious to get a
word in edgeways with me. It is in fact
this very circumstance which is the explanation of my having seen very little of
the show so far. I do not mean to indicate, of course, that I have spent the
greater part of the day in the bar with
wireless manufacturers ; I have more important matters to attend to even if they
have not. My meaning is that this meeting of manufacturers in the bar, and their
evident anxiety to see that my glass does
not remain empty, is the natural and
logical outcome of my day's doings.

By
FREE

GRID

The idea was born one lovely afternoon
in June when I had gone into the Gardens
to meditate upon the Albert Memorial and
upon what manner of men it must have
been who conceived its design. Meditation is always a reposeful pastime, and as
I have always believed in the old adage
that what is worth doing at all is worth
doing well, I thoroughly let myself go

with the result that I favourably attracted
the attention of a nursemaid on the same
seat who, from my evident familiarity
with the aforementioned reposeful meditation, must have mistaken me for an ex policeman.
At any rate, whatever be
the explanation, she was soon pouring her
woes into my ear with full and complete
details of the hardness of her life and of
the lives of all those of her ilk.
I was turning over in my mind what
she had told me with a view to finding a
A Crying Need
remedy, when suddenly an idea occurred
me, and without, I fear, so much as
to
The plain and simple reason why I have
seen very little of Radiolympia so far is a word of farewell, .I left my companion
that I have spent practically the whole day in the lurch and hurried along to a well-a
known emporium where I purchased
among the nursemaids in the neighbourAs I was in a
ing Kensington Gardens which, for the modern baby carriage.
had
my car clutand
already
hurry,
great
may
I
mention
-Londoners,
non
of
benefit
Free Grid's
of
Mrs.
some
up
with
tered
is nowadays the sacred preserve of these
to tow the
compelled
I
was
shopping,
of
tie
community,
and,
members
useful
to
a somewhat
leading
this
pram
behind,
moreover, a place where any man who is
a
policeman.
with
altercation
heated
a
'guardsman,
or
a
policeman
not either
However, I got home eventually, and
has about as much chance of feeling welset to work, toiling until far into
speedily
has
at
the
Thames
bargee
a
come as
night,
with the result that the following
the
R.Y.S. headquarters at Cowes. It was,
I was able to sally forth and
afternoon
representing
myself
to
be,
by
in fact, only
companion again. Owing to
fair
my
seek
a member of the Force enjoying a few
abrupt manner of leaving
somewhat
my
I
wasable
to
break
days' holiday that
day she was rather
the
previous
her
on
down the cold reserve of hauteur which
with me,
into
conversation
to
enter
loath
for
reserve
outsiders.
the nursemaids
but feminine curiosity as to my reason for
r
pushing an empty pram eventually overHeated altercation with
came her ill -humour. I had some little
a policeman.
difficulty, however, in inducing her to
transfer her small charge to my empty
pram for experimental purposes.
As usually happens on these occasions,
the child was a model of perfect behaviour
just as was the case with the wireless reI may mention that I have been fre- ceiver many years ago when I went along
quenting these gardens until late at night to a certain radio society to demonstrate
for some weeks past, but in order to avoid the evils of instability. However, I soon
any misunderstanding, I had better say at succeeded in provoking the child into
once that my visits have been made solely violent and highly damped vocal oscillafor technical reasons, although it was actu- tion by prodding it in: the ribs with my
ally my humanitarian feelings, and not umbrella, and it was then that I switched
technical considerations, that initiated the on the " baby car radio " which I had
present idea which sees its climax in the spent the night in installing in the false
crowd of manufacturers surrounding me, bottom of the pram. The effect was
magical, and, as I had anticipated, not
all vying with each other for my favours.

only were the infant's vocal oscillations
speedily damped -out, but the nursemaid's
boredom was soon vanquished by the
soothing sobs of a Luxembourg crooner,
and before long I had a whole crowd of
interested nursemaids surrounding me.
This first day of the Show has therefore
been spent in conveying parties of the
leading set manufacturers to and from
Kensington Gardens, with the result that
they are surrounding me as I write,
vociferously demanding the manufacturing rights of my Radiogram, which I claim
is going to be the salvation of the radio
industry, as it opens up an entirely new
-

-

-

-

Highly damped oscillation.

field of manufacture. I am endeavouring
to arrange to have a pram equipped with
my baby car radio on view at Olympia
to -morrow and on the subsequent days of
the Show, but I cannot at present tell you
the stand number, as I don't know it myself yet. However, an enquiry made at
The Wireless World stand will enable you
to learn its whereabouts.
-

-

A Fundamental Error

MUST confess that I have been greatly
intrigued with the B.B.C.'s demonstrations of the quality obtainable with a
modern set and with that given by one of
a few years ago. In fairness to these oldtime sets, however, I think I ought to
point out that the great gulf between the
quality they give and that churned out by
the modern ones is not really as wide as
might be thought by those not accustomed
to reason these matters out so thoroughly
as myself. The great point that is forgotten is that the- B.B.C.'s transmissions
of a few years ago were also of much
poorer quality than is the case to -day, and
had an old-time set been able to have had
the same quality transmissions as its
modern counterpart gets, it would have
sounded much' better than it used to, or.,
to put it the other way, were a modern
set fed with the transmitted quality of a
few years ago it would not sound nearly
so good as it does. There is one great omission in this demonstration, and that is that
the B.B.C. make no attempt to demonstrate the quality that -will be available
from the sets of ten years hence.
-

.

-
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NEW EDITION, with revised, tabulated,

and fully illustrated sections, covering thousands

of components for use in modern radio and television
Bulgin Products are essential for the "Pre - tuned
Quality Receiver" ; only
the best is specified. Buy
Bulgin
AND BE SURE.

-

VISIT OUR

A.
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construction. Packed full with technical
and dimensional data.
THE HANDBOOK OF THE INDUSTRY-YOU
CANNOT AFFORD TO BE WITHOUT
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Telephone
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CLASSIFIE D ADVERTISEMENTS
NUMBERED ADDRESSES

NOTICES
THE CHARGE FOR ADVERTISEMENTS in these
columns is
12 words or less, 31- and 3d. for every
additional word.
Each paragraph is charged separately and name and
address must be counted.

ARMSTRONG

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
instructions the entire " copy " is repeated from the
5%, 20. con: 13 consecutive
dons
ve, 10% ; 52 consecutive, 15 %
secutive,
sprevious

The age of " gadgets " has passed. To -day the marvel
of radio has become commonplace through use and
familiarity. in our opinion there is a vital reason for
purchasing a new set-Quality I Since last season we
have worked exclusively to this end and believe with
these new chassis we have achieved our objective.

-

,

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, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deanegate,
Manchester, 3 ; 26e, Renfleld 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. All
advertisements in this section must be strictly prepaid.

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, r/o " The WirelessWorld."
All replies should be addressed to the Box number
shown in the advertisement, c/o " The Wireless World,"
Dorset House, Stamford Street, London, S.R.1.

QUALITY YEAR

-OUR

NEW

1940

Readers who reply to Box No. advertisements are warned
against sending remittances through the post except in
registered envelopes r in all such cases the use of Ihe
Deposit System is recommended, and the envelope should
beclearly -marked " Deposit Department."

Mir 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
The Wireless World," both parties
deposited with
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 carnage one way. The seller takes the risk of loss
or damage in transit, for which we take' no responsibility. For all transactions up t'o CO, 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.I,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. Advertisers 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.

CHASSIS

include the following:

SUPERHET - STRAIGHT
FIDELITY RADIOGRAM.

Á WAVE

MODEL 8810
incorporating Two Independent Circuits, Superheterodyne and Straight, having R.F. Pre -amplifier and R.C.
Coupled Push-Pull Triode Output capable of handling

HIGH

8 watts.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.
Postal Orders and Cheques sent in payment for adverpayable to ILIFFE
tisements should be made00
Not es being
& SONS Ltd., and crossed
untraceable if lost in transit should dot 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.

USED SETS -FOR SALE

NEW RECEIVERS AND AMPLIFIERS
CISALLENGER RADIO CORPORATION " Degallier's."
Send 2d stamp for handsome illustrated catalogues
telling of our superb range of 1940 fully guaranteed re'
ceivers; direct to public sales policy saves you 407; sets
to suit every pocket. from 65/- to £31/10. Sale list also,.
available upon request.-Challenge Radio Corporation,
Degallier's," 31, Craven Terrace, London, W.2. Padding[8731
ton 6492. Nearest point, Lancaster Gate Tube.

RADIO CLEARANCE, Ltd., 63, High Holborn, London,
'Phone: Holborn 4631.
W.C.1.
GUTHNAN MCMURDO Silver Super Silver Communication Receiver.
AS Described in Previous Issue of This Magazine.
Circuit, superhet, double regeneration obtained at
signal frequency and also at intermediate frequency,
as a result very, high sensitivity and selectivity are obtained; controls include R. meter, silencer, tone, aerial
trimmer, A.F. gain selectivity, beat oscillator, receive
send, A.V.C., B.F.O., on -off, B.F.O. pitch, assembled with
valves but unwired, £17; wired and aerial tested, £18/18.
AMAZING Offer for One Month Only.

BRITISH Belmont 9 -valve A.C. Superhet Chassis, tom.
plete with Mullard valves, four wave bands, covering
6-2,000 metres, complete with escutcheon and all necessary parts for fixing into cabinet, £517/6 each; complete
in De Luxe cabinet with speaker, £7/7; speaker matched
for use with above chassis'available at 15/- each extra.
RADIO CLEARANCE, Ltd., 63, High Holborn, London,

[8786
W.C.1.'. 'Phone: -Holborn 4631.
ARMSTRONG Co.-After many years at our old
premises at Camden Town we have removed to a
new building in Warlters Rd., Holloway,. N.7 (see displayed advertisement)..
ARMSTRONG Amplifier Division Has Removed to New
Premises at 94, Camden Rd., N.W.1. .In addition
to our standard. range of 6- and 12 -watt push-pull high
fidelity amplifiers and local station feeder units,, we manufacture equipment for special purposes, pre -stage units,
electronic mixers, tone control units, etc..
ARMSTRONG Are Always Pleased to Assist in the
Solution of Special Problems; details of standard
equipment free on request.
ARMSTRONG. Co. -(Amplifiers Division), 94, Camden
Rd., N. W.1.
[8752
Offer. -Famous 7 -valve push button 1939
A MAZING
models in maker's sealed cartons, issued 13'/a gns.;
£511916; list free. --Shippers, 18, Corporation St., Man[0639
chester.
Ambassador 6778 Universal_ 7 -valve -chassis
f+.5 1
1 and speaker (loin.), four band, R.F.R.F, stage;
ó.
a few only, being surplus 'productions at this' low price;
cash with order money ,refunded if not genuinely, satisfied.
-Ambassador Radio Works, Hutchinson Lane, Brighouse.
[8812
Yorks.
_

-
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+

-
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unique. When used as a
The circuitof the
STRAIGHT receiver two HF stages are in operation
Detector
is used for distortion with A.V.C. Diode
less detection together with Triode Push -Pull output,.
to switch from
only
one
knob
is
necessary
A turn of
"Superhet ' to "Straight." The Gramophone Amplifier has been specially studied and records
excellent
with
can
'be reproduced
quality
Ln ens
SSIO is

Middlesex.

8S2B

-

CAR RADIO
Modelsfrom.. 4', gus., 6 new car aerials, from,
á1. 9/6; trade enquiries solicited; lists. free.[0622
Shippers, 18, Corporation St., -Manchester.

69

PUBLIC ADDRESS
VORTËXION P.A. Equipment.
TED,
IMITAIMITATED,

-

SUPERHET

-

.

.

MODEL AW125PP-12-V 5 -BAND ALL-WAVE
RADIOGRAM (12-550 continuous, 1000-2000 m.)

with R.F. Pre -Amplifier, 2 I.F. stages with Variable
Selectivity. Manual R.F. gain control and 10 watts
R.C. coupled Triode P.P. Output.
Readers need no introduction to -this most popular
model,so -favourably reviewed by The Wireless World
on Jan. 5th last. Basically, it remains the same but the
.frequency response has been still further improved to
conform to the higher standard of quality
gn3
we have set ourselves this year
Illustrated Art Catalogue giving full specification and details of our 8 Models will be sent upon request.
-

17

7 days' approval, carriage paid.
MONTHS' GUARANTEE.
ARMSTRONG MANUFACTURING CO.

All chassis on
12

WARLTERS ROAD, HOLLOWAY, LONDON N.7.
Phone : NORth 3213.

-

Dance Band Amplifier, 10 watts output, cou-'
plete in case, with moving coil microphone, speaker
and cables, weight 221b.; 12 gus:
A.C.-20 15 -20 -watt Amplifier, 38-18,000 cycles, independent 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; 8i/i gus., complete.
C.P. 20 12 -volt Battery and A.C. Mains Model, as used
by R.A.F., output. as above; 12 gus.
in portable case, with Collard motor, Piezo
A.C.-20,
pick-up, etc £14; C.P.20 ditto, £17/17.
A-WATT Output 6L6s, under 60 -watt conditions, with
negative feed back, separate rectifiers for anode
screen and bias, with better than 45 regulation level
response, 20 25,000 cycles, excellent driver, driver transformer, and output transformer matching 2-30 ohms impedance electronic mixing for mike and pick-up, with tone
control, complete with valve and plugs; £15.
COMPLETE, in Case, with turntable, B.T.H., Piezo
pick-up and shielded -microphone transformer; £20.
Model, with negative- feed back; £25, com-WATT
plete.
Mode
with negative feed back; £40,
120-WcompATT lete. -l,
VOLT 250 m.a. Full Wave Speaker field supply
unit: 25/ with valve.
ALL P.A. Accessories in Stock; trade supplied.
VAC.-D.G.

This radiogram chassis has R.C. Coupled Push -Pull
Output capable of handling 6 watts.
This being our Quality Year we have carefully studied
the design of our mare economically priced models
and it's now possible for those requiring
quality with economy to satisfy their desire. 8 gnu -

(Adjoining Holloway Arcade.)

but unequalled.

Invite You to a Demonstration.-

-

AW38-8-V ALL -WAVE

-

V

2 -WAVEBAND HIGH FIDELITY RADIOGRAM
This model has all the outstanding 'features of the
SSIO, the circuit being identical in every respect,
except that the chassis is designed for Broadcast
bands only, no provision being made for Short Waves.
It has the same extremely lively performance on
"Superhet' and' high quality reproducgns.
tion on " Straight "

MODEL

[8834

-

193n

SUPERHET - STRAIGHT

10-V

-

.

-

RADIOLYMPIA
MODEL

-

HALLICRAFTER
T_TALLICRAFTER Sky Champion; first £10, bargain.
[8833
Procter, 7, Arocliffe 'Terrace. Northallerton.

SEE AND HEAR 'THEM ON
STAND

PHIL CO

Philco,.6-valve All-wave, A.C.-D.C., new valves;
£5 nearest.-Alison, 64, Syon Lane, Isleworth,

5

.

80

-

-

1

250

VORTEXION, Ltd., 182, The Broadway, Wimbledon,
S.W.19. 'Phone: Lib. 2814.
[8241
-

Radio Data Charts," A Series of Abacs. Post free 47zo.

-
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Type

CP20

and

AC

PUBLIC ADDRESS

15W

VORTEXION
12 -VOLT

DC
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Get your new

TANNOY 25 -watt Amplifier, Ad-on -Unit, A.C. mains,
complete; £10.--Easco, 18w, Brixton Rd., S.W.9.

ARMSTRONG CHASSIS

[0643

AMPLIFIER

PARTRIDGE P.A. Manual," free' to trade, from N.
Partridge, B.Sc., A.M.LE.E., King's Buildings, Dean
[0631
Stanley St., London, S.W.1.

ON

A LEXANDER BLACK, Ltd. --Consult us on sound installations, temporary or permanent; booklet on
[0597
request.-55, Ebury St., S.W.1 Sloane 6129.

PUBLIC Address Contractors
loud speakers, microphones
types from Aire Dept., Grampian
Gardens, Surrey. 'l'ei.: Richmond

LIU

Can Hire P.A. Vans,
and equipments of all
Reproducers. Ltd., New
[0618
1175-6-7.

EASY

NEW MAINS EQUIPMENT

TERMS

V
VORTEXION Mains Transformers, chokes, etc., are supplied to G.Y.O., B.B.C., L.P.T.B. Why not you ?
áTORTEXION, Ltd ., 1.92, 'l'be Broadway, Wimbledon,
V
London, S. W.19. Telephone; Liberty 2814.
[8772

Amplifier, operating either from
AC mains or 12-volt battery, was tested by "THE
WIRELESS WORLD," October 1st, 1937, and has
proved so popular that at Customers' demand it remains
unaltered except that the output has been increased to
17.2 watts and the battery consumption lowered to
6 amperes. Read what " The Wireless World " said
THIS small Portable

MODEL

Ili -V ALL -WAVE

chassis has the unrivalled
quality of a STRAIGHT set and the far-reachin3
capabilities of the most sensitive SUPERHET.
Unless something revolutionary in radio technique
is unexpectedly developed, we are convinced that
this set will remain an outstanding leader for a very
long time and will prove to be a good investment

[0603
Copenhagen St., N.1.
BAKERS New Corner Horn Speakers, triple cone conversions; from 29/6, and surplus speaker bargains.
--Bakers Selhurst Radio, 75, Sussex Rd., South Croydon.
Kg

[8728

Price
guineas
12 monthly payments of 18/4.
Illustrated literature giving full particulars of all models
will be sent free upon request, with details of our
convenient terms.

LOUD -SPEAKERS

Li/IT

SECOND-HAND, CLEARANCE, SURPLUS, ETC.
[0591

_..

N.1:

TRANSMITTING APPARATUS
RADIO, specialists in short wave apparatus,
including RaIlicrafters,
receivers,
eamnrünieation
National and : R.M.E.transmitting equipment, valves and
components. Send for tree eatalogùe to A.C.S. Radio.
Holborn' 9894=5." G2NK,
16, Gray's Inn Rd., W.C.1.
A

13

182, The Broadway,
Wimbledon, S.W.19. 'Phone: LIBerty 2814.

In addition to the Armstrong range, we shall
be glad to quote for ail other high grade
equipment, such es found Sales Amplifiers,
Voigt Speakers, Haynes Radio, Avometers, etc.

}fl 4.

from" 5/6 cacti, P.M. and energised
fl 4.. to 14in.,
including several Epoch 18in.
St.,
-Sinclair Speakers, Pulteney Terrace, Copenhagen
...

Vortexion Ltd.,

or 27/- with order and

FULL RANGE IN STOCK. WRITE TO -DAY!

£12 12

3

.0-.S.

Technical Manager.

12

CASH or C.O.D.

CrAVE Pounds.-1r/ed. stamp for list- British and AmeriI-g
can P.A. Speakers. Example: PA. unit with transformer weighing 231b., incorporating curved cone, 471-.
[8814
Degallier's, 31, Craven Terrace, London, W.2.

AC only CI IASSIS with valves, etc.
£8 18 6
Or ih Rexine Case with Collar.) Motor,
Piezo P.U. and Mike Transformer
£14 0
Gauze Case for either chassis 12/6 extra.
We are 25 minutes from. Olympia and can give full
demonstrations of any model.
CALL AND SEE US!

RADIOGRAM CHASSIS

(Sr. slut. onpoa'fe rxrçe)

At the turn of a switch this

SINCLAIR Speakers for All Types.-Pulteney Terrace,

"During. tests an output of 14.7 watts was obtained without
buy trace of distortion so that the rating of 15 watts is quite justified. The measured response shows an upper limit of 18,000 cis
and a lower of 30 e/s. Its performance is exceptionally good.
Another outstanding feature is its exceptionally low hum level
when AC operated even without an earth connection. In order
to obtain the maximum undistorted output, an input to the microphone jack of. 0.037 volt was required. The two independent.
volume controls enable one to adjust the gain of the amplifier
for the same power output from both sources, as well as superimpose one on the other, or fade out one and bring the other up to
full volume. The secondary of the output transformer is tapped
for loudspeakers or line impedances of 4, 7.5 and 13 ohms."

-SSIO`

SU ERHET-STRAIGHT

NEW LOUD - SPEAKERS

;-

ACand 12 -volt CHASSIS with valves, etc.
Or in Rexine Case with Collar° Motor,
Piezo. P.U. and Mike Transformer

After thorough tests we can fully endorse all.
Messrs. Armstrong claim for their new

-

-

fstd: -1325

1E
THE

Fhone NATmnot 6828

LONDON RADIO SUPPLY

COMPANY

1I.OAT LANE- NOBLE. ST -LONDON E'C2;

E0550

oldest and largest distributor
Gt.-The
amateur equipment transmitting

of

and receiv-

ing; short-wave ca-talogue, Ir/,d, ,G5N1 70-page Manual,
7.12d., post free- authorised direct :distributor for Collins,
National, R.M.E., Thordarson, HammerIund, Bliley, Taylor, Elmac, etc., etc. -44, Holloway Head, Birmingham.

Said Smith fo his lad, " For
your set
I'm glad you use FLUXITE,

-

[0531

and yetDon't smo!hr; it, son,
Just a strot from the gun
Gives the finest results, don't
forget I

CABINETS
.

CONVERT Your Set into a Radiogram at. Minimum
Cost; surplus cabinets from noted makers under cost
of manufacture (undrilled); 30/- upwards; motors at
wholesale prices.
" FI't-A-GRAM" Cabinet, 31x17x15, 211--

See that FLUXITE is always by you-in the house

-garage-workshop-wherever speedy soldering

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 substantialComplete with hill instructions, 7/6.
Write for Free Book on the art of " SOFT "
SOLDERING-and ask for leaflet on CASEHARDENING STEEL and TEMPERING TOOLS
with FLUXITE.
is needed. Used for 30 years in

UNDRILLED Table Console and Loud -Speaker Cabinets
from 3/6.
INSPECTION Invited; photos loaned to country enstonrers.

LT.

1,el. S: MI

and5891.

Co..

Ltd., 289, Edgware. Rd.,

J

W0485.2.

[

Pad.TH

TEGALLIER'S
Cabinets, Table,

the Finest Obtainable. American
Console and Radio Grams; also
Record Chargers, 5 gas. Send i!Lid. stamp for reprints
from actual photog: aphs-Degallìer's, 31, Craven Terrace,
Lancaster Gate, London, W.2. Paddington 6492. [8815
for

DYNAMOS, MOTORS, ETC.

Your wheels will NOT keep round and
true unless the spokes are tied with fine wire at the crossings AND SOLDERED. This makes a much stronger
wheel. It's simple-with FLUEITE-but IMPORTANT
TO CYCLISTS

CABINET far Every. 'Radio Purpose.

A

l

CONVERTER, D.C. 240, input A.C. 230, output 120w.,
perfect; 65/ -.-Collins, 15, Camden Sq., N.W.1. Gul.
[8817

-J
v

INE'll'S
A
Reproduction
Quality
For
1--i

In designing the Lockwood Model A.D.500 Radiogram
Cabinet, illustrated below, wo gave careful consideration
to satisfying both the ear and eye. The result is excellent
acoustic properties and an appearance which can only
be obtained by experienced workmanship.
Those who desire efficient accommodation for their
Quality Receiver will be interested in the followigt

features:-

SLOTTED SIDES to preveis; box resonance.
SLOPING BAFFLE lifts sound to ear level.
REMOVABLE LINEN -COVERED BACK & OPEN
BOTTOM gives free outlet and adequate. ventilation.
CROSS BATTENED PANELS f" THICK gives
greater efficiency than thicker panels without battens.

FELT -LINED HINGED LID form

sets or

GNS.
veneer
to any

Demonstrations arranged by appointment.

2141.

Send postage

LL Types of Rotary Converters, electric motors battery- chargers, petrol -electric generator sets, etc.,, in
stock, new and second-hand.
A .C.-D.C. Conversion Units for Operating D.C. Rent- ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3/10.
Tel.:
WARD, 46,- Earringdon St., London, E.C.4.
[0518
Holborn 9703.

THE FLUXITE GUN

sound -proof

joint between lid and cabinet.
There is ample space for ail " Wireless World "
any combination of commercial- chassis,
In Oak,
speaker, radiogram unit, etc.
Mahogany or Walnut.
All Lockwood Cabinets have choice matched
panels, are hand made and hand polished
desired finish in high gloss or semi -dull.
i

}d. for details.

A

always ready to put Fluxite
on the soldering fob instantly.
A little pressura glaces the
right quantity on the right spot
and one charging lasts For ages.
Price 1/6 or filled 2/6.
io

SPECIAL DESIGNS
State your requirements
end we shall be glad to
prepare special drawings
FREE OF CHARGE.

M.L.

Rotary Converter, as new, complete with smoothing
outfit, 24 volts -D.C., 230 volts A.C. output; cost
[8818
£18, accept £9.-Wise, 95, -West Av., Bath.
Y,a LECTRADIX Rotary Converters for A.C. Radios on
3J D.C. Mains; alternators, 50 to 500 cycles; mains
motors and motor generators for 1 to 600 cells; petrol
engines and switchgear. -218, Upper Thames St., London,

ALL MECHANICS W

FLUXIT

& CO.
Designers & Makers
of Fine Furniture.
65 LOWLANDS ROAD

[0619

E.C.4.

RECORDING EQUIPMENT

HARROW, MIDDLESEX
'Phone: BYRcn 1818.

LL Recording Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £311716.-Write
for further details, Will Day, Ltd., 19, Lisle St., W.C.2.

ti

IT SIMPLIFIES ALL SOLDERING

A

PLOKITE LTD., Dept. W.W., DRAGON WORKS, BERMONDSEY ST., S.E.1R

" Foundations

LOCKWOOD

of Wireless," Second Edition.

[0595

4s. 6d. net.

Post.

ee 4s.

lid.

Wireless

Advertisements
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VALVES
MERICAN, 2/9; 1,000. non-ring British from 1/9:
bargains galore; lists free. --Shippers, 18, Corporation
[0607.
St.,- Manchester.
SPECIAL Line of Rogers and Majestic tubes, types
551, 227, 551s, 55s, 6B7; 56, 458; 3/6.

AMBASSADOR
ALWAYS

ALL Types of American Tubes in Stock of Imper and
Arcturus makes at competitive prices.

FINEST PERFORMANCE & VALUE

ü
A

or

+.

Exclusive

IJt

Modern ßargraïns
FIRST-CLASS
PUBLIC ADDRESS, RADIO AND ELECTRICAL
MATERIAL AT BARGAIN PRICES. Discriminating buyers- will note with interest that these offers include
Once again we are able

40

,

offer a parcel of

Send for details

WE Can Also Supply a Full.Range. of Guaranteed Re VV
placement Valves. for Any British non -ring. American or Continental type at an appreciably lower price.

SEND for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.
CHAS. F. WARD, 46, Farringdon St.. London, E.C.4.
[0452
Tel. : Holborn 9703.

k,
material, the design, construction and finish of which is far
abed: ordinary commercial standards. Every article brand
new unless otherwise stated.
S.E.C. 1582 High -quality "All-purpose" POWER AMPLIFIERS'
For microphone, gramophone and radio inputs. Operation 200/250 v.
A.C. 'Input transformers for M/Coil or Carbon mike (interchangeable)
-please state which required. Response 50/10,000 c/s. Output
matching 1.25, 2.5, 5, 7.5, 15 and 600 ohms. Closed 'chassis form,.
Complete with four Osram valves
overall Ilia. x 8lin. o loin.
(PX25 output). Listed £20. We offer 15 only at £8/10/- each.
ddaving an output of 6/8 watts, these engineer-built amplifiers are,
perfect for domestic or professional use. Bally reservation essential."
Also a limited quantity of the appropriate PORTABLE CABINETS
for the above, polished oak with detachable leather sling, 18/6 each.
G.E.C. 1545 SCHOOL OR HOSPITAL RECEIVERS. Universal
Snperhet in fine oak cabinet, 20in. x 12}in: x 8}in. Laboratory -built to rigid specification and delivering 6 watts high-fidelity
output. Officially approved for School Broadcasting and ideal for
all communal and domestic reception. Multi -matching output for
up to five speakers or 400 pairs 'phones. Station name dial,
1110/2,000 metres. Complete with 7 Osram valves (0 x N31 output),
in maker's sealed transport easel. (Current list £24.) Really excettional offer at only 57/10/-.
G.E.C. 1575 MICROPHONES. £7/10/- Transverse Current Model,
in fine bronze case, 4in. x 41n. x tin. Very wide frequency response
high sensitivity. 29/6.
x
G.E.C. MICROPHONE TRANSFORMERS. Fully shrouded, 4in. to
4ìn. x 2tin., with plug -type terminals and appropriate as spares
1582 Amplifiers (above). Suited to any microphones. Model 1576
for all Carbon mikes, 6/6. Model 1581 for all 711/coil mikes, 7/11.
250 v.
G.E.C. POWER PACKS (or. AC Eliminators). Delivering
55 ma, and 4 v. 4 a., A.C. Ideal Inc Prelim. stage, Field excitation.
etc. Complete with U10 Rectifier, in steel cabinet, 8in..x Bin. x 5(in.
(Listed over £6). Last few at 21/- each, complete.
efficient armaG.E.O.'GRAMOPñONE PICK-UPS. One of the most
ture tÿpe pick-ups ever made. Fine response, large output and
very light on records. Complete with arm, 6/6.
C.E.C. RACK PANELS. Standard 19in. system. 12in. high with
control opening cut 3(in. x 7in. Heavy gang, steel with back
brackets, 5/9.
PANEL METERS. (As reviewed in " W.W." of
Neat and accurate -each
-27/7/39.) Report
hand calibrated -when checked against a substandard the agreement was as close as pointer
A.C./D.C. spring-controlled
could be read."
M/Iron 2in. dia. Finished semi -dull black,
Amperes: 0/11, 0/3, 015 or 0/10, any one 3/6.
Volts. 0/10, 6/11 ; 0/250, 7/6.
WHARFDALE -M/COIL MICROPHONES. Fine
15 ohms imp.
response and sensitivity.
Diameter en., depth 2iin. Finished black and chromium, 35/ -ELECTRIC CLOCKS. We only offer utterly reliable bargains.
British -made Sterling mantel model in polished oak mee with square
silvered dial.- Height bin. We have 150 only of the 29/6 model,
which we offer at only 12/9 each. Also same style in strong buzzer
alarm model at 14/11. This is a great opportunity, arst-class
movement alone worth mere.
at
ZENITH FIXED RESISTORS. Vitreous 388 ohms, with tap box
83 ohms, capacity CO watts. On asbestos base with perforated
cover, 5fin,x2lin, x 21in. Designed and ideal for dropping volts
for 100/120 v. receivers in place of line cord, 3/9.
PUSH-BUTTON SWITCHES (Illus-

-

-

-

.

trated). Banks of 6 D.P. switches
with -mounting brackets, 4(in, wide.
Fine positive make and release.
Also suitable for model railways,
remote control, etc., 2/11.
ELECTRIC MOTORS. Finest possible make and 'type-" Century "
brand new 1/4th h.p. repulsioninduction self-starting, 1,450 r.p.m.,
standard (in. shaft. Overall length
10( in., fitted slotted mounting feet.
Silt t unning, heavy duty, high
torque (List £4/18/6), 100/230 volts
AC., 42/6 each. Not to be confused with cheap Continental motors
made down to a price. Also a range of same make in D.O. Motore
learn 1/0th to t h.p.-please enquire.
CONVERTERS (Rotary). All as new. Janette, input 220/230 V.
D.C., output 110 v. A.C., 750 watts (very line machine, listed at
D.C.,
£31).
£6/10/- (care. forward). F..D.C., input 220/230
output 220 v. AC., 1,000 watts (List £37), one only at £8/17/6.
Westinghouse, mput 110/115 v. D.C., output 110 v. A.C., 750 watts,
portable type with carrying handle, 55/10/-. Step-up Transformera
to snit (it required), 120 watts, .17/6 ; 250 watts, 27/6 ; 400 watts,
37/8:' 750 waits, 49/6.
RADIO INTERFERENCE SUPPRESSORS.
(Illustrated.) Twin wave -form wound
H.F. Choke and .15 .1 rot., 400 v.
wkg. Condenser. Simple installation as
ai s
shown-diagram included. Definitely
elirlsinates all interference introduced
through house mains, 3/3 complete.
-

EDISWAN "TUNGAR" BATTERY
CHARGERS. Operation A.C. 200/
250 v. Complete unit with rectifier
and barreteen in steel cabinet,
13in. x 9( in. x 841n., fitted -0/8
Anneter. Chargea any voltage
from _2 to 120 volts at from
Ideal garage or professional charger. List 12 gas. We
1 to i amps.
have a few, slightly -showroom-soiled, at only 54/151 each.
CROSLEY MOBILE 6-VALVE SUPERHET CHASSIS. Operating
entirely fHm 6 -volt car battery, taking only 2 amps. Tuned 15 to.
553 metres in 3 bands. Output 3 watts. Five -colour 7fn. did!.
Complete with speaker and all valves. Ideal for caravan, boat or
F.A. Wonderful bargain, 55/10/-. Wa sold a large number from
our previous parcel to the Services.
SLOW-MOTION CONDENSER DRIVES. Standard tin. socket and
spindle, overall -length Olin., ratio 7/1. Very fine action, 1/- each.
BRUSH PIEZO-CRYSTAL ELEMENTS. Unusual
offer at under one-half nett cost of importation
'

-

(see illustration).

21in diameter, fitted stylus.

For construction of high-fidelity Microphone,
Pick-up, Cardiaphone,-Tweeter, etc., 6/11.
AMPLIFIERS- We claim to have the best
bargains in high-class equipment. Examples

Model T til6 AC./D.C.,
watts. C With gram play ng desk fitted
crystal p/u, m/coil mike and floor stand,. new
(List approx. £30), four only at 512/17/6. "Shaftesbury" Paragon,
A.C./D.C., output 6/8 watts; with mike and floor stand, portable,
with speaker (List £16/10/-), seven only at 58/17/6.
Order now from the firm which never disappointed a customer

"Truvoice"
16

mi. Ft.

SUPPLIES, 68, New

London, W.C.1.

:-

Oxford Street,

(Te/'ephone MUSeum 2958)

6779

CASH PRICE
-

-

`

TEST EQUIPMENT
`

£11
with Valves
and Speaker

-

MULLARD Master Test Board, unused, complete ards,
etc.; offers or exchange lathe, tools, stock. -Pritchard,
[8836
Radio, Menai Bridge, Anglesey. '
-

-

A.C. ONLY

'

Wanted
L.F. oscillator, good make and condition.[8835
The Wireless World.

WANTED,
Box 865, c/o

-

SPECIFICATION;

..

_

super -het chassis using MAZDA
Powerful R.F. stage on all
Octal valves.
bands covering 12.5/52 metres, 175/.550 metres,
1,000/2,000 metres. Large' plate glass dial.
ElectriclBandSpreading. Sensitivity control.
New High Speed A.V.C. Automatic distortion
Electro dynamic reproducer
cancellation.
with 4018,000 response. 6.8 watts- output.
Heavy plated chassis total weight 37 lbs.
Six valve

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

-

SUPPLY STORES.

pIIEMIER
PLEASE See

Our Displayed Advertisement on page 8.
[0488

RYALLS RADIO, 280, High Holborn, London, W.C.1,
offer new goods, post free.
ELLIPTICAL Speakers, Celestion, suitable Ekco replacements, 750 and 1,250 ohms, less transformers, speech
25 ohms, new, handle 8 watts; carry up to 120 m.a.; 5/6
each.
AMPLIFIERS, A.C. 200-250v. output 16 watts A.C.
, from pair 626 push pull, 3 stage, ample volume for
driving extra speakers available. Complete with valves,
and pair of elliptical speakers, wired up ready -fer use;

Wholesale and Export Enquiries Invited
AMBASSADOR RADIO WORKS

HUTCHINSON LANE,

-

paid.

BRIGHOUSE,

-

72/6, carriage
SPEAKERS, pairs, brand new, elliptical cone speakers,
made by first class firm, quality of reproduction outstanding, push-pull pentode transformer, fields 325 ohm
for smoothing choke, 8,600 as bleeder, circuit available,
handle 10-11w.; 14/- pair.
HEAVY Duty Mains H.F. Chokes,. Goltone. 75w.- high
type,
inductance type, 1/6; 180w. low inductance
..
1/-.
MAINS Transformers, drop through chassis type, top
cover with mains adjustment, input 200-250v., outputs 350-350, 80 ma. 4v. 21/a. 4v. 4 -5 -amp., heavy jobs,
6/9 each.
7in. Core Speakers (bin. overall),
MAGNAVOX
ribbed pattern ideal replacement speakers, 2,000
71-, new.
transformers;
ohms pentode
1/3. each, 7/9 dozen;.
CATOR r/rrieg, Pots with Switch,
IJ
10,000 -ohm broad base tone control type, lees
switch, 1/3 each, 6/9 dozen.
AMPLIFIERS for A.C. 200 -250v. -Input, -3-stage single
6L6 output, with pair energised elliptical speakers,
output 12 watts;
and Ferranti output transformer,' and
speakers. [8809
47/6, all wired complete with valves

YORKS

Telephone.: 283

-

EL.GdIa RP"1DL1(
TWO CLEAR SCALES with MIRROR are on the

DIX-ONEMETER

The Dix-Onnneter with only
6 Terminals, tut 50 Range",

-

COULPHONE RADIO, Ormskirk, for brand new 1939
receivers, 14-gn. Crossley 8 -valve, 4 -waveband; £6/10;
[8837
11/1d. stamp catalogues.
still
''TAUXHALL.-All goods as previously advertised
available; write loe Irte list. -Vauxhall Utlllties,
[8727
163a, Strand, W.C.2.
46, Lisle St., London, W.C. Ger
iJSOUTHERNRADIO,
rard 6653. -Stocks of receivers and replacement
[8540
components, as previously advertised.
RADIO DEVELOPMENT COMPANY Offer
Carriage Paid Delivery, call mornings.
Telephone Tudor. 4046. Stamp for List. 229.
MICA Tag Condensers, 0.0001 to 0.002 T.C.C.,- Ormond,
etc., six different sizes in each parcel of twelve for
1/-; thirty for 2/-.
TC.C. 8 mfd. 600v. Peak Metal Can Dry Electrolytics,
one hole fixing, 2/3; T.C.C. midget tubular card

MAINS

-

ditto, 1/6.

-

Colour Coded Unused Resistors, any
ERIE One -watt
size, 50 ohms to 5 megohms, your selection, 3d.,
2/6 dozen; two -watt, 6d.
long standard
CENTRALAB Latest Potentiometers,
spindle, unused, all sires, 5,000 ohms to 2 megohms,
2/3.
switch,
2/,; with
working, wire ends, best
TUBULAR Condensers, 400v.
make, 0.0001-0.05 mfd., 4d.; 0.1 mfd., 4d.; 0.25, 0.5
-

:.output

MODEL

METROPOLITAN RADIO SERVICE. -Special offer,
Aniericán valves, in makers'.` cartons,. 3/- each,
Octals, 3/6 each; American valves, first grade, in all.
types; trade supplied. -1021,' Finchley Rd.; N.W.11.
[0436
Speedwell 3000.
-

mfd., Sci.
elLIX Unused Chassis Valve Holders, 5 -pin, 7 -pin, 3d.;
American sizes, 6d.; best sleeving, 11/.2d. yard.
resistors, wire ends,
FIFTY Unused N.S.F. 1/2, 1, 220-watt
different useful sizes in
marked and colour coded,
each parcel; 50 for 2/6.
-

V

55/-

Price 8s. 6d. net.

ONLY.

Multipliers from 6/6 each.
A Puller rouge of Metre are
included in our other edvo tilem_nt aºs page 19.

HOME SOUND RECORDING at low cost.
The FEIGN RECORDER Sts"'any Radio.
gram, positive drive, wworm gear and rack.
Complete, ready for use, only 37/6.
Super Feigh Fidelity Set, 42/6. Tracking
Gear only, 21/-. Either 4/- dozen metal
blanks can be used or the glass -coated
simplets, 10in., 3/- each. Pre -amplifiers
for Record g Mikes, 1 -valve Battery
Model in cabinet, 25/-. A.C. Mains preamplifiers, with valve rectifier, steel-cased
model,
.
PARCELS or experimental odd coils, magnets, -wire, chokes, twitches,
terminals, etc., post free 10 lbs., 5/-; 7 lbs., 4/-,
Ores 1,000 otter Bargains to our Illustrated 1938 List " W."
-

es

6/

;

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.C.4
Tel phone

:

Central 4611

mph onic
l'aAMPLI-FIERSPamphenic Reproducers Ltd. (AssociatedYvitlt PYE Ltd.)
45, St. Pancras Way, London, N.W.t.

RADIO DEVELOPMENT COMPANY, 4-6,
Muswell Hill Rd., London, N.6. Tudor 4046. [8778
-

,

electrical measurements, 50
microamps. to 20 amps. and
20 millivolts to 2,000 volts.

MAINS

"Radio Laboratory, Handbook."

valuable instrument for

is a

laboratory work. It is of
portable size to go in the
pocket, but big enough_ to
cover the wholerange of D.C.

Post free 9s,

'Phone

:

EUSton 1727.

-

-
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63' Iligh Holborn,

W.C.1. 'Phone: Holborn 4631.

FILAMENT Transformers.-In-put 200-250 volt, out -put

4 volt, 4 amps., 4 volt 6 amps., 4/11 each.
MAINS Transformers. American windings. In -put 200250 volt. tapped. Out -put 350-0-350. 100 ma,. 5
volt 2 amp. 6.3 volt 5 amp.; 7/11 each.
G.C. Mains Transformers.-American windings. 350-0350 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.

Olt

oTri

AUTO Transformers. -100-230 volt; 5/11.

11111nm

7iIDun0

r

DM MDR Is¢.:

ELECTROLYTIC

Condensers.

PLESSEY 8x4x4x4x4 mfd. 570 volt working; 2/-

1

each.

PLESSEY 24 mfd. Can type electrolytics, 450 volt
working; 10d. each.
8 mfd. Can type Wet Electrolytics, 450 volt
M.G.C.
1 working; 1/3 each.
YPLESSEY Electrolytic Condensers, 8x8 mfd., 450 volt
working; 1/- each.
DOLAR N.S.F. Resistances.-1 gross parcels of 1/2 and
1 yn watt resistances, all good sizes, our selection;
4)6 each.
Button Units, with 6 press buttons ready for
PRESS
wiring into set, with circuit; 6/11 each.
BULGIN.-20,000 ohms wire wound pots; 1/- each.

1

1

" Good-bye,

my dear. I'm off to talk
shop with the technical staff at Voigt's

demonstration rooms."

We look forward to meeting
Mr. Tit and our many

other friends again at

2, BEACONSFIELD TERRACE ROAD
(Just opposite the Blain Goods Entrance at bark
of Olympia)

STRANDED Push Back Wire; ld. yd.,

y AXLEY Switches.-2
'

5 way, 4

bank; 2/- each.

Mounting Valve Holders. -4,
each.
OCTAL Chassis Mounting Valve Holders. -4d. each.

A
tS

MERICAN iCh.assis
8 and 7 pinp ; 3d.

have sold large numbers of the

I

-

PARTRIDGE P.A. MANUAL

12 yds., 10d.

pole, 4 way, 3 bank; 1/6 each.

AXLEY Switches. -2 pole,

LIMITED OFFER

5,

-Pin English Type Valve Holders. Chassis mounting;
2d. each.
RAYTHEON 76 Valves; 1/6 each.

at the published price of 216, and anticipate that many
more will be sold in the future. But for ONE WEEK
ONLY aspecial offer is being made.
To every " WIRELESS WORLD " readèr who sends me
the coupon below a copy of the Manual will be posted
free of charge.
40 pages packed with valuable information on ElectroAcoustics, Power Amplifiers, Partridge Control Circuit,
Hum Elimination, Input and Output Circuits, Pre Amplifiers, etc.

POST THE COUPON TO -DAY!

1

11

a.m. to 1, and 3 to 10.345 p.m.
% hour after Olympia closes)

(i.e.,

FULL Range of Raytheon Valves in
competitive prices. For example:-

Stock.-Most

8 0-2/9 each.

43-4/

each.

each.
6D6-4/-

6C6-4/.
SEND

VOIGT

MRiRS LTß

The Courts, Silverdale, London, S.E.26
'Phone
Regd. Office :

THE

:

SYDenham 6666,
22, Castle Street, E.C.1.

NORTHERN

POLYTECHNIC,

HOLLOWAY ROAD, N.T.

Department of Musical Instrument
and Radio Technology,
Head of Department

: S. A.

Hurren, M.I.R.E., F.I.W.T.

Day and Evening Courses in

RADIO SERVICING AND
TELEVISION SERVICING
in preparation for all recognised qualifications in these subjects. Practical laboratory

and workshop experience provided.
Prospectus free on application to Secretary.
New Term begins September 11th.
Evening 2nrolment September 21st and 22nd.

BOOKS

Ohl

INIFLIELESS

Write for complete list, to
Nile &;Sons Ltd., Dorset House, Stamford St., London, 8.E.1

W. W.1

each, etc.

Now a. word" about my business
design, build and sell Transformers and Chokes-nothing
else. But this one activity is undertaken very seriously,
in fact so seriously that we are acknowledged to be
specialists in the true sense of the word. A transformer
specialist must be conversant with the modern trend
of receiver, amplifier and television design, and this
necessitates much research and experimental work in
these fields. From the wide experience gained over
many years the PARTRIDGE TECHNICAL SERVICE
is able to provide information and technical assistance
to those engaged in Manufacturing and Public Address
1

work.

for Complete Price List of Raytheon Valves.

MEN OF EXPERIENCE

SET of Three Manufacturers' Type All -wave Coils,
13-2000 metres, including oscillator, aerial and H.F.,
with three -gang straight condenser. 2/6 each; wave change
switch for above, 2/. each.
ROTHERMEL Piezo Crystal Speakers. -71/21n. cone;
list 55/-, our price, 9/6 each.
CO -AXIAL Cable, finest quality, for television, lead in,
etc.; single 6d. per yd., double 9d. per yd.
HEAVY Duty Speech Transformers, type O.T.4, primary 462 ohms, secondary 0.3, 20 henrys.
TYPE O.T.5, primary 487 ohms, secondary 0.7 ohms,
-I.
20 henrys; 2/11 each.
TD ADIO Clearance, Ltd., 63, High Holborn, London,
13 W.C.1. Telephone : Holborn 4631.
A LI, orders over 5/- carriage free; under this amount,
Li sufficient postage must be included with order.
[8785
ALL Enquiries Must Enclose 11/2d. stamp,

Manufacturers, Service Engineers and Experimenters
know that any trouble developing in a set or amplifier
embodying PARTRIDGE PERSONALLY -GUAR-

ANTEED PRODUCTS will not be in the transformer
or choke which are noted for their electrical and
mechanical efficiency.

To SET

MANUFACTURERS

and

the TRADE
We supply many large manufacturing firms and
if you are interested we shall be glad to send
full technical details and prices.

Send

your

:-

enquiries to

Wanted
WE Buy for Cash All Types of Modern. Second-hand
Radio Sets and Accessories, test meters, parts, etc.
We pay more than any other. dealer. Part exchanges.
Bring, send or will call.-University Radio, Ltd., 238,
Euston Rd., London, N.W.1. 'Phone: Euston 3810. [8839

A.ffi.LE.E,

London,
Stanley St.,
King's Bidgs., Dean
Phone : VICtoria 5035.

S.

W.I.

REPAIRS AND SERVICE
"SERVICE

wills a Smile."

_MERICAN Valves, spares, linecords, rewinds, repairers,
of all types of American and British receivers.E.R.I., Ltd., 22, Howland St., W.1. Museum 5675. [0434
A

LOUD-SPEAKER Repairs, British, American, any
make, 24 -hours' service; moderate prices-Sinclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0590

GUARANTEED Repairs, Any Transformers, choke,
X71
motor armature, converter, dynamo, etc., keenest
prices, immediate quotation, prompt, dependable service.

COUPON

N. PARTRIDGE, B.Sc., A.M.I.E.E.,
King's Buildings, Dean Stanley Street, London, S.W.I
Please send me free of charge a copy of the
PARTRIDGE P.A. MANUAL in accordance
with your offer.
NAME
ADDRESS

-See

below.
LT.P. (LONDON TRANSFORMER PRODUCTS, Ltd),

Willesden, N.W.10.

Willesden 6486 (3 lines).

"Wireless Direction Finding," Third Edition.

W.W. 24/9/89

[6892

Price 25s. net.

value 12'61

Post free

25S. 9d.

Wireless
World
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REPAIRS AND SERVICE
THE ATTRACTION AT THE

Transformer Service, Repairs, rewinds, or
MAINS
construction to specification of an/ type, competitive prices and prompt service.-Sturdy Electric Co., Dip[0516

ton,+ Newcastle -on-Tyne

SERVICE --Guaranteed
-RADIO
METROPOL:1'1'AN
repairs to American and British receivers; American
valves,. service pads and rewinds, trade supplied. --1021.
(0435
Fiuchley Rd., N.WW.l. Speedwell 3000.

In EPA IJIS

to Movinè. Coil Speakers -_a Speciality; cones
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 1321.
10394

1L

THE ATTRACTION FOR ALL TIME

"

A

TRi-CHANNEL

for

Appointments

-

Mansions', Museum St., W.C.1.

AMPLIFICATION"

T
-

for Calibration Work on Elec-

Required
ENGINEERS
trionic- Instruments; applicants should have had -exknow-

N.O.-You
during the Show,

the Air Operator's Certificate in Wireless Telegraphy and
have had experience of radiotelephony, direction -finding
Operators will be required to
and maintenance work.
serve at any Air Ministry Civil Aviation station at home
or abroad. At present there is only one station situated
outside the United Kingdom manned temporarily by, Air
Ministry staff.

is at, the rate of 67/- a week, rising by annual
SALARY
increments for approved service to 112s. a week
inclusive. Should candidate be required to serve abroad
appropriate additional allowances would be paid.
THE First Two Years of Service will Constitute a

PRICE

Probationary --Period, and confirmation nl appointment will be contingent on an operator passing. an examination in all phases of his work.

perience on similar work and should have sound
ledge of electrical and radio theory; application should
be made in writing, stating previous 'experience, train-

ing and salary required.-Marconi-Ekco Instruments, Ltd.,
.[8827
Southend-on-Sea.
Radio Representative, experienced, to
TECHNICAL
contact manufacturers and services, required by
under new
manufacturers of .specialised components
patents; state experience and salary required; this:appointment offers unusual opportunities. -Box 751, c/o The
Large Firin -Require Engineers with experience in handling laboraof ultra 'high
knowledge
apparatus,
tory type measuring
frequency .transmission equipment an advantage, but
find scope
would
adaptability
and
knowledge
fundamental
in new field of development.-Write, stating qualifications,
The
experience, age and salary expected, Box 818, c/o[8822
Wireless World.
ADIO Communication Test Section

Specified by

the Experts

IRARLBOROUGHRD
UPPER HOLLOWAY,

(Contractorstoth

LONDON, N.19,

duct and ability, provided that the probationary period
has been satisfactorily completed.

Hours

of

IIIIIIIII-IL
G.P,O., etc.)
LIMITED. Te1.:Archway 166112/3

Business-Monday to Friday, 8.30 a.m.. to

6

ADIO Development Engineer, University degree, long
experience, foreigner, skilled in Army transmitters,
anxious to find employment- in United 4ingdom; stay
in London during Olympia Show.-Write Box 816, c/o
[8824
The Wireless World.
in
work
research
3
years'
Chinese,
RADIO Engineer,
Germany, Dipl. Ing., will take Dr. Ing. in few months,
of
design
with
experience
German,
and
English
speaks
short-wave radio apparatus, valves; several inventions;
seeks research work.-Wang, c/o Elektro-Physikalisches

by

REQUESTS
should be addressed

-

Laboratoriumdt T.H., Munich, Germany.

THE SHORT-WAVE SPECIALISTS

These Dates.

TTO Other Arrangements Regarding Interview can be
-

Entertained.

[8S

YOUNG Men with Experience

cf

Wireless `Operating.

for Three Years' Service as Constables in

£11 a month (plus
REQUIRED
the Palestine Police Force. Pay employed
as wireless
when

trade pay of £3 per month and quarters; free passages
operators), uniform, rations
must be
and leave on full pay; candidates, age 21-28,
fit, and must
single, of good physique and physically
wireless
in
certificate
-General's
Postmaster
a
hold
height and partelegraphy.-Apply, stating exact age,
to the Crown Agents
ticulars of education and training,London,
Head
S.W.1.
for the Colonies, 4, Millbank,
[8830
your letter " Palestine Police."
assistants required for
WYIRELESS.-Telecommunication
V
radio work at Army Stations in Great Britain.
-

SALARY
to £300

£250, rising by annual increments

of

£10

a pear.

and must
ÇANDIDATES should preferably be under 45
of
possess sound practical and theoretical knowledgeand
receivers,
and
transmitters
commercial short-wave
Certificate of
`should preferably hold Final. (Grade III)Examination
in
City and Guilds of London Institute
A thorRadio Communication or equivalent. qualification.
servicing and the repair
ough knowledge of testing and receivers
is essential.
of short-wave transmitters and

Candidates may be set a short theoretical and

SUITABLE
practical test. Those selected will undergo a course of
instruction and will be required to enlist in the Territorial
Army (with rank of Staff Sergeant).

are Not Pensionable.

Preference

APPOINTMENTS
given to ex -Service candidates, other things being

of

SITUATIONS WANTED

d,m.

SATURDAYS CLOSED

Postcard for Forms of Application
so as to reach the Under-SecreMinistry (S.1.e.) Kingsway, London,
Air
tary of State,
W.C.2, not later than the 23th August, 1939.
to Attend at
SELECTED 'Applicants will be Required
Air Ministry for. Interview on the 7th and 8th
September, 1939.
Application will be Considered Unless the Applicant
NO States that he will be Able to Attend on Either of

[8795

Wireless World,

GEL.

SALE S

Will be Unestablished, i.e., non-pensionable in
A portion of the total staff is
of
pensionable, however, and subject to the existence
staff operators may be conin
the
permanent
vacancies
sidered for establishment according to their seniority, con-

POSTS
the first instance.

Service and Installation Engineers Required,
vacancies, staff appointments, training and
advancement to television when ability and personality
is proved.-Write, stating. age, experience and salary re[8823
quired, to Box 817, e/o The Wireless World
MannRadio
Leading
for
ESICNER Engineer Required
-1-i' fdctnrers in North-West London, ;experience, in_d sìgn,
research and development of all-wave radio receivers -essential; progressive position for roan' with initiative.BoxWrite,
553,
stating age, experience and salary required, to
[8831
c/o The Wireless World.

RADIO
limited

simply must visit Olympia
and you simply
MUST visit SOUND SALES Showrooms at Holloway if you are
really interested in any of the
above items. Alternatively, may
we have the pleasure of sending
YOU. a copy of our latest catalogue and technical. manual-

of

A PPLICANTS, who should not be above 40 years
t1
age on 1st September, 1939, should preferably
possess (he 1st Class Postmaster -General's Certificate or

[8828

-

.

Testers Required; applicants must have had
RADIO
technical training and experience of receiver circuit trimming on factory production lines. -Apply. Employment Dept.,' Murphy, Radio, Ltd., Welwyn Garden City,
[8826
Ilerts, or nearest Employment Exchange.

SOUND SALES LIMITED.

as

at Air Ministry Civil

Wireless

-

by

(Civil Aviation).

PPLICATIONS are Invited
liAviation
Operators
Civilian
Wireless Stations.

if owner driver.-G.E.C. Service Depot, Greycoat St.,
[8840
Westminster, S.W.1. _
with
to
assist
good
education,
IJ OYS,
of
16-18 years,
inspection of communication equipment; ,knowledge
of A.C. engineering desirable but not essential;-S.E. London district.-Write Box 5864. A.K. Advg., 4, Talbot

and

ALL TYPES, SUPER -QUALITY
LAST
and
LOUD -SPEAKERS,
BUT BY NO MEANS LEAST

MINISTRY.
of Signals

EXPERIENCED
door and Outdoor Work; only written applications
considered; state age, education, previous trade experience

HIGH -GRADE AMPLIFIERS,
TRANSFORMERS, CHOKES OF

SITUATIONS VACANT
DIRECTORATE

Television Servicemen Required for In-

MOMENT-

OLYMPIA RADIO EXHIBITION!

and

AIR

SITUATIONS VACANT

-

SPECIAL OFFER!!!

ELECTRIC DRY SHAVERS

Wht

Fury shrouded Transformers by America's largest manufacturer.

Rand,

they last.

primary and fully impregnated.
.-.... .....
T28708-375/375 v. 150 m/A., 6.3V5A. 2.5V5A`, 5V3A.
...
T19610-3501351 v. 150 ni/A., 2.5V6A. 2.5V2A. 5V3Á.
...........
T7236-375/375 v. 130 m/A., 6.3VCT. 4A. MA..
T7326-350/350 s. 100 m/A.,
All 230 v.

......

T7307-350/350 v.
T7000-320/320 v.

80

in/A., 8.3VCT. 3A. 5V3A

-.. -

-

.

- -

MISCELLANEOUS

~

-

-a

m/A.
DUTY Mains Transformer, worth 45/-. 350-350. 150
4 v. 3 a,.
HEAVY
4 v. 2.5 a. CT, 4 v. 6 a., CT, 12/6 ; 300-300 v., 80 m/A.,
CT, 4 v. 2 a., CT, 6/6. Moving Coil Speaker Transformers power, pentode
or push pull 1/11. 11 B Heavy duty d tto 2/11. 80.1. Cost 35/-.
ANG CONDENSERS with Airplane Dial, L and
only. 4/11. Utility, 7/6, M.ornd als, 3/9.
AT ONE-THIRD COS/I
W.R. 8ia. PERMANENT MAGNET SPEAKERS Type
(with Transformer,
lixtaaaton Type (ro T -so fosner), 8/11. Standard
6/11.
Transformer,.
with
ohms
8",
1,200
Energised
10/6.
6ìt.
Wire, 6 yds., 61, heavy 94 Resin-co_ed Solder,SordeAssorted
yd.
twin
91.
PUSHBACK
6d. ; S_reined Flair, single, 6d. yd.'
pots, a'ì sizes, 1'6;
Tags. 61. packet. Humdimmers. 63. each Cent -slab
upwards 5/9,
owitc'.ed, 2/- ; tubular fuses, 24. Milhammeter-, 25 mea.,and
American,
l/ALVES: Reliable replacements for al typos, British
showing saving of over 50 per cent.
OU, NEW 66-PAGE MANUAL, packed full of .alnable information,
free.
Communication receivers, transmitters, etc., 765. post oª
Nave Short-wire,
THE NEW RAYMART CATALOGUE shows dozensENQUIRIES
Components and is yours for lid. pod'1ree. TRADE r.eeivers, ere. saliAtcd
or all lopes of e;mnaui<i:atimJvii;,ment, transmitters,
Tel
MIDI and 3254

r

RAR../0MMR
G5NI (Birmingham) Ltd.'
HEAD,, Eß I R

44, HOLLOWAY

NI I N G H A NI

[0633

Henry St-; Blackpool.

billheads, 3/6; sample free.Sussex.
[8180

Printing. -1,000
lJCHEAP
Creteway Press, 18, Buxted,

--

-

Shavemaster, Packard, Casco,
to Leonard Iteys, 36,

REMINGTON,
Rabaldo.-Trade enquiries

15/12/3
10/6
8/6

7(8
80 ro/A., 6:3V4Á 5V3A..,,. ........... ......
..,,.,»....... 7/6
T6025-320/320 v. 80 in/A., 2.5V6Á 5V3Á...-.
....... 5/3
T464919-1OV4A Fernery Tapped 110-250 v.
29/6
T1113AB-110/230 v. 500 watt Auto Transformer ....- -. --..
The following chokes are interleaved and impregnated.
s:u'ouded........- 12/6
T7007-250 m/A., 135 ohms, 20-8 Hy., cadmium
, .
.12/6
T7007A-150 m/A, 253 ohms., 30-12 Hy., cadmium shroud id
- ..
4/11
100 m/A., 20 Hy. ;500 ohms, unshrouded
1/11
.
-CO m/A., 15 Hy., 250 ohms
3
2/ 3
DUTY TRANSFORMER for models, bells, etc.,76 v.
HEAVY
4 mf., 1,500 v. test 500 v. wkg. oil filled condensers, 2/-.

[88j9

-.

.

Radio Dealer Who is Not a Regular Reader
EVERY
of " The Wireless and Electrical Trader " should
send his trade card at once for. specimen copy and. full
and
details of the " Trader " Services. " The Wireless
influence, the largest
Electrical Trader" has the widest all
the leading mänuweekly circulation, and is: read by
annum,
facturers and. traders. Trade only. 15/- per St.,
Lonpost free-Published at Dorset House, Stamford
[0615
S.E.I.
don,
Guide to Success" Shows How to
" ENGINEER'S
Qualify in Television Radio Engineering and Servicing, sound, recording, wireless communicating, etc., by
studying at home with the T.LG.B. Write to-day for this
contains
Great Guide-free-which gives lull partculars,
courses-over 200
the world's widest choice of engineering
such as
for
qualifications
regulations
gives
the
-and alone
A.M,LE.E-, A,M,1.R.E., A.M.LT.E., A.M.I W.'l':, C. and
G., etc. Training until successful .guaranteed.-The Technological Institute of Great Britain, 82, Temple Bar Rouse,
London, E. C.4. (Founded 1917. 20,000 successes.) [8782

PATENTS
Hints on Patents,". free on application.
PRACTICAL
--The Imperial Patent Service, First Avenue house,
High Holborn, W.C.1. Preliminary consultation free,

[0481

equal.

Forms Obtainable by Postcard from the
Office, and to be
Quote Appts. No. 161.

APPLICATION
Under -Secretary of State (C.5), War
lodged by September 2nd, 1939.

[8825

Service Engineer, permanent job right man.RADIO'
Hammants, 28, Bell St., Henley-on-Thames. 'Phone
220.

-

[8832

RADIO Firm Require Foreman, able to lay out for
efficient production and capable of testing completed
receivers; also wireman; only men used to high class work
[8821
need apply,--Box 815, c/o The Wireless World.

TUITION
THE INSTITUTE OF WIRELESS TECHNOLOGY
(Founded in 1925. Incorporated.)

ENTRIES
EXAMINATION
Candidates for the November Examinations
must apply not later than September 30th.

Application Forms and Syllabus may be obtained from the
Secretary :-Harrie J. King, F.C.C.S., Institute of Wireless
Technology, 4, Vernon Place, Southampton Row, London, W.C.I.
'Phone : Holborn 4879.

"Wireless Servicing Manual," Fourth Edition.

Price 5s. net.

RADIO Training.-P.M.G. exams: and LE.E. Diploma;
[0611
prospectus free,-Technical College, Hull-:

PRACTICAL Postal Courses, radio television; test equipment -design; I.P.R.E. and I.W.T. exams. -Write
-[8838
I.P.E.,- 3, Shirley Rd., London, W.4.
WIRELESS.-Complete 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.

Post free 5s, 5d,

(Chi, 3244.1

[0580
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FOR THE VERY LATEST

Advertisements

ELECTRADIX

AND PROPERTY FOR
SALE, TO BE LET, OR WANTED

BUSINESSES

MEGGERS,
BRIDGES,
GALVOS,
RECORDERS, -.LAB; EQUIPMENT, CHARGERS,
SWITCHGEAR,-RES. AND INSTRUMENT WIRE,
RELAYS, MOTORS AND DYNAMOS, AMPLIFIERS AND M ICROPHONES.
LARGE SELECTION ALWAYS IN STOCK.

METERS,

THE

Wireless and Electrical Trader" is an. essential
of the equipment of every Wireless Trader its
it
pages reflect the very latest turn of trade events, and for
is read by all the leading dealers and manufacturers,
subscripparticulars of businesses offered or wanted.postByfree.-Send
tion to the trade only, 15/ per annum,
your trade card for specimen copy to Dorset House, Stam,.(0614
ford St., London, S.E.1.

_"

MIA®E
rsRTs`+RYmnoe
BRITISH

INSTRUMENTS

-

Valve Data.-The 200 -page Raytheon Data
all types
AMERICAN
Book gives full characteristics, applications,
post free anyAmerican valves; invaluable to servicemen;
Blackpool.
Henry
St.,
36,
Heys,
2/3.-Leonard
where;
l594

D.C. and
RANGE
32 RANGE UNIVERSAL

1932, to December, 1935; offers, separately, or the [8820
Smith, 9, Mellor Rd., Prenton, Birkenhead.

EVERY INSTRUMENT
HAND CALIBRATED

MODEL

90
Incorporating a 4f" moving
meter
movement
jewelled
coil
ith a sensitivity of 5,000
D.C.,
A.0
and
volt
per
ohms.
this instrument covers D.C.
ranges
0.25-1,000
in
7
volts.
A.C., and Output volts. 2.5r,000 in 6 ranges each : D.C.
Amps. I m/a-2.5 amps. in 5
ranges:. A.C. amps.
G
r m/a-s..5 amps. in 4N
ranges : I -ro rime.
S.
in 4 ranges.

MODEL

BRITISH MADE.
FULLY GUARANTEED.
Waterproof Cover, 7/6.

95

Is similar in appearance and
sensitivity to Model 90 hut is
for D.C. and Resistance only.
It covers o.r-I,000 volts. in
7 ranges, I m/a-25 amps. in 6
ranges, I -to megs. in 4 ranges.

£5.15.0

LOW DEPOSIT.
EASY TERMS
AVAILABLE.
TAYLOR ELECTRICAL INSTRUMENTS LTD.,

Full details and
specifications will be sent
on request.

45,

Foubert's Place, Regent St., LONDON, W.I

'

World " Bound Volumes 28 to 30, un" WIRELESS
VY bound volumes 31 to 37; also Television, October,
lot.-

ETE

AYLO

Available
Wireless and Radio' Engineering Books
low as 2/6 monthly.
ALLthrough new financial termsforas details
from.
and
-Write a card or call personally Showrooms, 66, lists
Chandos
the Radio Department, Phoenix
:[8623
Place, Strand.
" T2LEMENTARY Principles of Wireless TelegraphyO.and
F.
Telephony." By R. D. Banguay.`Revised by textThe standard
Brown, B.Sc. Third edition (1930).
with
Deals
beginners.
and
students
book for wireless
and telephony,
the whole subject of wireless, telegraphy
the problems inavoiding too technical a treatment ofnet.
By post 8/-,
7/6
Price
volved. Well illustrated.
from Riffe and Sons Ltd., Dorset House, Stamford St.,
S.E.1,
London,
contains 77
" THE Wireless -World" Diary for 1939information
,of
and general
1 pages of facts, formulle
to follow.
difficult
is
but
wanted
is
always
that
the kind
Broadcasting
European
Also a list of the most important
the world. Twelve
Stations and short-wave stations of amplifiers
and unite.
pages of circuit diagrams of receivers,
House
....By post 1 /7 from Rifle and Sons Ltd., Dorset
Stamford Street, London, S.E.1.
OUNDATIONS of Wireless." By A. L. M. Sowerby,
M.Sc. Second edition. An elementary textbook
on receivers. Deals fully with theconstruction of wire4/6
less sets, valves, and the process of detection.- Price
net. By post 4/11, from Iliffe and Sons Ltd., Dorset
House, Stamford Street, London, S.E.1.

RADIO Data Charts." By R. T. Beatty, M.A., -B:E.,
D.Sc. Second edition. A series of Abacs providdesign
ing most of the essential data required in receiver
reand enabling problems to be solved without having
Price
courseBy complicated mathematical
10, fromEffie and rSons Ltd. Dorset
spl4 Street,
London, S.E.1.
House, Stamford
"

net.t

m,

/

gpecummaRs!
RADIO
NeEYOU
EARNIN

ThAN £10 PER WEEK?
LEft
If so, you cannot afford to carry on without reading our

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 HomeStudy Courses in all branches of Civil, Mechanical,
Electrical, Motor, Aero, Wireless, " Talkie " Engineering,
Building, Govt. Employment, etc., and gives details of
B.SC., A.A9.I.C.E., A.PR.I.E.E., A.M.I.Mech.E., A.M.I.A.E.,
G.PA.,
A.M.LR.E.,
A.M.LW.T.,
MATRIC., and all Exams. We Guarantee
-"NO PASS-NO FEE." Whether yon be
268-page Handbook.

an old hand or a budding apprentice get this
took to -day. FREE and POST FREE.

INSTITUTE OF ENGINEERING
TECHNOLOGY,
Shakespeare House, 17/19, Stratford
Plane, London, W.1.

BRITISH

357,

LABORATORY
HANDBOOK
By M. G. SCROGGIE, B.Sc., A.M.I.E.E.
Issued in conjunction with "The Wireless

World"

gives
"Radio Laboratory Handbook
the serious wireless worker complete
information from first-hand experience
about laboratory equipment, the instruments which are necessary and the
correct methods of operating them.

The fundamental principles are fully
discussed, as well as the sources of
power and signals, instruments and
measurements. Ultra- high -frequency
work, the working out of results, and
reference data are also dealt with.
There is a collection of the most useful
symbols, abbreviations, formulae, laws,
curves, tables and other data.

"1940 RADIO INSIDE OUT."

-A

Revised Edition of this most
popular Radio Manual. Up-to-date Chapters on Modern

NOW

AVAILABLE

Receivers. Tabulated list of exact Service Replacements
Valves, Condensers, Volume and Tone Controls, etc. A host
of practical hints for the Technician. Colour Codes, Charts,
Technical Formula, New Valve base connections, etc.
One Book in Three Sections. Available
STAND No. 12,"
W. H. Smith & Son and all Booksellers.
RADIOLYMPIA,
Published 3y NORMAN ROSE (Electrical) LTD.,
Post Paid. WAVEBAND HOUSE, 43, Lamb's Conduit St.,London,W.C.1.

2/6

"Handbook

of Technical

A complete index, numbered sections
and cross references enable the reader
to find what is required without Coss of
time.
384 pp. 211 illustrations

PRICE

8/6

NET

By Post

TESTER.

is advertised on page 16 of

this issue.

2ain, panel,
ELECTROSTATIC VOLTMETERS
volts
2,500 volts, Bin- switchboard, 6,000 volts, at 12,000 volts and 60,000
MILLIAMETERS. 8 ma. back of panel illuminated milliammeters.
mica
Skeleton type, 970 ohms D.C. with plain scale and lin. needle withBulgm
panel, back lamp and bracket. Great bargain at 3/9 post free. to select
Midgets, 8 m.a., 6/-. Sifam, li<dn., 10 mg., 8/6. 2,000 meters
from.amps.,
CHARGE METERS. Weston Model 354.4 Central zero 1 to 15 Weston.
pot. mag dead beat. Flush panel 2f in. dial. Sale price, 5/-.
CZ
0 to 30 ma,, mov. coil milliammeters, 17/6 ; 0-5 m:a., 17/6. Hoyt
10/-.
milliammeters, 25-0-25 m
easy,
wire,
H.F. AERIAL RADIATION .METERS. Flat panel 25in, 5dial, Hot ditto,
0.500 m,a., 7/6 ; 0 to 2 amps., 12/6 ;3. 0 to 25 amps.,12/6. 3in, dial
amps., £1/10/- ; 7in dial, 2 to 15
0.4 amps., 21/-. Panel. 4in. dial,
-

amps.,

35/coil-.

VIBRATOR.

-

MICRO -AMMETERS for small current Valve Voltmeters,- etc- Sensitivity, 0 to 50 microamps full scale,
moving coil, panel type, 25in. dial. Reads direct
New. 1,000 ohms coil. Cheap.
1 micro A. per div.
at 40/-. Fitted platinum contacts for CZ Relay,
50 microampa coil, 100 ma. contacts, 55/- only, for the.
most sensitive Panel Relay made.
BATTERY -'SUPERSEDER,

with metal rectifier, for H.T. from your
battery,from

3£3/15/ootpntto

l:drádi>

tapping35/-.s.
voltsaleprice,

ed
CRYSTAL SETS, plug-in coils, 2 tuning

condensers, semi -perm.
Detector,
One for your A.R.P. shelter. Cheap.

-72

BATMAN

Reduc2-volt

t,

5/6.

BUZZERS. MODEL D. BUZZERS for L.
Morse Practice, 1/-. Buzzers for Signals 1/-.
Buzzers to replace Belle, 1/-. Buzzers for circuit testing, 1/-. All British
make, 1/-. Bell Bobbins, small twin, 2-pole, 8d.
MORSE PRACTICE SETS, No. 3, with key buzzer and lamp for sound and
visual, line plug, etc., 7/-. Sound Type, lA type key and buzzer, 3/Visual Type 2A, key and lamp, 2/-.
ALARM BELLS. Small and large. Battery or maim D.C. or A.C. loin.
gong. Domestic Bells and Fire Bells, cheap. Please state wants- Single
Bell Wire, 1/- per 100 yds.
METER MOVEMENTS. Full size, moving coil, P.M., for adapting homemade multi-range testers. For 3in. or 4in. dials, 5/-, post 1/-.
LIGHT AND RAY CELLS. Selenium, 7/6 ; Electrocell, 25/Raycraft outfit with relay and amplifier, 45/-. Photo-Cells.
for sound on Film, Television and Ray work, R.C.A., 25/ Beck, Angle Prisms, mounted in carrier, 6/6.
RELAYS. Single and multiple contact telephone type in
15 models from 5/-. Send for "Relay" List. Genuine
G.P.O.. Vertical Relays, brass case, glass tor with original
platinum contacts. Worth the money. 6/- to clear. Env.
Coil Weston, 60/-.
15-DAY TIME SWITCHES. Verner 1 amp., 5 amps.,
100 amps., 200 amps, From 17/6.
11111
THERMOMETERS, Panel 2f in. dial, Oft, ether tube, for
10/6.
distant indicating, reading 0 to 100 deg. Cent., 7/6. Cambridge,
FOURNIER THERMOMETERS by Cambridge Instrument Co. 4in.
dial, 10-110 deg. Cent. Fitted adjustable electric contacts, 45/-.
base,
and
9d.
FUSES. Glass tube, 1 amp., 6d. With clips
HEADPHONES.- Lightweight. Famous makes- 2,000 ohms.
4;6. Single high ree. earpieces, 2/6. Sullivan 120 ohm.
W.D. model. Aluminium body and headbands. Maker's
price to -day, 10/-. Our price 2/9 Per pair. 3d. postage.
MORSE INNER Tape Strip Recorders; portable or table.
Cheap. Wheatstone Strip Hand Perforators. 15/,. Paper
Tape for Morse and Wheatstone,, green or white, 6d. reel, Brass Tap,
Reels in mahogany case, 2/6.
-

KEEP YOUR BATTERY READY.

BATTERY CHARGING ON A.C. MAINS WITH THE A.C. NITNDAY
will keep your battery lit without attention. Model N/A6, 100/250 volt;
A.C. and D.C. 6/8 volts 5 amp., 15/-. Model N/B@, 100/250 volts to D.C.
Model N/06, 100/250 volts to D.C., 6/8 volts
6/8 volts -1 amp., 25'
ita to 12 volts 1 amp., 32/-.
2 amps., 35/-. Model N/D12, 100/250
Ditto, 12 volts a amps., with 6 -volt tap, 55/-. 5 ám1., £4/10/-.
MOTORS. MOTORS. ROTORS. Tiny, Small and Medium. A large
stock of really fractional horse-power motors have been released at bargain
prices, 6 volts, 50 volts, 160 volts and 230 volts.
A.C. MAINS MOTORS. Enclosed, self -start on load. A.C. repulsion,
1/60 h.p. with pulley, Type 36, 1,500 revs., 18/6. Ditto, 1/16 h.p. G.E.C.,
3,500 revs., 27/6. Induction 1/10 p.p., 2,500 revs.,. 35/-. 3. hp,
1,425 revs., 49/-.
D.C. MAINS MOTORS. 1/40 h.p., 110 v. or 220 v., E.B. series, 1,750 revs.,
15/-. Ditto, 7/40 h.p., G.E.C., 230 v. series, 2,000 revs., 16/-. Ditto,
1/12 h.p., Croydon 110 and 230 v. shunt, 1,701 revs., 30/-.
ALUMINIUM PANELS for Transmitters and Testers, substage or front.
Heavy gauge flat and true, enamelled one side, black or brown, 18 gauge,
12ín, x 12ín., 3/- ; 16 gauge, 3/10 ; 18 gauge, 12in. x lßh., 4/8 ; 16 gauge,
5,t9 ; 18 gauge, 18in. x 18 in., 5/6 ; 16 gauge, 6/4. Black Paaolin and
Ebonite Panela, ail sizes from 24in. x 24in. Tubing farmers, 3d.
WIRE WOUND POWER RESISTANCES. 5 watt 8,000 ohms, 10 ma.,
10d. 5 watt Potential Dividers, tapped 50,000 oboe, 1/6. Maine
Transformers, 3/6. 1 mid Condensers, 4d.
CONDENSERS. Variable low-loss F type, 0000, 1/9. :LB. 0003, 21-.
Reaction' varia., 1/3. Pye, .0003 with. S.M.dial, 5/-. 2 -gang varla.,
all aluminium, 3/- only. Fixed Condensers, 2 mfd. -250 v., 6 for 4/-,
3/- doz. 4,000 v. l mfd., 6/-, etc.
SPECIAL CLEARANCE. Parcels of experimental oddments, coils, magnets,
wire chokes, condensers, mikes, switches, terminals, etc. Post free,
101b., 5/--- Very useful Bargain.
Come t0 us for Dynamos, Motors, Meters, Mikes, Testers, Recording Gear
Lab. Instruments, Projectors and Soundheads.
Over 1,000 other Bargain, in our Big Illustrated List " W."

ELECTRADIX

RADIOS,

218, Upper Thames Street, London, E.C.4.
Telephone: Central 4611

The weekly journal for
all who keep Canaries,

-9/-

British

ILIFFE & SONS LTD.,
DORSET HOUSESTAMFORD ST., LONDON, S.E.1

Price 2Is. net.

Hybrids

or

Foreign Pet Birds.

From Bookstalls and Booksellers or direct from the Publishers

Instruction for Wireless Telegraphists."

A

THE FAMOUS DIX-ONEMETER

L

}

POCKET

wonderfully versatile moving -iron multi -range
meter for service on A.C. or D.C. jobs. No projecting
terminals., THREE ranges of volts 0.7.5, 0-150,
0-300. Used for MILLIAMPS, reds; 125 ma.
and 75 ma. In black bakelite case. Measures
only 2 in. by 211n.,: with pair of test leads and
plugs. Leaflet " N " gives full information. 19/6.

BOOKS, INSTRUCTION, ETC.

11E17

VEST

DIN-MIPANTA

-

VALVE TESTERS-SIGNAL GENERATORSUNIVERSAL METERSOSCILLOSCOPES
SINGLE RANGE METERS including the

19.

EVERY FRIDAY 3d.
W.W.98
Specimen copy of recent issue free on rosiest from
The Publisher, Dorset House, Stamford Street, London, 1.E.L

Post ree 2IS. 9d.
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FOURTH EDITION

MANUAL

SERVICING

WIRELESS

By W. T. COCKING
lof " The Wireless World")

The most complete book of reference of its kind. A
reliable practical guide for amateur and professional
The present Edition of the " Wireless Servicing Manual " brings the material of the book right up to
date and includes an additional. chapter on television receivers which is practically the only source
of servicing information available on this subject.
Testing apparatus is fully dealt with and the methods of locating and curing faults in receiving
equipment are explained.
Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles, Local Interference
and Aerials, are all separately treated.
The reference material, including base -connections for British, Continental and American Valves, and
the various colour codes for components, has been extended and revised.
BOUND IN CLOTH BOARDS
SIZE 7z ins. x 5 ins.
288 Pages

5/- net.
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We have had a long experience in the
manufacture of all kinds of Cables and
Wires, Aluminium Sheets and Strips,
Static Condensers, Insulators and Iron
Work, Telephone Cords and Copper
Earthing Rods, for Radio use.
VISIT OUR STAND AT THE
NATIONAL

EXHIBITION
RADIO
STAND No. 20

CABLE MAKERS AND ELECTRICAL ENGINEERS,

PRESCOT LANCS. Tel. No. PRESCOT 6571
All batteries must die. But Ws

a

long

long time before Exide and Drydex
do. And they never fade out un-

expectedly, leaving you with

a

silent

radio. The Exide Accumulator has

a

Charge Indicator which warns you

the Drydex H.T., it almost seems

Visit Exide at
STAND NO. 2

that it never will run down. And

Radiolyrnpia

when it's time to recharge. As for

when it does, it peters out very

AUG.

23 to SEPT. 2

gradually, without sudden failure.

Rao

NEXT TIME GET

RADIO ACCUMULATORS & DRY BATTERIES
'Still keep going when the rest have stopped'
Drydex Batteries),
Also at London,
M,nchester, Birmingham, Bristol, Glasgow, and Belfast.

THE CHLORIDE ELECTRICAL STORAGE CO. LTD. (Exide and
EXIDE WORKS, CLIFTON JUNCTION, NR. MANCHESTER.
NCC495B
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THREE WORDS...

demtaziee,
In the whole vast field of home entertainment, three words have
always been outstanding
" His Master's Voice."

...

-

To -day that name leads in a new field of achievement
Television, and here " His Master's Voice " engineers are in a
unique position.

Block

circuit

diagram of the
new " His
Voice "
Television
The high efficiency

arrangement of the
Master's
receivers.

stage gives very high sensiand the arrangement of the
line and frame oscillators ensures
H.F.

tivity

constant locking of the synchronising circuits.

They are not only fully conversant with the developments in
transmission technique, but over the past three years have amassed
an unrivalled fund of detailed information, on the score of what
best will reproduce the programmes sent out from Alexandra
Palace under reception conditions of the widest possible variety.
This intensive field research manifests itself in the 1940 "H.M.V."
receivers in many exclusive features.

Take an early opportunity of examining them at your "His
Master's Voice" dealer's. He is specially qualified to advise you.

The new Z62 H.F. valve as employed in the H.F. stages of the
new " His Master's Voice " Television receivers owes its high
efficiency in a large measure to the
compactness of its design and the
very stable electrode arrangement.

kNE.L.Ft2.A9..
£:ANNINtis:ßi.LS

CLEARLY'

THE

BEST

!

London, E.C.I
98-108, Clerkenwell Road,
new range of "
" His Master's Voice,"
complete
booklet illustrating the
your
of
¿by
a
glad to receive.

To

On the neck of the cathode ray
tube in the new His Master's
Voice " Television receivers is
supported this unit, which ensures
the accuracy of focus and also
provides the magnetic fields for
line and frame scanning.

OTHER FEATURES INCLUDE=
His

should be
Receivers.
Master's Voice '.Television

NAME ... ..... ........
.

ADDRESS
.

.

..

.............
..

..

................

"
.

.

.......

.... .....

.....
...........

.

..............................
W. W.2418

*
* Triode
*

Phase reversal sound
ference suppression.

inter-

Cathode ray tube.

Accurate transient amplification and wide band I.F. circuits.

w...7
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Riga. Tr'

ELECTRICAL MEASURING
INSTRUMENTS
BRITISH

THRLi'E new instruments have been
added to the world famous ' AVO '
new 40 -range Universal
range
AvoMeter"-a new Test Bridge5and a new Low Resistance Ohmmeter
(not illustrated). They embody all
those finer points of design and construction which have made ' AVO '
instruments the choice of all who

SHADE

-a

The Meters that Matter
I. Model 7 UNIVERSAL AVOMETER
A 46 -range self-contained combination A.C./D.C. meter.
Direct readings of A.C./D.C. amperes and volts, resistance
capacity
autio-frequency power output and
decibels. B.S. 1st grade accuracy
16 Gns.
;

;

*

2.

demand precision testing.

Model 40 UNIVERSAL 'AVOMETER

AVO'

' AV O ' VALVE TESTER
Indicates mutual conductance direct in mA/v. ONE
panel for all standard English, Continental and American
valves. Any electrode combination can be set up for any
valve hase in the tester. Tests include I'athodelleater
insulation diode and rectifier emisssion; filament continuity and electrode " shorts."
... 12 Gns.
Complete with Universal Panel ...
...
...
...
Universal valve panel alone
3 Gns.

7. ALL -WAVE '
OSCILLATOR
Covers CONTINUOUS fundamental frequency band from
95 Rc. to 40 Mc. extended to SO Mc. by harmonic calibration. Accuracy to within 1 per cent. External modulation,
internal modulation or lt.F. signal at will. flattery 31st/el
(inel, batteries). 9 Gns,
A.C. Mains Model, IO Gns,

3.

;

AVOMINOR

8. D.C.
A high-grade 13 -range D.C. meter providing direct

*

45/ -

UNIVERSAL AVOMINOR

OTHER 'AVO' INSTRUMENTS
AVO' Low Resistance
22 Range D.C.
9 Gns.
421 OHMMETER
AVOMETER.
The AVODAPTOR
27/High Resistance
E3.I0.0
9 -pin AVOCOUPLER 12/6
AVOMINOR

With leads, and interchangeable

test prods and crocodile clips.
5.-

'

AV O '

£5.10.0

AU

TEST BRIDGE

"

simple self-rontained 50-cycle measuring bridge of great
accuracy. Six ranges cover direct measurement of all normal.
sizes of condensers and resistances. Includes power factor
and leakage tests. ('an also he used as a sensitive valve
voltmeter, and for inductance measurement.
8 Gns.
A

-

`

ilao' hurrunecn;s

RADIO

r

-v

((ei'r

SERVICING

mz

Deferred Tenn<.

SIMPLIFIED

"

This valuable text book gives practical information on
the whole routine of testing present-day receivers. It
deals fully with every prevalent source of trouble and
clearly describes every test. An authoritative work
of reference, it is acknowledged to be of great assistance
to amateurs and service engineers alike. 150 pages,
numerous diagrams and graphs. Price 2/6. Post Free 2/10.

Write for comprehensive folder describing all
`AVO' instruments, and or full.. technical details
of any ..individual instrument in which you are

particularly interested.
Hob

read

ings of voltage, current and resistance. In ease, with
leads, and interchangeable test prods mitt crocodile clips.

A 22 -range A.C./D.C. moving -coil precision meter providing direct reading of A.C. voltage : D.C. voltage ;

current and resistance.

CAPACITY METER

Provides VISUAL indication of capacity direct in micromicrofarads. Also indicates eoudctteer losses. Employs
resonance method at radio frequency. Six ranges, from
0 to 0'1'mfds selected by rotary switch.
f23

:

4.

'AYO'

6-

self-contained combination A.C.ID.C. meter.
providing direct readings of A.C.ID.C. amperes and volts
also resistance. B.S. 1st grade accuracy. (Supersedes
the 36-range Universal AvoMeter.)
14 Gns.
A 40 -range

Pro,rin; or, -and Monufo,iseere:

THE

AUTOMATIC

COIL

Winder House, Douglas Street, London,
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WINDER
W.1.
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Visit the

C STAND

at Radiolympia

There you will be able to view and
examine the splendid G.E.C. Television sets
now available-from the new ADD-ON Unit
for 22 gns. to the magnificent TELEVISION
AND ALL-WAVE AUTO -RADIOGRAM
for 72 gns. You should make a special point
of seeing the 0091 CONSOLE (illustrated).

32
GNS.

13;2

Etise %UP.

RADIO

Sic

TELEVISION

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.
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THOUGH held under the shadow
of grave international events,
the Olympia Show is at least fulfilling one of its most important
functions as the focal point of the
wireless calendar. It has served to
prevent stagnation, and to keep those
responsible for the design of apparatus
on the alert for new ideas.
Quite a minor detail of the less expensive type of broadcast receiver will
illustrate the danger of accepting
standardised practice as final. When
" all -wave " sets with a single short
waveband were first introduced the
coverage was usually roughly from 16
to some 5o or 6o metres the 13 -metre
band was omitted. Long after the
difficulties associated with operation at
the lower wavelengths had been overcome, designers still clung to the same
waverange. Now confidence in the
correctness of that choice is shaken by
the introduction of at least one set
with a single short-wave band of
12.5-35 metres. It may be argued
that the 13 -metre band which is thus
included is of much greater value than
the 49 -metre band that is omitted.
Improvement of quality of reproduction, largely brought about by
increased output power, is a tendency
that will be generally welcomed,
especially as it is now to be found in
sets that are by no means costly.
Ingenious methods of overcoming or at
least minimising the natural limitations
that restrict the performance of the
smaller cabinet model have been
;

devised.
Tone control has lately been in the
limelight, and those who have followed
the correspondence on " Reproduction
Levels " in our columns will have

gathered that there is a school of
thought holding that its use is wrong,
at any rate for local -station " quality
reception."
Without entering into
that controversy, it will be agreed by
everybody that the crude form of
control included until this season in
the majority of cheap or mediumpriced sets was hopelessly inadequate.
The mors refined systems to be found
in some of the new sets do at least
provide some scope for the listener
who takes the trouble to learn how to
use his receiver controls intelligently.
The new highly sensitive sets, in the
design of which special attention has
been paid to the short-wave bands,
should serve as a useful link between
the ordinary all -wave broadcast set and
the " communication " receiver which,
fascinating as it is, may perhaps be a
little too complex for the majority of
wireless users. These high-performance
sets, and also the need for extreme
stability in press -button tuning systems, account for the increasing use of
low-loss ceramic insulating materials in
the manufacture of various components.
The attractions of dry -cell LT
batteries for portables and similar sets
designed for intermittent use was
urged in these pages even before recent
valve developments made this an
entirely practical proposition for the
man in the street. The new " all -dry "
portable should do much to establish
the auxiliary set in its proper place.
Perhaps the most important ten
dency in the design of television
receivers is towards the use of bigger
tubes. The public still has the lingering
idea that television pictures are " too
small," and the change should help to
forestall criticism on those grounds.
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SHOW
Technical Tendencies
New Broadcast Receivers
" Solid Work Has Been Done "
THOSE who last year foretold a period
of stagnation in receiver design as
the result of a shifting of the focus of publicity from broadcast sets to television have
been proved indifferent prophets by the
course of events. Relieved of the necessity
of appealing to the eye, designers have
been able to concentrate on performance,
and some really solid work has been done
on the clearing up of background noise and
the improvement of tone.
In place of the struggle to outdo competitors in the number of valves, gadgets
and exclusive selling points, one finds
general acceptance of the four- or five valve superheterodynes, with or without a

separate AF valve being included to take
its place. The input circuit of the triode
section is connected in parallel with the
volume control and due to the Miller effect
in the valve it represents a capacity the
value of which will depend upon the amplification factor. On a strong signal the
DC component of the rectified signal will
bias back the valve and reduce the amplification factor, and hence the capacity
across thr. volume control. With a weak
signal, on the other hand, the valve will
reflect a high capacity and so reduce the
high frequencies developed across the
volume control. Another interesting feature of this set is that the AF amplifier is
also controlled by the AVC bias.
Successive economies during past years
in the proportion of cost allocated to the
output stage and loud speaker have been
proved bad business and the pendulum
has swung in the
opposite direction.
There is now keen
competition to provide the finest posTO
sible quality of
OUTPUT
STAGE
reproduction, a n d
many of the current
table models give
results every bit as
good as last year's
consoles or radiogramophones.
A

battery receiver

with an unusual cir-

the Cameo
cuit,
AWB,
in
Model
which the triode
section of the second
detector is used for
noise suppression and
AVC is applied to the
AF amplifier.

stage of RF amplification, as the circuit
giving all the range and selectivity required by, the average listener, and a concerted effort to make it as pleasant to the
ear as it has always been to the eye.
Every effort is being made to rid the set
of extraneous noises of all kinds, and the
widespread use of valves designed to give
the maximum signal-to-noise ratio is significant. Automatic noise suppression circuits are coming to the fore again, and a
simple but effective method is to be found
in the Cameo Model AWB designed by
Gordon Elf, Ltd. In this superheterodyne receiver the triode portion of the
second detector stage is allotted to noise
suppression instead of AF amplification, a

The improvement is due primarily to
the general increase in the power-handling
capacity of output stages ; the 3 watts,

Special Report Compiled by the
which was thought adequate two years
ago, is found only in the cheapest models.
No receiver with any pretensions to
quality claims much less than 5 watts undistorted, and the tendency is for powers
to rise considerably above this figure. The
H.M.V. Model 1200, with to-- watts, and
the G.E.C. Model 4010, with 12 watts, are
good examples of the trend towards in -

A 9 kc/s whistle filter is included in the Bush

PB65.

creased power output in the better class cE
table models. Even higher ratings are to
be found in the Alba Model 855 (16 watts)
and Burndept Model 290 (18 watts).
There is evidence also that manufacturers are giving more attention to the eduction of harmonic distortion and that
this drive is resulting in a return to the
triode as an output valve. Cossor, who
have consistently held to this type in many
of their receivers, are using it in -the Models
70 and 71, and in the Bush Model PB63
triode valves are used throughout the AF
portion of the circuit. To compensate for
the lower amplification available an additional triode stage has been inserted as a
" driver " before the output stage.
Next in importance to the improvements in output circuits is the work that
has been done on tone control. In place
of the crude resistance -capacity circuit
giving a wholesale cut in the treble which
extends well down into the middle register, scientifically designed tone controls,
usually with four positions, give exactly
the right frequency response for the recep-
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Revealed at Olympia

Staff of

The Wireless World"
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tion conditions which fall under the headings of ``High-Fidelity," "Normal,"
"Foreign and " Long Distance."
In the McMichael sets a switch effects
suitable combinations of two degrees of
selectivity in the IF stages with bass
"boost " by selective negative feed-back
in the output stage, Ekco favour a con-tinuously variable tone control which
simultaneously adjusts bass and top lift
networks included in the negative feedback circuit, while in the G.E.C. sets adjustment is made for both bass and top in
the AF coupling circuits after a general increase of overall amplification. The new
Philips tone control is designed to give a
sharp cut-off of high frequencies without
affecting the middle register. Instead cf
returning to earth, the by-pass circuit
across the anode of the output valve diverts the high -frequencies into the negative feed-back circuit, thus giving a much
steeper cut-off. The normal feed-back is
variable and is coupled to the volume conBack
trol in the latest Philips set.
coupling is greatest when the volume control is turned down on a strong local
signal ; with the volume control at maximum on weak stations, feed-back is reduced and full amplification restored to
the circuit.
The introduction of 9 kc/s whistle

filters in standard production models is .indicative of the extension of the usable frequency range, and the Ekco PB515 and
Bush PB65 may be quoted as examples.
Ten -inch loud speaker diaphragms are the
order of the day in table models, and with
the judicious lifting of bass in the circuits,
really good low -frequency response free
from the defects of resonance is obtained
from receivers such as the R.G.D. 166.
So much for the table model sets which
form the backbone of the industry. What
.of the developments in other directions?
The table model radio -gramophone can

the principal stations in their correct
order. As far as we are aware, this is the
first instance of accurate station calibration on short waves. The oscillator circuit for each band is tuned by a stable
fixed capacity in conjunction with a separate short-wave variable section of the
main tuning condenser. Separately adjusted image rejection circuits are also provided for each waveband.
Highly efficient short-wave circuits are
also to be found among the products of the
luxury set manufacturers. The export
model of the de luxe McMurdo Silver receiver employs coils wound
on polystyrene formers. The
windings of the aerial transformers are separated by
electrostatic shields and on
the lowest waveband unity
coupling is achieved by
Short-wave coil assembly
the Murphy 76.

hardly be

hailed as new, but the
McMichael Model 903 and the Decca
39TGM point to a revival of interest i0

what is undoubtedly a very attractive
type.
There -is also a tendency to separate
mutually conflicting interests in broadcast
listening and to provide, within a given
price limit, specialised receivers for good
quality reception of signals of outstanding
programme value
or, on the other
hand, highly sensitive sets for longdistance short-wave
transmissions. The
Murphy 74 and 76
are good examples
of this policy. In
the latter, separate
tuned circuits are
allotted to each of
the principal shortwave broadcast

Ín

passing the primary through the silvered
copper tube which forms the secondary.
To preserve the high " Q " of the coils the
connections'to earth and to the tuning condenser are made with multi -strand silvered
braid. Another interesting feature of this
particular set is a direct -coupled system of
AF amplification giving a considerable
extension of level frequency response at
both ends of the scale.

Individual calibration of short - wave
stations is a feature
of the Pye " Intertuning
national "
dial,

McMichael table model radio -gram. Model
903,

bands and the tuning of each band is expanded to the full depth of the tuning
scale.
The Pye " International" -is another
receiver in which band spread tuning has
been applied in - the short-wave range.
Each band is calibrated not only in wavelengths but with the settings and names of

The Dynatron " Commander " chassis
shown on the Keates-Hacker stand is virtually three receivers in one. A straight
circuit is provided for local station reception, a `-` normal " superheterodyne with a
redesigned variable selectivity system giving true band pass characteristics even at
4 ké/s band width is employed for general
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Reviewreception, and on short waves a double
superhet. circuit with two RF stages is
brought into operation. There are twenty-

Show

examples shown at Olympia are the
Decea-Brunswick Model 42 and the Vidor
Model 320. The advantages of all-battery
operations are' equally important to the
country dweller, and there are signs that
we shall see a number of table model receivers'working on this principle. In the
meantime, for those who wish to acquire
a set of this type, there are, among others,
the Ferranti Model 539 and the Philco B2,
the latter with push-button tuning.
The alternatives of dry battery or accumulator supplies for LT current are
available in the Cameo Model ARP. This
set uses standard 2 -volt valves which
may be run direct from an accumulator,
or from a 3 -volt battery through a barretter lamp. Yet another alternative
source of power supply is provided in the

Philco B.2 all -dry battery superhet with

push-button tuning.

five valves in the circuit, four of which are

triodes working in push-pull to give an
undistorted output of 20 watts. Refinements include noise suppression circuits, a
manually operated adjustable whistle
filter and a cathode ray indicator for grid
current in the output valves. The chassis
is built on a machined aluminium casting
and costs ß165.
The humble portable has this year provided one of the most interesting and practical technical developments. New valve
types have been introduced which enable
the filament current to be derived from
dry cells which in some cases are built into
a unit with the HT battery. The capacities
of both batteries are adjusted so that they
run down together and a life of 25o working hours may be taken as an average.
Usually the HT battery is arranged to run
down just before the LT, as the efficiency
of the valves is quickly affected by a fall in
the filament volts, which should not drop
much below i. z volt. With the standard
batteries available these conditions will be
met by allowing for an LT current of 0.25
amp. and an HT current of io mA.
The circuit usually adopted is a 4 -valve

motor is used to select the appropriate
pre -tuned circuits. The simpler mechanical systems which call for separate operation of the wave range switch are generally
supplied with much clearer indications of
the waveband in use, and a good example
is to be found in G.E.C. sets in which a
" fluorescent " bar of colour shows immediately above the row of controls.
In the new ' Philips direct-action
mechanical tuning system, wave changing
is effected automatically by an auxiliary
link motion associated with three of the
operating keys. A rocker bar B connected
to the wave -range switch S is pulled forward by the claw A when one of these
keys has been set up for a long -wave station. When the key is required for
a medium-wave station the claw is
dropped and a
second bar, not
shown in the photograph, is pushed
forward by a cam
underneath the key
which restores the

switch

to

the

medium -wave position. A special ad Philips push - button
tuning system with
automatic
waverange selection, and
(inset) the modified
condenser
vanes
giving straight line
frequency characteristic.

Philco Twin Miracle " portable. This
includes a rectifier and smoothing circuits
for operating the set from AC / DC mains
in addition to the self-contained all -dry
battery supply. A relay is included which
automatically changes over
the supply circuits and keeps
the set operating without
any break in the programme
if the mains supply fails.
Push - button tuning
systems, .many of which
were rather hurriedly produced for last year's show,
have overcome their teething troubles and have been
further simplified in operation. Most of the permeability -tuned sets; now make
use of the improved switching
arrangement which
In the McMurdo Silver de
Luxe export model the shortwave coils are wound on
polystyrene formers.

superhet., and the Philco P429 was one of
the first portables of this type to be produced in this country.
Other notable
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automatically switches on the set when
any button on the receiver is pressed, and
in the Murphy remote control system a

lusting tool is provided, and the wave
range obtained depends on whether or not
the key is depressed when the adjustment
of the station is made. The tuning condenser C is of the linear action type used
last year, and for manual operation the
vanes are engaged by a screw thread operated by the knob M. The spiral vanes in
this year's type are shaped to give linear
frequency response.
Important modifications have been made
to the Ekco motor -driven automatic tuning system. The contacts of the homing
disc are now provided by metal rollers,
designed to overcome the inaccuracies
which result from sparking and burning
of the edges of discs of the normal
type. New selector clips with machine cut key-type contacts have been developed for use with the new roller
contacts, and high accuracy of location is
claimed.
The driving mechanism has been
speeded up, and is provided with a
reverse -vernier device of clever design.
The gear wheel G driven by the motor
pinion carries a bridge B with a peg P
engaging in a slot in the link L. When the
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Reviewmotor is first switched on the peg travels
to the bottom of the slot and drives round
the bracket U, to which the tuning condenser is coupled, at the same speed as G.
When the contacts on the homing disc
reach the appropriate selector clip they
overshoot slightly and the motor is reversed. The peg now travels along the
slot and imparts an angular movement to

Show

Reverse -vernier mechanism in the Ekco

high-speed motor tuning system.
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inherent technical superiority of the magnetic system, but usually to the economic
element. Most people find it easier and
cheaper to obtain a given standard of performance from a magnetic tube than from
an electrostatic. Not everyone does, however, and electrostatic tubes are still to be
found, especially in the smaller types.
Probably the most obvious trend this
year is towards the use of larger tubes;
there are now fewer sets with tubes less
than yin. diameter and more with tubes
over 12in. Tubes of igin. and 15in. diameter are, in fact, not uncommon, but the
most usual sizes are still gin. and i2in.
The superheterodyne is still the favourite type of vision receiver, although
there are quite a number of straight sets
to be found. The usual procedure is to
employ one RF stage, frequency -changer,
three IF stages, a diode detector, and one
VF stage. Insofar as television has
achieved any degree of standardisation.
and it is still very small, it is in this valve
arrangement. But although this may be
the basis of many vision receivers there is
a much greater lack of uniformity about
the arrangements for sound reception. It
is usual to make the early stages function for both channels, but the number of
stages in common varies in different sets.
There is probably a greater tendency than

the link L, thus engaging the friction
wheels D and F. Since F is fixed the rotation imparted to U and the condenser
drive is opposite to the direct drive and
the gear ratio is enormously increased by
the combined action of the link motion
and the reduction introduced by D and F.
Incidentally, the edge of the friction wheel
D is cut away so that it disengages when
the peg is in the bottom of the slot during
the high-speed drive.
The final centring between the roller
contacts of the homing disc is made with
such precision that the need for AFC circuits in the receiver is eliminated. Adequate steps have been taken to offset the
possibility of increased wear with the
higher initial motor speed and suitable
shock -absorbing springs have been included in the drive.
In principle the waveband selector
mechanism, termed by Ekco the " Radio
Brain," remains the same as last year, but
a corresponding increase in speed of operation has been met by the introduction of
ball contacts.
Special apparatus for life -testing of
automatic tuning systems was shown in
action by Ekco, Philips, and a number of
other firms and the severity of the tests
applied should convince sceptics of the
reliability of this year's designs.

fies the arrangements necessary for operating the sound receiver alone a facility
which most sets now include. It is clearly
wasteful if one has to operate the whole

vision equipment if television sound only
is wanted.
The small degree of standardisation to
be found precludes any general discussion
and it is much more informative to consider La some detail a few representative
examples of modern practice. Murphy
Radio, for instance, adopt a superheterodyne. The RF stage is followed by a two valve frequency -changer and an IF stage
which has a sound rejector in its cathode

In the Pye receiver " occasional controls'
are behind a small panel.

Television Receivers
No Standardisation Yet
ATREND in the development of television receivers which was clear last
year has now become normal practice
-the use of electromagnetic deflection
and focusing instead of electrostatic.
Nearly all the receivers are of the magnetic
type. This is not necessarily due to any
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Murphy V88 receiver with all -wave sound
equipment.

before to make the vision and sound receivers entirely separate, since this simpli-

circuit; these three stages function on both
sound and vision channels. The signals
are then separated and each has a further
IF stage of its own. The vision channel
feeds a diode detector which in turn feeds
a VF stage. The tube is fed from the anode
of this and the sync separator, which consists of a duo -diode, from the cathode.
Gas -triode time-base oscillators are used
with tetrode amplifiers feeding the line
and frame deflecting coils.
In the case of the sound channel, following the common first IF stage the signal passes to a second stage and thence to
a diode detector and noise suppressor. The
AF output is taken to the last IF valve,
which is thus reflexed, and finally to the
output pentode.
The noise suppression circuit is an interesting variation of the common peak limiting circuit in which a diode is biased so
that it is non-conductive over the range of
signal modulation voltages, but conducts
and virtually short-circuits the output on
higher voltage peaks. In this case a fixed
diode bias is not used but the signal itself
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Reviewprovides the bias. The bias is actually the
signal derived from another point in the
circuit and fed to the diode through a delay network. It is claimed that much more
effective noise suppression is obtainable in
this way.
In its smallest form this receiver is the
V84 giving a picture 7 -Ain. by 6in., but it
is available with substantially the same
circuit with a 12m, tube.
A receiver of an entirely different type
is the Pye. This is a straight set with five
RF stages using band-pass intervalve
couplings. An anode -bend detector is
used and its output is fed to the cathode
of the CR tube. A duo -diode sync separator is used and is followed by an amplifier.
A single hard valve forms the frame time base oscillator, but for the line scan the
oscillator, which is again a hard valve, is
followed by an amplifier. Magnetic deflection and focusing are employed.
An entirely separate receiver is used for
sound and this has two RF stages, detector
and output valve. The mains equipment
for vision and sound channels is also separate.
One very interesting feature of this
apparatus is its mechanical arrangement.
All the
" occasional controls " are
mounted on the front of the chassis and
accessible from the front through an opening which is normally covered by a small
hinged lid. - For servicing, it is only necessary to undo two screws. The chassis
then slides backwards and downwards on
sloping supports until two large hooks on
its rear edge engage with a horizontal bar
across the cabinet. The chassis is then
Show

ing the chassis in this position are even
provided.
The model 12C has a 12í11. tube and is
also available with an all-wave receiver
or with a radio -gramophone. There is
also a smaller set, the 9C, with a gin. tube.
Baird also adopt a straight set for vision
and use two RF stages with secondary
emission valves, a diode detector, and one
VF stage. A triode sync separator is employed and feeds the time -base oscillators
through separate diodes. Hard valves are
used in the time-bases. There is one valve
for the frame scan, and another for the
line, but this is provided with a damping
diode. The oscillators feed the deflecting
coils without the intermediary of an ampli-
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for the vision and sound receivers, the
latter being a superheterodyne with pushbutton tuning.
Another adherent of the straight set is
Ekco. Three RF stages, diode detector,
and one VF stage are used. Band-pass
coupling is employed and a wavetrap is
included in the suppressor grid circuit of
the second RF valve in order to avoid in-

fier.
A .separate receiver is employed for
sound and consists of a superheterodyne
with a triode-hexode frequency -changer,
one IF stage, duo -diode detector and AVC
system, a pentode AF stage and a pentode
output valve. This is a three -band broadcast set; for television sound the same receiver is used, but then the AF stage is, reflexed and acts as an RF stage also.

H.M.V. 185o all -wave broadcast and television receiver.

The Baird T27 television receiver.

Ekco Model TSC9o2.

pivoted on this bar and can be swung right
out and examined and operated in an inverted condition. Folding struts for hold-

This is the model T25 with a 121n, tube.
Both smaller and larger sets are available,
with gin. and i5in. tubes, and they are
also available with provision for, television
sound only.
Bush receivers are again of the straight
type. Three RF stages are used with a
diode detector and one VF stage. Gas triodes with pentode amplifiers are used in
the time-base, however, and the z2in. tube
has electromagnetic deflection and focusing. Separate power units are employed

terference from the sound channel. The
contrast control varies the bias of both
control and suppressor grids of the first
stage, this dual control being adopted in
order to maintain the input resistance and
capacity of the valve at a nearly constant
value.
Two diodes and a pentode are used for
the separation of the sync pulses and their
subsequent amplification and in the timebases gas-triode saw-tooth oscillators are
used. The tube is of the electromagnetic
type.
For sound reception a separate receiver
is used with two RF stages followed by a
duo -diode-triode. In the case of addon " units the output of this valve is
brought out for connection to the pick-up
terminals of any standard broadcast set.
In other models it feeds a pentode output
valve.
Both H.M.V. and Marconiphone adopt
the superheterodyne and have very similar
receivers: The details vary somewhat in
the different models, but the H.M.V. 1802
and the Marconiphone 712 both start with
an RF stage and have a triode-hexode frequency -changer followed by two IF
stages. All these stages are common to
both visión and sound channels and their
-
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leview-

separation is accomplished after the second
IF stage. Each channel then has a further
independent IF stage.
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somewhat smaller picture than usual for
the tube diameter a much flatter picture is
secured. Magnetic focusing and deflection
are adopted and a permanent magnet is
employed for focusing, an arrangement
which is also adopted by Ferranti. Rough
adjustment of the field is obtained by a
sliding sleeve on the magnet and precise
adjustment by a small variation of gun
volts.
The receiver has one RF stage and a
triode-hexode frequency-changer followed
by three IF stages for the vision channel
and two for the sound. The output of the
latter is taken to the detector, with which
is incorporated a noise suppression circuit.
The output valve is a pentode.. On the
vision side a full -wave diode detector is
.

The Cossor 131 with 13iin. tube.

The sound IF is fed to a duo -diode,
which acts as a detector and noise suppressor and is followed by a triode. AF
amplifier and tetrode output valve. On
vision a diode detector is used with one VF
stage and the output of this is fed to the
cathode of the CR tube. A diode followed
by a limiter is used for sync separation.
I<lard-valve saw -tooth oscillators are
used in the time -bases and are provided
with tetrode output valves. Focusing and
deflection are both electromagnetic. The
tube has a diameter of, i4in. and so gives a
picture iiftin. by 9*in.
Cossor are also adherents of the superheterodyne. The model 131 is for television only and has a i32in. tube; the pic-.

The interior of the R.G.D. 393 television
receiver.

used, followed by one VF stage, and a
split -anode pentode for sync separation.
Hard -valve saw -tooth oscillators are employed with pentode amplifiers.
A similar receiver incorporating
an all -wave broadcast set is also
available. This is the model 151.
It has a i5in. tube giving a picture sein. by foin. and for broadcast reception the major part of
the television sound equipment is
used and preceded by a frePush - button
quency - changer.
tuning is provided with permeability trimmers and allows of four
MW and two LW stations being
obtained. Provision is made for
manual tuning over three wave-

bands.

Chassis of Marconiphone. television receiver.

ture obtained is loin. by 8in., the usual
size for a 12in. tube. By designing for a

similar save that the former provides only
television sound while the latter includes
a broadcast set. They have a sin. tube
giving a picture 7-}in. by bin. The large
receiver, BT.o124, has a 12ín. electrostatic tube and gives a picture loin. by 8in.
This model includes an all -wave receiver
and gramophone equipment with an automatic record -changer.
In the R.G.D. superheterodyne the frequency-changer, which is preceded by an
RF valve, is of the two -valve type and
consists of an RF pentode mixer with' a
separate oscillator. The sound and vision
channels separate immediately after the.
mixer and on sound there are an IF stage,
duo -diode -triode, and pentode output. Ori
vision three IF stages are adopted with
diode detector and one VF stage. The
sync separator comprises two diodes with
an amplifier for the frame pulses. The
saw -tooth oscillators are gas triodes with
pentode amplifiers. Magnetic deflection
is used. There are two models-the 393
with a izin. tube and the 39.1 with a gin.
Decca models are superheterodynes and.
magnetic deflection is used with a 12in.
tube. There is an RF stage and sound and
vision are separated just after the frequency-changer. Two IF stages are used
on vision and there is one VF stage.
The Philips and Mullard receivers are
unusual in that only the RF stage is common to vision and sound. Two frequencychangers are used, the vision IF being
taken from one and the sound IF from the
other. Secondary emission valves are employed. The picture size is 74in. by spin.
in the case of three models, but there is
also one giving a picture loin. by 8in. and
in addition this firm makes a projection
model with a picture 18in. by 142ín.

Superheterodynes are used by the
G.E.C., but the method of deflection
varies. In the case of the smaller models
electromagnetic deflection is used. These
are the .BT.0091 and BT.0092 and are

G.E.C. Type BT.0092 with all -wave broadcast
set.

The Scophony receivers differ from
others in being mechanical. The smallest
gives a picture i8in. by i42in. The vision
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Reviewreceiver is a straight set with two RF.
stages and a diode detector followed by a
VF stage. Then comes a DC restoration

Show

A duo-triode, the BL62, with separate
tance and with a given valve construction
the one increases as the other decreases. cathodes, is another valve having inter- ,
New forms of construction are being esting possibilities, as is also the Uz34.
adopted, therefore, in order to improve This is a most unusual valve since it conmatters, and some of the latest types have sists really of two separate full -wave rectiperhaps the same mutual conductance as fiers, each with a rating of 35o v. zoo mA.,
older specimens, but a much higher input in one envelope.
Cossor also have a triode-hexode of
resistance.
high
conversion conductance, the 4THA,
is
obtained
resistance
of
This increase
by reducing the length of the internal leads and a triode -pentode which is not inof the valve, and this also reduces the tended to act as a frequency -changer.
capacities. The methods adopted by dif- This is the 4TP and it is essentially a
ferent makers, however, vary consider- time-base valve. The pentode is designed
ably. Some firms use a modified pinch to act as a discharge valve and the triode
for the electrode supports, others abandon as a paraphase amplifier.
Turning now to non-television types,
it and use a short glass seal or even a
probably the most striking development
glass ring forming part of the envelope.
The Mazda SP42 and SP42 have been is the production of valves for dry battery
available some time and are, conse- LT supply. These valves have r.4 -volt
quently, quite well known ; they have filaments and most types consume 0.05 A.,
mutual conductances of 8.4 mA/v. and but output pentodes naturally take rather
9.o mA/v. respectively, and the formertias more. Tungsram have a range with the
an input resistance of some 2,300 ohms at American octal base which are the coun45 Mc/s. The valves have the Mazda terparts of American types. Mazda valves
octal base. Marconi and Osram have the of this rating, however, are provided with
the Mazda octal
Z62 with a mutual conductance of 7.5
base. The range
mA/v. and an input resistance at 40 Mc/ s
includes a heptode
of 4,000 ohms ; it is a pentode with the
frequency - changer,
International octal base.
an RF pentode, a
Mullard have two types. One is of
single - diode more or less conventional type. This is
triode and., an outthe EF5o, with a mutual conductance of
put pentode, and
6.5 mA/v. It is a single -ended all-glass
the valves are rated
valve with a " ring" construction and
for a 90 -volt HT
9 -pin base. The other is the EE50 with
supply. T h e
mA
/
v.
This
of
14
conductance
a mutual
valves, of course, '
is of similar construction, but is a seconhave lower values
valve.
dary emission
of mutual conductApart from RF pentodes, new television
ance than the.
and
low
low
-resistance
chiefly
valves are
ordinary 2 -volt
capacity diodes. Mazda have the Dr with
type.
Mullard
have
heater,
while
a 4 -volt 0.2 A.
the T4D and EA50 with 4 v. and 6.3 v.
Mazda SP42 RF
heaters respectively, and the Marconi and
pentode.
Osram type is the D43 rated for 4 volts.
Listed for television application,
Marconi and Osram adhere to this
although by no means confined to this, is latter rating and have a triode-hexode
a new triode-hexode frequency -changer, which consumes only 0.2 A. filament curX62. This is a Marconi and Osram valve rent. This is the X24, and in a new outand has a conversion ,conductance of put tetrode, the KT24, the current has
been kept down to the same figure. The
HD24 duo -diode-triode takes only 0.1
ampere.
These firms have also added high-slope
valves to their 6.3 -volt range. There are
the KTW61 RF tetrode and the KT6i output tetrode-the latter having a mutual
conductance of io mA/v. A complete
range of 6.3 -volt valves taking only
0.16 A. current has been introduced ; this
is the Uniwatt range, and in view of the
low current it is of particular interest for
car radio.
Changes have also been introduced in
Probably the
Cossor battery valves.
most noticeable is the 210 VPA, which is
substantially the same as the older
2zo VPT, but has lower inter -electrode
1.75 mA/v., while the triode section has capacities.
A development of considerable interest
a high mutual conductance. Of particular
interest is the fact that the cathode has is the electron multiplier. Although most
two separate connections to separate pins obviously useful for television, it has
in the base in order that interaction be- many other applications, and a six-stage
tween the various circuits may be kept at modei has been developed by Bosch
Electronics and is known as the Augetron.
a minimum.
.

Philips 2405 table -model television

set.

circuit and the modulator for the oscillator which drives the quartz crystal of the
light control cell. The sync pulses are
separated and amplified, and used to control the motors driving the scanning
drums.

Electronic Devices
Valves-CR Tubes-Multipliers

0ß

far as valves are concerned the trend

of development has now faker' two dis-

-

tinct branches and although there is a possibility that in the future these branches
may reunite, it seems more probable that
they will continue to diverge. The two
branches are television types and ordinary
receiving valves, and the fact that their
development is proceeding on different
lines does not mean that they have not
some improvements in common nor that
their uses are rigidly confined to their
classification. So-called television valves
are sometimes used in apparatus other
than television receivers.
The general trend among television RF
pentodes is towards higher values of
mutual conductance with low values of

(Right) Televisionchassis
with Bosch

Electron i es
Augetrons.

Mullard

EF5o
valve.

all -glass

interelectrode capacity. This, however,
is coupled with a marked effort, present
in all classes of RF pentode, to obtain a
higher input resistance at ultra -high frequencies. At these frequencies the limit.
to possible stage gain is set by the. product
of mutual conductance and input resis-

.
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ReviewIt requires some 300 volts per stage, or
nearly 2,000 volts per tube. This high
voltage does not seem of great drawback
for television, since there appears to be
no reason why it should not be obtained
Show
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the form of a continuous spiral, the former
interleaving with the latter when the
adjusting screw is rotated. The idle portion of ' the moving vane -concertinas into
a compact space at the top of the unit.
A feature of the condenser is its very small
size, as the base measures rin. x yin. only.
Bulgin has an improved range of
silvered mica condensers, while other

former are very largely sample productions showing .the main feafures only,
since modifications may have to be made
to meet particular requirements.
So far as the broadcast listener is concerned their' main interest lies in the
ability to examine and appraise- the technical skill and workmanship devoted to
the many individual items that go to make
up a modern broadcast set.
Press -button tuning systems can be
divided into two main categories, those
that operate on the principle of mechanically rotating the gang condenser and those
that consist of a series of switches to bring
into use circuits previously tuned to the
desired stations.
Motor -operated condenser units are
shown by Garrard and by Plessey, while
examples of the mechanically operated
condenser can be found on the Polar stand.
Switch units are being shown by Bulgin,
Plessey, Polar and- -Wearite, the lastmentioned embodying permeability -tuned

-

-

-

`

-

-

-

coils.
Osram U134 double full -wave rectifier, and
the Cossor 302 VPB pentode.

-

With the introduction of this system of
tuning a demand arose for fixed and semi variable condensers of high stability, that

Selection of low-loss Frequentite mouldings,
shown by Steatite and Porcelain Products.

from the CR tube's high voltage supply.
The multiplier has an overall mutual conductance of 40 mA / v. and an input resistance of over 20,000 ohms at 45 Mc / s
a gain of the order of i,000 times is
realisable from a single multiplier.
Turning now to cathode-ray tubes,

Mullard have both triode and hexode
types in both gin. and 12in. sizes. The
triodes are the MW22 / 3 and MW3z / 5,
while the hexodes are the MW 22 / 2 and
MW 31 /6. The hexodes have two anodes
to one of which a potential of about 25o
volts is applied. Both types are for electromagnetic deflection and focusing.
Mazda tubes are of the short type and
again are for magnetic deflection and
focussing, while Cossor have both electrostatic and electromagnetic types. Oscillo graph tubes, as distinct from television
types, are listed by most firms and have
screens ranging from about z2in. to 4in.
in diameter. Cossor have a split -beam
tube.
Marconiphone have a range of television tubes ranging from 5in. to i4in.
in diameter. These are of the triode type
for electromagnetic deflection and focusing. Hexode tubes for magnetic deflection
but electrostatic focusing are also listed.

T.C.C.

examples of a similar pattern are among
the products of Polar-N.S.F.
The very large number of parts that
now has to be accommodated on the
chassis of a modern set, quite apart from
television sets, has led to a demand for
components of extremely small dimensions. One need only examine any of the
chassis exhibited to realise this fact. Yet
despite this, the quality has to be maintained.
The Drilitic condensers made by
Dubilier are largely the outcome of this
demand, as they are approximately only

air -dielectric trimmer.

that maintain their
capacity unchanged over a long period
and in varying temperatures. Actually
this problem has occupied the attention of
condenser makers for some time past, but
even so improvements arestill being made.
One method of construction is to deposit
metal on sheets of mica, another is to use
a _base of ceramic material, while a third
takes the form of air -dielectric condensers.
Dubilier are showing examples of all three
varieties and so are T.C.C. A series of
metallised mica condensers, having protecting side plates and wire connections
and with tolerances of two per cent. in
capacity, have rlow been made available
to the home constructor, while sundry
improvements and extensions of range
have been effected in other patterns.
There is a -T.C.C. air -dielectric trimmer
is to say, condensers

-

New unit coils with trimmer made by Bulgin.

one -quarter the size of a condenser -of
equivalent capacity produced -a year or so
In a metal container` measuring
ago:
z2in. diameter, T.C.C. has now fitted
three separate wet electrolytic condensers,
whereas last year this size case held only
two. Capacities made are 8-8-8, 8-io -8
and 8-10-4 mfds.
The introduction of the all -wave receiver possibly had a greater effect
than any other single factor on the
development of high -frequency insulating
materials, though the need for low-loss
insulators had long been voiced by shortwave amateur experimenters in this
-

Components and
Accessories
New Products Reviewed
FOR some time past- now the components that have been shown each
year at Olympia have fallen within one
On the one
of two distinct categories.
hand there are those parts designed and
produced exclusively for set makers,
while on the other are the components
available to home constructors. The
-

-

Dubilier air -dielectric . trimmer and metallised -mica condensers.

-

constructed on quite a new principle, as
both moving and fixed vanes are cut in

-

country.
As a result rapid strides have been made
-

.

-
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Reviewin the production of moulded parts for
condensers, valve bases, valveholders, coil
supports, switches and formers of every

Show

Varley dry
accumulator.

AUGUST

charged in exactly the same way as an
ordinary free -acid accumulator. These
new, cells are made in a wide range of
sizes up to 8o Amp. Hours capacity,
Loud-speaker developments, with one
exception, are not apparent to the eye, but
if the ear can be relied upon under the
rather noisy conditions inseparable from
an exhibition, the general quality of the
units now being installed in sets is much
better than during the last two or three
years. The Goodmans " Infinite Baffle "
unit is both aurally and visually an improvement on the experimental model
While retaining the
shown last August.
wide frequency
response of the
original the suspension has been completely redesigned
The Good m a n s

"Infinite

conceivable kind. The display of these
Baffle"
parts made from Frequentite and shown
speaker
by Steatite and Porcelain Products well_
with
reexemplifies the progress made in this
designed
field. Many of the new short- and ultracone susshort wave components, such as, for
pension.
example, the range of variable condensers
the
overcome
to
shown by Polar, are assembled on Fredue to
"
flutter
quentite bases.
the large excursion
Coils of the skeleton type for use in
of the diaphragm
home -constructed sets have been given due
at low frequencies.
attention by component makers, particurear
centring spider is.
diameter
large
A
larly by Bulgin, who this year show a
used in conjunction with a three-point
radial support instead of the tapes which
were employed in the earlier model.
As with the loud speakers, improvements in PA equipment are not readily
discernible to the eye, but the ear will
be able to differentiate between this and
last year's` models. Better quality of
reproduction, coupled with the use of
higher grade microphones, constitute the
main line of development. E.M.I. Service
has a long range of fixed and portable
Type E Polar ultra-short wave split -stator
models containing many improved feacondenser mounted on Frequentite.
tures, whilst an
entirely new range
new range covering all wavelengths from
of Truvaice units
about 7 to 2,600 metres. This firm has
has been introintroduced numerous new lines, extended
duced by Henri
some of their existing series, and improved
Selmer. Carbon,
others. For example, a complete new
and
moving -coil
range of HT vibrators for working voltages
a new design of
of from two to thirty-two can now be
ribbon microphone
obtained. Likewise Belling and Lee have
New ribílen-microdevoted much time and thought to the
phone embodying
development of new parts, as their series
input transformer,
of insulated connectors, particularly for
made by Henri
Selmer.
use in television sets and high -voltage circuits, testifies.
are included in the
Two interesting contributions have been
latest products of.
made by makers of batteries for portable
this firm.
sets. One is an extension of the range
Developments in
of dry -cell LT batteries for the latest I.4 gramophone equipvolt valves, and the other is a dry accument are chiefly
mulator introduced by Varley.
bound up with reBasically, the new Varley accumulator
cord-changers and
is the same as the familiar free-acid
pick ups. T h e
lead cell and its potential is two
mechanism of
volts, but each cell is solid and contains
no liquid electrolyte at all. Possessing record changing has been taken a -step
the cleanliness of a dry cell, it has the further in simplification and reduction of
added advantage that the cell can be re- cost in the Garrard RCro and RC5o units,

loud

`

31-st, 1939.

and the shape of things to come is seen in
an experimental model of a new record=
turning unit (RCroo) which plays both
sides of ten discs.

In the Garrard Re5o record changer the
.

selector

mechanism

has

simplified.

further

been
-

Most of the progress in pick-up design
is epitomised in the exhibit of R. A.
Rothermel, Ltd., who are showing pieno
electric -pick-up cartridges in various
stages of manufacture. The torsion type
is coming into favour, and a very neat
housing has been arranged for it in the
new Rothermel " Junior " pick-up.
Apart from the seasonal improvements
made in servicing and testing equipment,
this year has seen the introduction of
several new test sets designed exclusively
for adjusting television receivers in the
absence of a wireless signal.
The Baird Sync Pulse Generator, which
has been produced to enable dealers`to install a television set and make all essential
adjustments, such as frame and line time base settings, check for synchronisation
and general operation of the set in the purchaser's house without having to wait for
-

.

-

-

Underside of Rothermel " Junior " pick-up
head.
-

Alexandra Palace to commence transmitting, is quite a small self-contained unit.
An RF output at the correct frequency
is provided and this is modulated so that
it produces the familiar B.B.C. test cross
on the CR tube in the receiver. Alternatively the RF signal can be modulated
from an external source so as to give a
pattern consisting of vertical bars, these
being used to check the overall performance of the receiver.
The user then only has to make a few
minor adjustments, such as brilliance and
focusing when the transmission starts to
ensure obtaining a perfect picture. As the
output is adjustable between Zoo microvolts and 2 millivolts it allows for satisfactory tests to be made in districts of widely
different field strengths. -The price complete is £15 15s. od.
-
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ReviewAnother test set of this kind, but built
on much more ambitious lines, can be seen
on the Marconi-Ekco stand. Here it takes
the form of a large rack-built assembly,
being intended for installation in factories
and production test shops. Known as the
Scophony Pulse Generator Type OA.134,
a video signal, which appears on the CR
tube in the set as a lattice pattern of rather
complicated design, is produced in addition to the correctly phased synchronisation pulses. The complexity of the patShow

:..BAÌRU

Baird Sync Pulse Generator.

tern enables adjustments to be made for
exact focusing and linearity of the time base circuits. 'In addition a sound carrier
modulated at 400 c/s is produced for
checking the sound portion of ' the set.
This test rack can be used with CR tubes
or with mechanical scanners.
Full monitoring facilities are included,
there being three small CR tubes for
checking the waveform at different parts
of the equipment and a standard receiver
with a large tube for checking the overall
performance and comparison with sets under test. It is, in fact, a complete television transmitter, but modulated with a
lattice pattern of fixed design for video
testing. Both RF frequencies are exact,
being generated by crystal controlled
.

oscillators.
The output is applied to a number of
buffer amplifiers with an output impedance of 8o ohms and these can be fed to
different testing booths by low -impedance

transmission lines.
The extent to which cathode ray tubes
are now used in general test and servicing
work is exemplified by the large number
of self-contained units and oscilloscopes

Test pattern produced by Scophony Pulse
Generator made by Marconi-Ekco.

shown this year. E.M.I. Service have
several models, one of which is a CR tube
voltmeter of laboratory pattern, while
Cossor has developed a Radio Service
Equipment Rack in which is included one
of their double -beam CR Oscillographs,
Ganging Oscillator, a new Square -Wave
Generator and an AC Impedance Bridge.
This comprehensive assembly of apparatus enables every kind of test likely to be
required by the service engineer, or in a
factory test room, to be carried out. Each
unit is self-contained and can be supplied
separately so that the equipment may be
built up in easy stages.
A rack for the two basic units, CR Oscillograph and Ganging Oscillator with
switches and input points costs £3, while
an extension for the two other units is
available at £2 los The price of the new
Square Wave Generator is £30.
Mullard continue to improve, extend
and devise new applications for their CR
equipment, the use of oscilloscopes in
checking the waveform at different stages
in a television set being demonstrated and
explained.
.

terference is particularly bad, or where
one with good direction discriminating
properties can be employed to the best

advantage.
W. B. STENTORIAN SPEAKERS
New Cabinet Designs for Extension Units

W. B. Stentorian " Senior " cabinet extension
loud speaker, Type 4oSC.

FOR the coming season the Senior, Junior,
Baby and Midget Stentorian loud speakers
are being continued without major alteration.

A new range of cabinets has, however, been
designed and- the " Baby " cabinet model' is
now housed in a horizontal -type cabinet and
costs 29s. 6d. complete with volume control.
In the new Cadet " the constant impedance
volume control includes a push-button for use
in conjunction with the " Long Arm " remote
control device. The cabinet has a plain opening with a thickness of nearly an inch and the
corners are rounded. Contrasting veneers are
separated by an inlaid dark line..
The " Junior " and "-Senior " cabinet models
are of similar design and progressively increasing size. The prices are 49s. 6d. and 63s. respectively. Other cabinet models include the
" Pendant " model at' 59s. 6d., the " Regent "
at 5 guineas, and the " Emperor'' at 7 guineas.
All the chassis types are available with the
Stentorian universal matching device or with
direct speech coil connections at slightly lower
`

prices.

Mullard CR tube lviodel Bloc).

An inexpensive self-contained unit comprising a 3 -inch hard tube with HT and
grid bias supplies and having all high voltage circuits adequately protected, has been
introduced this year. The unit, which
costs £8 8s., would form the nucleus of a
complete oscilloscope, as circuits for time
bases and amplifiers are available if required.
The expansion of television reception is
exemplified by the large number of firms
making a special display of dipoles and
other forms of television aerial. Belling
and Lee have a comprehensive range, including plain dipoles and reflector types,
so also has Antiference, who include
twelve different models in the range.
The Belling -Lee Skyrod vertical aerial
(for anti -interference broadcast reception)
has been improved by making the aerial
transformer as an easily replaceable plugin unit, while the method of installation
has been simplified.
E.M.I. Service has developed a new
compressed dipole which can be used with
or without a reflector, while the new Tiltedwire aerial provides an example of the
latest developments made in this field to
ensure "a good signal in localities where in-

Replacement universal output transformers
are supplied at a retail price of 5s,

The Wireless Industry
THE 1940 catalogue of the Premier Radio

Co., 167,' Lower Clapton Road, London,
E.5, contains information of many new lines
including vibratory power units, mobile
amplifiers and an inexpensive cathode-ray
oscillograph. It is well illustrated and contains much useful information, including a
The price, as usual,
20 -page valve section.
is 6d. per copy.

O O O O

'

The Dubilier Condenser Co. (1925), Ltd.,
Victoria Road, North Acton, London, ".W.3,
have prepared a new catalogue of condensers
and resistances of interest to home constructors and radio and television service engineers.
A useful abac for calculating resistance ratings is included.
A

oo

0 0

trade list of components and accessories

has been received from Norman Rose (Electrical), Ltd., 43, Lambs Conduit Street, London, W.C.r. In addition to standard replacement parts the .list innludes many tools and
materials useful to the serviceman.
.

Garrard Record Changers
The Garrard Engineering and Manufacturing Co. asks us to point out _that, in the
advertisement in last week's issue, the illustration showed Model RCro, and not Model
RC5o, as stated.
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New Television Aerial
THE TILTED -WIRE SYSTEM, AND HOW IT WORKS

0

NE of the most interesting and
important developments connected with television aerials has
been disclosed by the publication
of two recent patents, Nos. 490,414 and
493,758, issued to Messrs. E. C. Cork,
J. L. Pawsey, and M. B. Manifold, mem-

so°

so°
TILTED
WIRE
AERIAL

o

DIPOLE AND
REFLECTOR
90

60°

z.-The dotted line represents the polar.
diagram of a dipole with reflector, and shows
that at go deg. from the direction of the
transmitter the pick-up is still 70 per cent.
of maximum. The improved directional
properties of the tilted -wire aerial are shown
by the full line.
Fig..

bers of the Research Staff of Electric and
Musical Industries.
As will be realised from the description
which follows, the new type of aerial is
almost fundamentally different from the
conventional dipole.. Since its characteristics, however, are in general considerably
superior to a dipole and reflector, and,
since it is in any case easier to install,
there can be little doubt that its use will

from which it will be seen that the pickup of the aerial varies almost imperceptibly up to 60-70 deg., and even at 90 deg.
from the direction of the transmitter the
pick-up is still about 70 per cent. of the
maximum.
The polar diagram of the new tilted wire aerial is shown by a full line in Fig. r,
from which it will be seen that, while its
sensitivity to signals from the desired
transmitter is of the same order as a dipole
and reflector, it is much less sensitive in
other directions. This more pronounced
directional characteristic is of very considerable assistance in reducing interference from motor car ignition systems, provided always, of course, that the source
of interference is not directly between the
aerial and the transmitter.
The tilted -wire aerial is a form of wave antenna of which the well-known Beveridge aerial was an early example. Instead,
however, of employing an exceedingly
long horizontal wire along which the induced waves travelled with substantially
the same velocity as the incoming wave
from the transmitter, the tilted -wire aerial
employs a length of capacity -loaded conductor which forms the effective part of
the aerial and along which the phase
velocity of an electric wave is very considerably greater than the velocity of light.
Electrically, the tilted -wire aerial consists of a series of small condensers, as
shown in Fig. 2. In practice, such an
aerial might consist of, say, No. 14 SWG
copper wire cut into short lengths of about
15in., each length being separated from
'

11ESGRIPTION of a

recently
of
introduced type
aerial for
ultra -short-wave reception that is
easier to install and less conspicuous
than the conventional type of television ._dipole. The 'new tilted -wire
aerial is claimed to have marked
anti -interference properties.

the next by a small insulator across which
a condenser of about 5o micro -microfarads is connected. The phase -velocity
of an electric wave along such a path is
about 1.4 times the velocity of light.

Process of Phase Addition
Suppose that such an aerial is erected
of about 45 deg. to the horizontal and in the same vertical Mane as
the waves from the transmitter. As each
wave from the transmitter advances past
the aerial, it induces corresponding wavelets at each point of the aerial as it passes.
These little wavelets travel in both directions, up and down the aerial with, as we
have said, a phase velocity of about 1.4
times the velocity of the waves coming
from the transmitter. Considering for the
moment only the wavelets which travel
along the aerial towards the receiver, it
will be evident that if the aerial is set

at an angle

CONCENTRIC FEEDER
TO RECEIVER

soon become widespread.

Anti -Interference Properties
As is well known, a plain vertical dipole
aerial is equally sensitive to signals (and
interference !) from every direction in the
horizontal plane. The use of a single reflecting element behind the aerial is a useful device when the field strength from
the transmitter is low or when the receiving aerial is situated in a locality where
interference is serious, as it results in a
gain of about 3 db. over the single dipole.
But, so far as the elimination of interference is concerned, the use of a single element reflector is not of very great value
unless the source of the, interference is confined to a small angle more or less directly
behind the aerial The reason for this is
clearly seen in Fig. i (dotted -line curve),

ADVANC N WAVES
FROM TR NSMITTE

i

TRANSMISSION

LINE

TRANSFORM ER TO MATCH
AERIAL TO FEEDER

Fig.

2. -Equivalent

elec-

trical circuit of-the tiltedwire aerial. The diagram
also shows how the induced
wavelets travel along the
aerial " in step " with the
advancing waves and increase in amplitude by the
resulting phase addition.

NON-REFLECTING
TERMINATION

.,
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up at an angle of about 45 deg., these
wavelets will have a component velocity
in the horizontal direction which is equal
to the velocity of the waves from the transmitter. In other words, a wavelet initiated
at any given point travels forward in
phase with the wave from the transmitter
and, therefore, in phase also with the other
little wavelets as they are initiated at each
point along the aerial. The wavelets thus
augment each other by a process of phase
addition, provided, of course, that the vertical plane of the aerial corresponds with
the direction of travel of the waves from
the transmitter.
If the aerial is not in line with the transmitter, then the wavelets travelling down
the aerial will not keep in exact phase with
the transmitted waves, and the resulting
amplitude will thus be smaller when it
reaches the feeder end of the aerial. The
aerial thus has maximum sensitivity in
one direction only in the horizontal plane
provided that it is set up at the correct
angle.
It was mentioned above that the wavelets initiated at each point of the aerial
by the advancing waves from the transmitter travel in both directions along the

densers, and, although this is the correct
electrical equivalent, such an arrangement
would have obvious disadvantages in
practice.
Instead, the E.M.I. aerial conductor is
composed of a twisted pair of wires, alternate wires being cut at intervals,of r42in.,
a small gap being left at the point of each
cut. The capacity between the overlapping section of the wires provides the
requisite amount of capacity loading from
which the aerial derives its properties.

JUNCTION
BOX

The Feeder System
The characteristic impedance of the
aerial is of the order of 25o ohms, and, to
avoid the losses which would result if this
were connected direct to a 7o-ohm feeder,
a transforming device is required at the
junction. It is fairly well known that, in
order to match two dissimilar impedances,
they may be coupled by a quarter-wavelength line, but if the match is to be an
accurate one, it is necessary that the coupling line shall itself have precisely the
It
correct characteristic - impedance.
should, in fact, have an impedance equal
to the geometric mean of the two impedances which it is to connect.

TRANSFORMER
(FLAT AGAINST WALL

1jr)Tiiiiírlirliíl[1141¡írP

FEEDER TO
RECEIVER

.

TRANSFORMER

¡
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COMPRESSED

DIPOLES

TERMINATING
RESISTANCE
the top
photograph shows the connection and transmission -line transformer between the aerial
conductor and the feeder.

Part of the terminating dipoles

ii

r

ALEXANDRA PALACE

;

acts as. a virtual earth at the end of the
of the concentric feeder.
Practical tests with the new type of
aerial have shown it to possess almost ideal
characteristics for television reception, and
the results which one would expect from
a review of its theoretical workings are
amply borne out in practice. In one particular locality, about twenty miles from
Alexandra Palace, where motor car interference had rendered reception, if not impossible, at least very unpleasant at times,
and, where the addition of a reflector to
the aerial had only effected a partial cure,
the installation of a tilted -wire aerial has
eliminated the interference altogether.
While such a complete cure cannot be expected in every case, since a great deal
must depend on the exact location of the

outer conductor

I

CABLE

ALEXANDRA PALACE

Sketches showing two of the methods in which the new aerial may be installed.

aerial from their point of origin. Since
we are only interested in those which travel
towards the receiver, it is necessary to
arrange for the suppression of those which
travel backwards in order to avoid the
effects of their reflection which would
otherwise occur at the remote end of the
aerial. Absorption of the wavelets which
travel backwards is achieved by terminating the end of the aerial with a resistance
approximately equal in value to the
characteristic impedance of the aerial, i.e.,
about 250 ohms. The other end of this
resistance must, of course, be effectively
earthed, and this is arranged by connecting the resistance to the mid -point of an
ordinary half-wave dipole. Since a dipole
possessgs a very low impedance to space,
it forms the equivalent of an effective
earth, but, in order to reduce the general
clumsiness and inconvenience of a fulllength dipole at the end of the aerial, a
"compressed dipole is employed, this
consisting of a coiled winding of appropriate dimensions on a small spreader only
about 3ft. in length.
It has been said that the new aerial
might be made up of a series of small con -

As lines of only certain impedances are
readily available, a correct match might
be difficult to obtain, but the desired result
is obtained by artificially loading the last
An
quarter-wavelength of the feeder.
impedance, which actually consists of a
short-circuited length of feeder, is shunted
across the line about an eighth wavelength
from its end, and it is possible by correctly choosing the dimensions ..of the
arrangement to obtain an accurate match

Part -sectioned length of the aerial wire, showing the twisted and overlapping conductors with
one of the " breaks," which occur at i4fin. intervals.

between the aerial and the feeder. (Patent
No. 489,7o4. )
As may be seen from the accompanying
photograph, this "transformer," or impedance-matching device, is mounted on
a small wbod panel. This .panel also
carries a second :compressed dipole which

aerial, yet its excellent characteristics and
general adaptability should enable a very
considerable improvement to be made in
every case where interference is serious.
These factors, combined with its ease of
installation and inconspicuous appearance,.
seem likely to assure its widespread use.
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Radiolympiana
NO doubt the great majority of you

who have visited the Show will have
been grievously disappointed at not seeing

By FREE

GRID

exhibited a pram equipped with my baby
car radio in accordance with my promise
one very important fact that I had overof last week ; in fact, I am told that on
and that .was that closed-circuit
looked,
demonone evening of the Show a hostile
stration was staged by disappointed television demonstrations were going on in
readers in front of The Wireless World Olympia practically throughout the day.
stand, and that the Editor, who happened Apparently my tonsorial efforts were getto be present, only avoided being lynched ting through and playing havoc with the
by escaping in the uniform- of one of the picture at one or two neighbouring stands,
commissionaires. The whole trouble is the in spite of the fact that, as already menradio manufacturers. As I told you last tioned, a closed circuit was being used. I
week, they ` were trampling each other am always willing to be helpful, and
under foot in their eagerness to secure the volunteered to submit my razor to the
manufacturing rights from me. Unfortun- expert attentions of any firm of " supately, however, their idea of fair and pressor " manufacturers in the Show whom
equitable terms is not mine, and we were they cared to bring along. All I met with,
soon compelled to part brass -rags, with however, was vulgar abuse and a comthe result that not only have I been refused plaint to the exhibition authorities, with
permission to exhibit my Radiopram, but the result that I and my son Henry,
the relations existing between the manu- who was with me, were summarily thrown
facturers and myself are if possible a little out into the street, and had we not hapmore strained than they were prior to this pened to have had season tickets we
should have had to have paid to get in
unfortunate incident.
There was, I am sorry to say, yet again. As we had been ejected once
another regrettable incident which led to before we were viewed with the codfish
a clash between_ myself and the authorities. It so happens that I am learning to
" Codfish eye
of suspicion."
use one of the new electric razors, and,
as the makers of these devices frankly
admit, it does take a little time before the
schoolgirl complexion stage is reached. At
present I am still in the. phase where it is
necessary to shave twice a day in order to
make myself presentable, and in the first
few days of the exhibition I was in rather
a dilemma, as in the afternoons my face
began to look as if it needed weeding
rather badly, and as I had several im- eye of suspicion by the Admirals -of-theportant people to meet every evening Fleet on duty at the door and were only
something simply had to be done about it. readmitted after a somewhat acrimonious
In the end I got in touch with the Editor
and after being compelled to
and secured his permission to have a tea- altercation
to
the indignity of signing our
submit
time shave in the little office at the back
leaving our fingerprints.
and
tickets
of The Wireless World stand. One would
the
Show itself, I must grudgAs
for
incident
untoward
no
that
have thought
the manufacturers have
that
ingly
admit
could possibly have arisen from such a
done us much better this year. I have, in
past years, always regretted the presence
of the side-shows on the ground that they
were non -technical, and I was relieved to
see that they were not present last year.
This year they have come back with a
vengeance, but with the difference that
they are of considerable technical interest.
There is not much that I can say about
the sets on view, for they are dealt with
in other and less widely read parts of the
journal, to which I would direct your attention. I did notice, however, that a
great number of the receivers incorporated
inventions and idea s of my own which I
" Vulgar abuse "
have put forward from time to time in this
I was journal-and this, mark you, without so
simple circumstance as that.
screened from public view, and visitors much as a thankyou, let alone a more
were warned off by the simple expedient tangible acknowledgment in the form of a
royalty. Still, such is the fate of all inof hanging a " Danger-High Voltage "
notice on the door. There was, however, ventors and pioneers, and I well remem-

ber in my younger days going to the;
theatre with a girl who, throughout the
performance, kept her eyes glued to her
opera glasses. I felt compelled to remind
her of the great debt she owed to Galileo,
only to 'receive the somewhat fatuous
answer that she " didn't remember him,"
" The dawn. of
intelligence."

'

.

"

and " what was the name of the film in
which he had appeared? "
I should like to pay a tribute to the
great improvement made in the matter of
having people on the stands capable of
giving intelligent answers to a technical
question. There is, of course, still a long
way to go in this direction, but as I gazed
at some of the immaculately clad young
men on the stands I was irresistibly reminded of the famous picture, by Rembrandt or Beethoven
forget whichentitled " The Dawn :of Intelligence." It
is said that the darkest hour usually precedes the dawn, and judging by some of
last year's efforts I certainly think that
this old saying has once more proved true.
An angry reader has sent me a long tele.

-I

gram-and from Aberdeen, too-rebuking

me for flippancy because in my notes last
week I said that the side-show in which a
demonstration is given of the quality
churned out by a modern set and that
given by one of a few years back might
have been made more interesting if we had
also had demonstrated to us the quality of
the set of ten years hence. My correspondent suggests that such a demonstration would be a scientific impossibility.
I need scarcely say that it would not be
impossible at all. In the first place, I
would point out that since a wireless
receiver is-or should be merely a reproducer it would be perfectly easy to demonstrate the,: perfect reproduction which will
presumably be given by a wireless receiver
of a century hence. Such a demonstration could be given by putting the actual

orchestra into the demonstration theatre;
obviously, reproduction would then be
roo per cent. perfect. Now it would be
a simple matter to detract from the perfection of this quality, even without calling in the aid of wireless principles, by
means of a series of sound -absorbing and
sound -reflecting screens.
The only thing lacking. now seems to be
a means of ascertaining exactly how far
short of perfection the set of ten years
hence will fall. But the insurance companies' actuaries, knowing the rate of
progress since broadcasting began, could
surely tell us that?
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"Effective Height"
IT

WHAT
SHE

MEANS

effective height " is
term
about as applicable to modern
radio as the extinct coherer detector. In the early days when
T"
nothing but inverted " L " or
aerials were employed, and the polarisation of the transmitted and received waves
was substantially vertical, the term was
applicable in an empirical sense and
served as a basis for comparison between
the effectiveness of an aerial under prac'

`

`

INCIDENT VERTICAL FIELD

`

AS

APPLIED

TO

By F. R. W. STRAFFORD
(Research Dept., Belling and Lee, Ltd.)

THE author

suggests that the
expression " effective height,"
as applied to receiving aerials, tends
It is a
to become meaningless.
quality depending not purely upon the
aerial itself, but also upon the input
impedance of the
associated receiver.

RECEIVING AERIALS
fully to this simple aerial arrangement
which is commonly applied on short and
ultra -short wavelengths.
In the case of the dipole the earth is
not used as one connecting terminal and
may be considered as non-existent. In
the conventional " Marconi " aerial,
whether inverted " L " or " T," the earth
plays an important part in providing the
other input connection.
Consider a vertical wire of height h as
depicted in Fig. 2 (a), and further let us
assume that we wish to calculate the open
circuit voltage e across the terminals A
and B. From a high -frequency viewpoint A. and B are not open -circuited,
because the capacity of the aerial to earth
acts across them and offers a finite impedance which decreases as the wavelength
to be received diminishes.

circuit of zero impedance. It is not the
aerial > EMF which
operates our radio
receivers but the PD
produced across its
Aerial as a Generator
input impedance by
currents caused to
Now the equivalent circuit of Fig. 2 (a),
flow round a circuit
by the action of an as shown in Fig. 2 (b), is clearly that of a
applied EMF. The generator whose EMF is Eh, which is
term EMF and PD driving current through two capacities Cs
are often loosely and C2 in series.
This equivalent circuit is only correct if
used, and the reader
should remember one neglects both the inductance and the
that EMF may only resistance of the aerial wire. It may be
Fig. 1.-A simple dipole (diagram (a) ). At (b) is shown the same
be measured directly shown theoretically that this is permissible
arrangement with the addition of an impedance load.
by an instrument if the length of wire is not greater than
by current (e.g., an one -tenth of the wavelength to be reis
not
actuated
under
which
aerial
tical conditions and the same
ceived. Hence, from 200-2,000 metres, a
theoretically ideal conditions. Further- electrometer).
iman
wire of 20 metres height may be repreconnect
r
we
as
in
Fig.
(b),
impedIf,
input
more, in the early days, the
ance of receivers was much higher than pedance Z (which might be the input of sented fairly accurately by the equivalent
also be
that used to -day, and this also contributed a broadcast receiver) in the manner shown, circuit of Fig. 2 (b). It may
very nearly
to the usefulness of the term in a manner the PD across its terminals can never be shown theoretically that CI is
as great as the EMF induced in the aerial. equal to C2, so that the voltage e across
to be hereinafter described in more
The PD is produced
detail.
as a result of the
EMF giving rise to
EMF
Calculating Induced
currents around an
INCIDENT FIELD STRENGTH
OF E VOLTS PER METRE
If a vertical wire is suspended high infinite number of
indias
Fig.
i
(a)
)
capacities
(see
surface
above the earth's
and is acted upon by a vertically polar- cated by the dotted
line which represents
ised electromagnetic wave of field strength
E volts per metre an EMF is induced in a few representative
paths. Hence the
it whose magnitude is given by the simple
process of multiplying the field strength amount of current
by the height h of the aerial in metres. By which flows and
height is meant the actual length of the thereby creates a PD
across Z is a function
wire and not the actual height above the
earth's surface another important point of the geometry of
the wire. Figs. z (a)
in connection with the term. Hence the
and i (b) are typical
EMF is given by the simple equation
It must be remembered, how- of what is known as
e -Eh.
ever, that this simple formula is only ap- the dipole aerial. If
Fig. 2.-Diagram (a) represents a simple " Marconi " aerial, while at
(b) is shown the equivalent circuit.
plicable when the length of the aerial is the length of the wire
quite small compared with one quarter of on each side of the
the wavelength of the electromagnetic impedance Z is any integral multiple of a A and B must be half the generated EMF
quarter of the working wavelength, the since it is equally divided between the two
field to which the aerial is responding.
use
this
aerial is referred to as a tuned dipole. It capacities. Hence e is equal to Eh divided
cannot
that
one
It is obvious
voltage so created without some loss oc- will later be considered whether the term bye.
We now approach closely to a correct
curring, since the aerial is not a closed " effective height " can be applied useOF

E VOLTS PER METRE
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"Effective Height
appreciation of

"-

" effective

the term
The aerial generates an EMF
equal to Eh, but we can only use half of
this under the ideal open, circuit conditions. Hence the PD we obtain is the
same as the EMF generated in an aerial
of half the height. Hence we say that the
effective height of the aerial is half its
physical height.
Thus we may define " effective height
as that height he which will provide an
EMF equal in magnitude to the PD we

height."

HORIJONTAL ROOF

see that the effective height of an aerial
is a quantity which is not purely characteristic of the aerial itself but depends
upon the input impedance of the receiver
to which it is connected.
A further influencing factor is that provided by any departure from uniform distribution and vertical polarisation of the
The
actuating electromagnetic field.

proximity of other conducting objects,
such as buildings .and trees, will modify
the distribution of the field along the vertical portion of the aerial.
Hence the generated EMF will not be
given by Eh excepting under ideal theoretical

conditions-

that is a flat, perconducting
fectly
earth, and an entire
absence of nearby
vertically disposed
conductors.
The effect of this
modified field distribution is to provide
a further reduction
in the PD across the
receiver input impedance and can
only be referred to in
to
Subject
Fig 3.-A "Marconi " aerial with a horizontal roof. the
of the present
terms
equivarestrictions mentioned in the, text, diagram (b) represents
definition of the exlent circuit when the roof is infinitely large.
pression " effective
thereof.
reduction
a
as
height,"
Obvih.
height
obtain from an aerial of
Summarising : the derived expression
ously he must always be less than h.
effective height " is only applicable
Now let us increase the capacity of CI
the aerial has dimension small comwhere
by adding a horizontal roof to the aerial
with one quarter of the working
pared
could
roof
as shown in Fig. 3 (a) If this
and it further depends
wavelength,
be increased indefinitely Cr would become
upon
equiso large compared with C2 that the
of roof capacity of the
valent circuit could be redrawn as in Fig. (r) The amount
aerial.
3 (b) and in this case e= Eh and the effec(2) The input impedance of the receiver.
tive he, becomes equal to the physical
configuration of the electromagheight h of the aerial. In practice, how- (3) The netic field.
without
increased
be
cannot
ever, the roof
It is impossible to derive the separate
restriction since it must be remembered
of (i), (2) and (3) without
contribution
dimensions
aerial
total
that as soon as the
so that if one is given the
experiments,
approach one quarter of the working effective height of an aerial associated
consideracapacity
wavelength the simple
with a receiver it is impossible to say to
tion no longer applies and classical transapplied.
mission line theories must be
The adding of a roof to a vertical aerial
o
always increases the effective height but
to
equal
a
height
it
to
increase
never
can
the physical length of the vertical portion
Eh
of the aerial.

Note, here that the term ` height " only
applies to the length of the wire and is not
relative to the position of the earth with
respect to the wire- -another stumbling
block in the lay interpretation of the term
" effective height."
The same influencing factors apply with
the exception of (i) since there is no horizontal roof. If the dipole is tuned so that

the total length of wire is equal to

.

Practical Working Conditions
The foregoing has been discussed purely
in terms of what is regarded as the open
circuit condition, that is with no impedance between the terminals A and B other
"

than that offered by the aerial capacity
itself.

When a broadcast receiver is connected
between the terminals A and B it is clear
that the PD. across these points must be
reduced to a lower value than 2h and the
equivalent circuit now becomes that shown
in Fig. 4. Hence the effective height is by
Thus we
definition similarly reduced.

Fig. 4.-Equivalent circuit of a "Marconi "
aerial with an input impedance connected
between the lead-in wire and earth.

what extent the figure is dependent upon
the various parameters described.
In the case of the dipole of Fig. a, it
can be shown that the same reasoning
applies, and that the effective height is
given

as

conditions.

h under

the open-circuit

where

is the working wavelength, it can be
shown that the effective open -circuit height
is given by the expression he =?.

When

;7-

the dipole is matched to its resistive load
(theoretically 72 ohms : practically, something like go ohms), the effective height
becomes he =

A

2x

Proof of these formule involves the
analysis of hyperbolic function and is
somewhat beyond the scope of this article.
It can be readily appreciated, however,
that the term " effective height " is applicable in a purely classical sense to the
tuned dipole and is useless for practical
design purposes.
Finally, there is the frame or loop aerial.
The open -circuit voltage in this case depends upon various dimensional factors of
the loop and also the wavelength to be
employed. Providing the dimensions of
the loop are small compared with one
quarter of the working wavelength and the
number of turns are small the foinuula for
the open circuit voltage e is given as
follows :

-

e

.

:-

2

-2r,

Ehbn
A

When h = height of loop.
b = width of loop.
n = number of turns.
If we equate this in terms of our expression e

for
=--2

the open circuit volt-

age from a vertical aerial and solve for the
effective height he of a loop in terms of
27rhbr

an open aerial we find that he =
which is equal to the physical height multi-.

and has nothing whatever
to do with the height of the loop -'above
ground, and is only proportional, with
other factors, to the height of the loop.
Here again the same factors (2) and (3)
as for the vertical aerial influence the ultimate value of he.
Apart, therefore, from the particular
case of the simple vertical aerial working
into a fairly high impedance, the term
" effective height" appears to be completely devoid of practical usefulness. This
is made all the more obvious when one
considers the modern receiver with its comparatively low input impedance and the
increasing tendency towards screening of
aerials, resulting in non -uniform field distribution. The author therefore proposes
that the term should be relegated to the
limbo of forgotten things, as something
that has outworn its usefulness. He ventures to predict that it will not be used
in two or three years' time
plied by

-
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Sideshows at Olympia
THE NON-COMMERCIAL EXHIBITS
annual Radio Exhibition has
always been noteworthy for the fact
that there are several interesting
THE
things to see apart from the sets
and the components on the stands of the
manufacturers, but there has never before
been such a variety of these sideshows as
this year. The B.B.C. is, as usual, the
principal showman, and the theatre, with
its opportunity of seeing broadcasting stars
in the flesh, is the principal B.B.C. show
for the ordinary listener. Apart from this,
however, the B.B.C. is making a special
effort this year to claim the attention of
those visitors to the show who like to see
something of the technical side of broadcasting.
The main .technical exhibit of the B.B.C.
is in the small National Hall, and the visitor
is able to inspect many objects of interest,
including the mobile film and sound recording units and the " fire escape "
portable television aerial used for. relaying
certain television O.B.s to the Alexandra
Palace. Another exhibit of considerable
technical interest on this stand is the van
containing the apparatus for measuring field
strength in different localities. This enables
B.B.C. engineers to check up on any transmitter in an area where signal strength is
reported to be in any way abnormal.
Televiewers will be particularly interested
in the repeater station, which is used in
conjunction with ordinary G.P.O. telephone
circuits for conveying O.B. signals to the

present used by the
B.B.C. is also shown.
The model wireless
factory in the main
annexe of the main hall
is by a long way the
largest single sideshow
of the Exhibition. In
it are to be seen working machines to be
found in receiver and
component
factories.
Most of the leading
manufacturers
ar e
represented, and the.
visitor : can see the
One of the camouflaged
mobile stations shown
by the Royal Corps of
Signals.

whole process of set making from the manufacture of the wire to the wiring up of the
complete receiver. All the intermediate
processes, such as coil making and testing
and the manufacture of valves, batteries,
and transformers, are also exhibited, while
in the centre of the factory is a large
revolving drum carrying receiver chassis
in various stages of manufacture.
Of even greater interest than the manufacture of receivers and components are the
methods taken to test them, and among
other things the visi-

tor is enabled to see

how condensers are
individually tested
and then how, after

becoming part of a

receiver, they are
ganged and aligned.
The wobbulator used
for testing the response curve of tele v is i o n receivers
attracts considerable
attention. It consists
of an oscillator, the
frequency of which
is varied between
4r and 49 Mc/s
about 30o times per
second. It enables
both the _gain and
the frequency response of the television receiver to be
quickly ascertained.
The G.P.O. has

In the Model Factory ; the process of lapping 4o-SWG copper wire and
3x/48 SWG Litz with a double silk covering was demonstrated by the
Scott Insulated Wire Company.

nearest point at which specially laid television cables are available. There is also
a " sound " O.B. transmitter covering a
wave range of 40-120 metres, which is used
in cases where a cable is impracticable.
Another piece of apparatus of this type is the
microwave transmitter, which is carried
strapped to the back of the commentator,
and is used to enable him to wander freely
about among crowds. A collection of various types of microphones which are at

considerably

widened the scope of
its exhibit this year,
and on its stand in the National Hall a good
deal of interesting apparatus is to be seen,
apart from instruments used for tracking
interference, which, as in previous years, are
strongly in evidence. One of the most interesting exhibits is a microwave transmitter
and receiver in actual operation on a wavelength of 20 centimetres. The visitor is able
to rotate the whole transmitter, including the
aerial system, and observe -the very marked
directional effect às transmitted by the
`

signal strength given out by the neighbouring receiver. Coming up the wavelength
scale from 20 centimetres to 4.4- metres, there
is exhibited a transmitter -receiver designed
for this latter wavelength and used by the
G.P.O. for linking up outlying islands off
the Scottish coast. Another exhibit of
interest is a model coast station as used for
working with ships at sea.
The three fighting services are all represented. The Navy exhibit consists of the
wireless cabin of a destroyer. On the stand
of the Royal Corps of Signals, representing
the Army, are a number of cleverly
camouflaged mobile wireless stations. These.
range from a three -ton lorry carrying the
complete gear necessary to provide longrange communication between headquarters
of Army formations, to an assembly designed
to be carried as a pack by one man, the
purpose of this latter being to provide communication by wireless telephony between.
the units of an infantry battalion. On the
R.A.F. stand, as would be expected, emphasis is laid on, various methods of DF and
homing for aircraft. Several types of aircraft radio installations are shown, demonstrating the principles of remote control of
tuning as used in R.A.F. machines.
Visitors from overseas should not omit to
pay a visit to the export stand, on which
are exhibited many sets and components,
designed and manufactured specially for
use in tropical climates. Complete receivers
are exhibited by H.M.V., Marconiphone,
Alba, G.E.C., Cossor, and Ekco, while components are shown by Plessey, T.C.C.,
Reproducers and Amplifiers, Ltd., Garrard,
Belling and Lee, Bulgin, Erie, Westinghouse and Carr Fastener. Many of the sets
exhibited in this section are fitted with
specially designed tuning systems for receiving Daventry at the various Empire
stations. All these sets are built to British
Standards Specification No. 415, and will
pass any local electrical regulations.
No visitor, be he televiewer or not, should
omit to pay a visit to Television Avenue in
the gallery. It can be said without hesitation that this is by far the best method of
demonstrating television that has yet made
its appearance in any exhibition.
.
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The Wireless World PRE-SET QUALITY RECEIVER
A full description, together with circuit

diagrams, photographs, constructional details and notes
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Constant Sharpness of Tuning
STEPS TOWARDS THE IDEAL ALL -WAVE RECEIVER
kc/s per degree, we shall need 63.5 bands
ITis well known that tuning on short
AT short wavelengths the true selecto cover 0.55-61 Mc / s I This is clearly
waves is much sharper than on
tivity of an all-wave set is actually
impracticable with present-day tuning
medium, and on medium than on
inferior to that at medium and long
long. This simple fact, observable by
systems.
wavelengths, in spite of the fact that
Without a radical departure from
..
anyone possessing an all -wave set, has
tuning deems to be vastly more critical.
normal methods the best that can be done
been responsible for many misconceptions.
This apparent anomaly is explained M
is to adopt a compromise, to decrease the
It is, for instance,' often believed that the
the present article, and the possibilities
frequency ratio on the higher frequency
tuning is sharper at the higher frequencies
of radically improved tuning systems
bands and so reduce the sharpness of
than at the low because the selectivity is
are discussed.
tuning as compared with the figures iii
greater. Actually, however, the selectivity
This inevitably means an inTable I.
,,e :,,is not greater ; surprising as it may seem,
it.is often much lower. Generally, selec- kc/s per degree for the sharpness. factor! crease in the number of bands.
One example of this course is given iii
fiity is at its highest on long waves where The sharpness of tuning is about times
as great as on the medium waveband and Table II. This is taken from an actual
the tuning seems the flattest
receiver which had a small capacity tuning
This common misconception is brought 40 times as great as on long waves.
As an example of what one might ex - condenser for ranges 6, 7 and 8, and a
about by the fact that the sharpness of
normal capacity
tuning as it appears
TABLE I
one for the other
tó the operator debands. The minor
pends not only on
variations in freSharpness
Wavelength
Frequency
the selectivity but
kc/s per
Frequency
Range
Band
Frequency Range
quency ratio are
on the tuning range.
degree
metres
ke;s.
Band
Ratio
1Vle/s.
caused by the
An increase in selecdifferent values of
tivity is always
the stray capacities
accompanied by an
1.44
260
2,000-732
1
2.73
0.15-0.41
5.27
on the different
550-200
950
2 '
2.73
0.55-1.5
increase i n t h e
13.9
2,510
206-75.7
..
3
. 2.73
1.45-3.96
bands: In spite of
sharpness of tuning,
33.6
6,050
85.6-31.5
4
2.73
3.5-9.55
the increase in the
but that it is` not
86.5
15,600
5
2.73
9.0-24.6
33.3-12.2
number of bands -hi
the only factor is
221
39,800
23-62.8
13-4.78
6
2.73
eight the sharpness
readily demon -,
figure is still high.
strabl e with a
So far as actual tuning is concerned it
modern all-wave superheterodyne. With pect, Table I shows the figures for an all such sets selectivity is substantially con- wave set covering 5-2,000 metres in six is possible to keep it reasonable by the use
stant everywhere, and yet the sharpness of. bands, assuming a constant frequency of a suitable reduction ratio drive. It is
tuning increases rapidly on the lower ratio of 2.73-1 for every band. On the customary to use about 6 : r for the ratio
wavelength ranges.
ultra -short " waveband the sharpness of on the medium waveband, and referring
The factor responsible for the apparent tuning reaches 221 kc / s per. degree With to Table I, this makes the sharpness about.
sharpness of tuning is the change of fre- the usual 9 kc / s station spacing, there is o.88 kc/ s per degree movement of the control knob. On range 5, the reduction ratio
quency for a given >'movement of the room for 24 stations in every degree
tuning control, or the number of kilocycles
Of course, in practice the same fre- needed for the same, sharpness would be
covered in i deg. rotation of the control. quency ratio is not maintained on all 86.5 / 0..88 98.5 : i. This is well within the
An ordinary set covers about 55o kc/s bands, but in the average case it does not bounds of possibility, and it is common
to 1,50o kc/s on the medium waveband.
Change very much. In an all -wave set it practice to employ a ratio of this order.
While it simplifies the tuning, it does,
This is a frequency ratio of 2.73.1 and is rarely less than 2 i on any band. It is
a band of 95o kc/s. With the usual i8o largely because of this that few <sets tune nothing to improve the dial itself. The
scale length is still
deg, rotation of the
inadequate to make
TABLE II
condenser this reit possible to read
presents 5.27 kc/s
the dial sufficiently
Frequency
Wavelength
Sharpness
per degree. This is
kc/s per
Band
Range
Frequency
Frequency Range
accurately to record
for a straight-line degree
kc/s.
metres
Band
Rati
Pals.
settings for particuf r e quency conlar stations. Various
denger; with a conmethods of overdenser having a.
179
0.995
2;160-945
1
2.29
0.139-0.318
coming this have
4.8
865
2
2.73
0.5-1.365
600-220
different law the
12.8
2,310
238-84
2.83
1.26-3.57
3
been tried,
and
frequency change is
4,800
109-39.8
26.6
2.75
2.75-7.55
4
among
the
most
greater over part of
12,600
70
47.6-15.9
6.3-18.9
5
3.0
promising are systhe scale and less
51
9,200
16.1-10.1
18.6-27.8
6
1:49
tems of optical mag75.5
13,600
12.6-8:05
2.38-37.4
7
1.57
over another part.
120
21,600
8.2-5.15
8
1.59
36.6-58.2
nification of the
On long waves,
scale, but these
the coverag e is
are still uncommon.
usually about 15o
The use of band -spread is usually no
kc / s to 410 kc / s, giving the same fre- above some 42 Mc /s and the majority do
The auxiliary
not go above 24 Mc s. There are other solution of the problem.
quency ratio; but a band of only 26'o kc/s.
"
,As a result, the sharpness of tuning" is difficulties, but the tuning problem is one tuning control makes tuning quite easy,
and its scale can easily be read. The calionly 1.44 kc / s per degree. On short waves of the greatest.
The ideal is obviously constant sharp- bration, however, depends entirely upon
the frequency ratio remains about the
same, and a typical band might be 6 Mc/ s ness, which means a constant frequency the accuracy with which the main control'.
'to 16.4-Mc/s (5o-18.3 metres). The band band on all ranges. If we make this the can be set, and this is no better than with
same as on the medium waveband, 5.27 the ordinary arrangement.
is now.io.4 Mc/ s=1o,40o kc/ s, giving 58

ii

-

!

'

!

!

:

.

.

'

'

.

.

Wireless

216

AUGUST 3rst, 1939

World

Constant Sharpness of

Tuning-

Five -Metre DX

A modification of this idea, however,
has distinct possibilities. This is to abandon continuous- control by the main dial

INDOOR

TRANSMITTING WITH
AERIAL

IT

seems advisable to clarify a statement
made in these notes recently regarding the weather conditions encountered
on Snowdon. ' by GW6AA. As reported
it implies that the unprecedented bad
weather coincided with the week=end
July. zgth-3oth, whereas it was the July 9th
Field Day that was rendered so unpleasant
by the weather.
Despite the fact that many of the regularly.heard five -metre stations appear to be
quiescent, due no doubt to holidays,
activity has been moderately high for the
week August rich to.r8th. G2MV has been
heard on several occasions reporting reception of French stations, though it is not
known if any two-way contacts have actually been effected.
On Monday, August 14th, strong signals
were being received in London and the
southern counties from G6CW, and between
9 and to p.m. GMT this station was heard
working GzZV located near Littlehampton.
G5RD at Abbots Langley also effected contact with G6CW, whose telephony was peaking to R9 at times,- though very deep fading
was observed.
The writer's station is about 14 miles
N.W. of London, and in almost direct line
between G6CW and G2ZV, yet, while the
former was of exceptional strength, the
latter's CW signals were barely audible.
.

.

;

s
One of the most ingenious methods of overcoming the difficulty of critical tuning on
short waves was that introduced in the
Mùrphy A36 receiver. The waveband required is selected by means of the upper

50,000 St
0.5 add

left-hand knob (controlling RF stage and
Ist frequency changer), final 'tuning is then
effected by varying the Ist intermediate frequency of a double superheterodyne, circuit.

and to provide it with a system of
mechanical stops which lock it in any one
of

half a dozen definite positions.

tuning is then carried out on the band spread dial. In effect, one then has double
waveband switching with a single tuning
control giving very small coverage. One
might, for instance, have four SW ranges
on the usual inductance switch control,
and six on the stepped condenser control,
giving a total of twenty-four effective
bands.
This scheme is not yet common, but it
is used by at least one firm, who moreover, also, obtain constant sharpness of
tuning. This is done by using an ordinary
medium-wave superheterodyne and preceding it by a SW converter. The converter controls are the usual inductance
switching and a variable condenser movable only in definite steps as already
described. All tuning is carried out on the
medium wave set. This is a clever idea
and works well.
`

m 0.001
add

All

'4

D

0.51010

with only slight fading.
When the writer remarked on the great
difference in signal strength between his
(GzOD's) and G2ZV's signals, the information was imparted that the former's station
is located at High Salvington on the South
Downs just behind Worthing, whereas G2ZV
is at sea level. The near presence of the
Downs appears to have a greater absorbing
effect on the transmitted signals than on the
received, as GzZV reports quite good reception of stations situated to the north of him.
GzMC.

CORNER

PROBLEM

No.

35.-"A Continuous Buzz"

An extract from Henry Farrad's correspondence, published to give readers an
;opportunity of testing their own powers of
deduction
67, Muddlecombe Buildings,
Nether Backwash.
Dear Mr. Farrad,
I have a 3 -valve set-HF, detector and
output pentode. When the HT battery is
new it is not too bad, but when it is near
the end of its life-as now-the volume is
poor. So as I had an old intervalve transformer doing nothing I. connected it in
place of where the grid leak used to be,
as in the diagram
herewith, with the
idea of getting more
amplification. But
whenever I turn the
volume up there is
a continuous buzz
that gets very loud
if I turn it far. It
doesn't- make much
T
difference whether
a station is tuned in
®
or not.
Can you advise
me how I can avoid
OUT
this buzz and yet
PUT
get good volume?
Yours truly,
Ernest Tryèr.

What was wrong?
Henry Farrad's solu-

'

Armstrong Chassis

CW at fair strength on Wednesday evening

I

The Nottingham station was apparently receiving G2ZV very well indeed.
On Wednesday evening, at 9.3o GMT, a
" test " call brought forth a reply from
GzZV, whose signals at times peaked to
R5, but deep fading precluded receiving
more than 5o per cent. of the replies.
The strange part about this affair is that
G5RD, who is rz miles north of the writer's
station, invariably receives G2ZV at far
,

-

In the Show Report section of our last week's
issue the price of the Armstrong Model SSio
was incorrectly given as to gns. The price is
actually 12 gns. for the all-wave model; the
equivalent 2 -band broadcast set costs r r gns.

better strength.

Good conditions prevailed on Thursday
evening, August 17th, when surprisingly
strong telephony signals were received from
GzOD. It transpired that this station is still
using a temporary indoor aerial, yet the telephony was received by G6CW in Nottingham at R5. The distance would be about
15o miles.
GzOD reported having heard F8AA on

.r

tion is on page 225.

ATMITE
THE Strowger Journal for May, 1939, a publication of the Automatic Telephone and
Electric Co., Ltd., of Strowger Works, Liverpool, 7, contains details of a new material witl
interesting properties. Atmite is a silicon-

carbide compound which -has a resistance very
nearly inversely proportional to the third power
of the applied voltage. It is mechanically
tough and is capable of withstanding a crushing strain of 26 tons per sq.`in.
In the form of a disc of 1 in. diameter with
a thickness of o.125 in., it has a resistance of
over roo,000 ohms at roo volts, falling to only
6óo ohms at 400 volts. The permissible continuous dissipation is z watts.
The material has valuable applications for
spark quenching, for lightning arrestors, for
the suppression of induced EMFs in telephone
work, and for the protection of copper-oxide
rectifiers.
-
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BROADCASTING IN THE 40 -METRE,. BAND

TE! FVISION DEVELOPMENT

Comments from Both Sides of- the Atlantic

Improvements at A.P.: Extension to the Provinces

SOME interesting points were
raised during the Dealers'
Television Convention which
was held last Thursday, August.
24th, at Olympia.
The first speaker was Dr. E.
V. Appleton, who was recently
appointed to serve on the Television Advisory Committee. He
said that he was unable to disclose the recommendations of
the Committee to the P.M.G.,
but he enumerated the points
considered. Regarding the London area, he said that the service was stable for some years
to come, and that he was frankly
disappointed in the response of
Londoners to the service.
Sir Stephen Tallents, B.B.C.
Director of Public Relations,
who was the second speaker,
referred brifíy to the work of
the B.B.C. television staff and
Development
the Television
Sub -committee of the R.M.A.
Sir Noel Ashbridge, B.B.C.
Director of Engineering; in his
address, dwelt at some length on
the improvements during the
year at Alexandra) Palace.
These include the new studio,
a central control room, improved lighting and considerin the Emiable development.
.Marconi-E.M.I.
tron, due to
research. He referred to the
addition of a second O.B.
unit ; the Highgate receiving
post and the portable "fire aerial._ It was now
escape
possible, he said, to use the
ordinary telephone lines up to
distances of four miles for the
purpose of linking with the balanced cable. Repeater stations
are required at approximately
every mile of the P.O. line.

to double the effective range. He
pointed out that even then it
would be serving a sparsely

populated area.
Mr,' C. O. Stanley, chairman
of the R.M.A. Television Development Sub -committee, spoke
forcefully on the present position
of television. He said that the
need of extending the service to
the provinces was vital in order
to convince the public that the
service had progressed beyond
the experimental stage. " While
Members of Parliament still refer to ' experimental television
we cannot," he said, convince
the public that the preliminary
stage is passed."
He caused a sensation when he
stated that he did not think the
lack of finance was the primary
cause of the hold-up in extending television to the provinces.
" I blame the G.P.O. entirely,"
said Mr. Stanley, ," for the lack
of television development."
-` `

FROM tomorrow, September
Ist, the 4o-metre band will
no longer be the property of
amateurs. It was decided at a
Cairo Telecommunications Conference, held in February, 1938,
to permit a number of broadcasting stations to transmit on
frequencies between 7.2 and 7.3
Mc is from Sept., 1939. Although
a number of Governments have
registered at Berne frequencies
for future use, it is not yet
known whether broadcasting
stations will commence transmissions within this band immediately.
For some time Paris Mondial
has been transmitting on 7.28"
Mc / s, despite protests from the
A.R.R.L. and the R.S.G.B., and
a Portuguese station has also
begun transmission within this
band. It is reported that the
B.B.C. will eventually use two
frequencies between 7.2 and 7.3
Me/s.

`` Who listens to these shortwave broadcasts ? " The writer
continues We go so far as to
say that., the audiences who
listen regularly to most of the
semi-propaganda stations are
microscopically small."
Amateurs on both sides of the
Atlantic are fearful as to the
consequences of this encroachment upon what has so far'
been their preserve.
In the
July issue of QST was included
a voting card on the question of
asking the North American
governments to permit telephony operation between 7.2
and 7.3 Mc / s. " The fear has
been expressed," says QST,
" that the usual 40 -metre CW
Signal won't be able to compete
effectively with strong carriers of
foreign broadcasters .
It is
argued that 'phone transmission would be better able to
compete with carrier interference from foreign broadcasters
. And there can be no doubt
that 'phones, given the chance,
would make thoroughgoing
occupancy and prevent the
building up,, of any American
audiences for these foreign
'

.

-

a super-abundance of frequencies

for the comparatively small
listening public they serve.
It therefore remains to be seen
what will happen during the
next few months.
-

Range of A.P.

range as a stop -gap measure
until such time as the first provincial station was built. In
reply Sir Noel said that the
vision transmitter's power of
17 kW. would need to be increased some four times in order

In- the August issue of ;Tile,
T. & R. Bulletin the question
of short-wave broadcasting is
raised and the query asked

stations."
The point - stressed by the
R.S.G.B. is that the short-wave
broadcast interests already have

.

Sir Noel was emphatic in his
denial that the problem of linking London with a provincial
station was a difficulty which is
likely to hold up the extension
of television to the provinces.
Regarding the effective range of
the transmitter, which was still
considered to be' 3o-35 miles, he
said that this could be considerably increased if " we could
somehow contrive that all motor
cars could be suppressed." The
question was asked regarding the
possibility of increasing the present power of the transmitter
with a view to extending the

-

-

RADIOLYMPIA'S CINEMA
An Interesting Demonstration

INTERESTING DATA on the propagation of ultra -short waves is
being gathered by Mr. F. T. Bennett, of Guernsey, who regularly
receives the B.B.C. television transmissions from Alexandra Palace.
This reproduction is of an untouched photograph of the B.B.C. tuning
signal as received by him. He uses a Marconiphone 701 television
receiver which is preceded by two separate amplifier units in cascade.
The output from the second amplifier is- split and fed to the television
receiver and a separate three-valve amplifier for sound only.

C-R TUBES IN TELEVISORS
TELEVISION receiver manu- a sheet of heat -treated safety
facturers have been glass fitted in front of the tube.
For tubes over i6in, in
recommended by the Radio
Manufacturers' Association to diameter the minimum thickness
of the glass is ein. for tubes
fit protective glass over the
cathode-ray tubes in televisors. with a diameter over gin. and up
Until such time as the construc- to and including i6in., *in.
tion of C-R tubes eliminates the thick ; and for tubes up to and
necessity for a protective screen including gin. in diameter ,bin.
all television receivers must have thick.
;

.

SOME delay was caused in
the opening of the special
cinema at Radiolympia due to
technical points raised by the
L.C.C. licensing department.
The first show was eventually
given on Friday evening, two
days after the opening of the
exhibition.
A feature of the performance,
which lasts about an hour- and
for which a charge of 3d. is
made, is the demonstration of
gramophone recordings of comparative quality in receivers of
to -day and yesteryear. Contrary to expectations, the audience sit looking at a blank screen
during this demonstration which
is punctuated by the compére's
remarks. The recordings, which

`
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are played on the turntables in
the projection box are heard
through the ordinary talkie
speakers at the back of the
screen.
There is a very marked difference in the quality of reproduction from the old and the
modern sets demonstrated in
the recordings. After a passage
of music has been heard as reproduced by each of the two
sets, the compere clearly explains what is the difference,

i.e., the attenuation of, upper
musical frequencies, etc.
Of Doubtful Antiquity
The old " set is referred to
as " a receiver of.a year or so
ago." From its output it would
appear to be " a receiver of ten
years or so ago." The causes
of electrical interference are
demonstated and the effects of
some means of combating them
are given.
Following the demonstration,
which lasts for a quarter of an
hour, the G.P.O. film " North
Sea," which illustrates vividly
the working of the G.P.O.
trawler telephone service, is
shown. In this, interesting shots
of the Wick Post Office station,
the apparatus on the trawler and
the skipper ac tually operating
the set are included. The method
of sending out a Mayday
call from the trawler is shown,
together with thee method in
which it is handled by the coast
`

`

INTERFERENCE
SUPPRESSION
A Comprehensive Guide

,

view of the probability, that
anti -interference legislation
will soon be introduced, it behoves electrical engineers who
have neglected the " lighter
branches of their art-including
wireless-to learn something of
the nature of interference and
the methods taken to prevent it
at the source.
It is largely to satisfy the demand that has arisen for information on this subject that
``Radio .Information Suppression," briefly reviewed in last
week's issue, was written. This
book constitutes a comprehensive survey of methods of suppressing electrical machinery,
and deals not only with heavy
industrial plant but also with
light domestic appliances. The
book is issued from the offices
of The Electrical Review, Dorset House, Stamford Street,
London, S.E.1, and costs 5s. (by
post, 5s. 3d,).

IN

-

FRENCH NATIONAL
TRANSMI°t't'LR
Quadruple Aerial System

THE new French National
transmitter at Allouis,
which is expected to start

operations in September, embodies two independent transmitters of 450 kW each, and
will work on the Radio -Paris
wavelength of 1,648 metres.
Each section of the quadruple
aerial system is fed with currents
having a relative difference of
phase in such a way that vertical
radiation is reduced and horiz o n t a l radiation (which is
virtually omni-directional) is
It is anticipated
reinforced.
that this will reduce short distance fading.
The B.B.C. system of National
and Regional programmes will'be
adopted by France next month
when Radio -Paris operates at
its new power. The two groups
of stations given in our issue of.
August loth will on alternate
days become National and
Regional.

1939,

R.C.A. Profits
IT is revealed by Mr. Sarnoff,
president of the Radio Corporation
of America, that the net profit of

the Corporation and its subsidiary
companies for the first half of this
year was more than $350,000 less
than the corresponding period last
year.
Studio in School

apparatus, floodlighting, and balance and control
rooms are now being fitted "-into
the specially adapted studio at
the Guildhall School of Music and
Mr. Reginald
Drama, London.
Denham, a' former student, who
has had considerable experience
as a producer, will supervise the
television work. The studio will
be completed and put into service
in September.
RECORDING

Glasgow Wireless College

at 3, Park Gardens,
have been opened by the Glasgow Wireless College where there
is accommodation for resident students. The college, which is associated with the Dundee and Aberdeen wireless colleges, is now
enrolling pupils for the coming
term.
PREMISES

Indian Radio Journals

publications devoted tc
wireless have recently, made their
appearance in Bombay. They
are': The Indian Radio Review,
which aims at becoming " the
THREE

vital link between the listeners
and the broadcasting organisation " The Bombay Radio Times,
which is a technical monthly and
includes the short-wave programmes from Germany, Italy
and Japan; and Radio Services.

station.

Radio Engineering
for the National Certificate in Radio Engineering have
been arranged by the Borough
' Polytechnic 'on the lines recommended by the Radio Manufacturers' Association for the training
of men who have entered, or wish
to enter the radio industry. The
of
interior
the
cars,
reporting
several
has
equipped
RADIO -PARIS
courses, which spread over five
transis
the
short-wave
the
right
On
is
shown
above.
one of which
years, include radio communicaat
reception
news
for
of
broadcasting
the
for
is
used
which
mitter
tion, advanced physics (acoustics,
headquarters.
light and electricity) , advanced
theory of radio apparatus, highfrequency measurements, wave
Waves
in
Short
Luxembourg
FROM ALL
propagation and reception and
IT was announced some time ago
television. A two-year course on
QUARTERS
that Radio Luxembourg would radio service work is also given in
commence transmission on short
the syllabus, which is obtainable
waves. 'It is learned that the wavefrom the Borough Polytechnic,
Continental Television Reception
length to be used is 31.49 metres
Borough Road, London, S.E.r.
A NEW record for Continental
(9.527 Mc/s) and that 'transmisEnrolment for the session which
television reception is reported
which will be announced in
sions,
commences on Monday, September
from Bees-ton, Notts, where Mr.
five,
languages, will be between 4
on Monday, Septem25th, begins
F. Weddle, who is a regular
'
6 p.m. G.M.T.
and
ber 11th.
I3.B.C. viewer, received the transmissions from Rome. The letters
I,W.T.
Radio Society for Bishop Auckland
E.I.A.R. were clearly distinguishable although the sound was very
MR. HARRIE J. KING, the secA SHORT '\Vave Radio Society
faint. The distance is over i,000
retary of the Institute of Wireless
is being formed in Bishop Auckwas
record
recovered
miles. The previous
Technology, having
land. Will any person interested
the reception of Rome in Guernsey,
from his recent illness will be
please write- to Mr. W. W. Field
miles.
visit
to
a distance of 900
making his customary
(G2GC) 5, Albert Hill, Bishop
Radiolympia.
Auckland, Co. Durham, for full
"G" Station in Newfoundland
particulars of times and dates of
HAVE you heard G8XY or
Correspondents Wanted
the meetings.
transmitting
The
station
G8XZ?
A READER Of The Wireless
under these call signs on 42.22
Antiference
and 117.55 metres (7.104 and World in British Columbia-Mr.
THE address of Antiference,
J. J. Bouzek, P.O. Box 56
2.552 Mc/s) is erected at the base
Ltd., is King's Yard, Bayham
Stewart, ,B.C., Canada, wishes to
camp of the Public Schools ExPlace, London, N.W.s, and not
ploring Society's expedition to correspond with other service -men
as given in our Show Report last
Newfoundland. Situated at Grand in this country with whom he
week. Prices of television aerials
Lake, it is transmitting from 9 to could discuss differences in British
II p.m. G.M.T. daily until Sep- and Canadian radio servicing prac- produced by this firm are from
16s. 6d. upwards.
tice.
tember 6th.
COURSES

TYNE RADIO BEACON
THE Tyne Radio Beacon,
erected by the Tyne Improvement Commission on the
North Pier, Tynemouth, was
formally inaugurated by Sir
Arthur M. Sutherland, chairman
of the Commission, on Monday,
August 2Ist. The station, provided by Marconi, transmits
under the call sign MMY on 988
metres with a note frequency of
535 c /s. The normal range is 5o
nautical miles.
In the event of a failure in
the town's electric supply the
beacon would be operated by an

emergency generating set.
In his inaugural address Sir
Arthur said that the 'cost of
the installation had been more
" In 1938," he
than £1,000.
said, " there were 2,240 British
ships and about 5,00o foreign
ships fitted with direction finding
apparatus. The system of wireless beacons was first introduced
in 1924 at Nash Point in the
Bristol Channel with the installation of a spark transmitter. In
1925 the first automatic beacon
was erected at Round Island in
the Scilly Isles, and there are
now 34 similar beacons on the
coasts of Great Britain and Eire
and 45o in the world. .200 of
these are in the United States of
America."

pst.

.
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Short -wave Reception
HOW TO OBTAIN THE
BEST RESULTS WITH
MODERN SETS
ALTHOUGH it is only during the past
few years that short-wave ranges
have been included in domestic
broadcast receivers as a matter of
course, broadcasting on these wavelengths was in vogue for quite a long
time before this. Most readers will reItaly's Imperial Short -Wave Centre at Prato Smeraldo, near Rome, is equipped with fourteen towers,
member the special units that could be
varying in height from ¡8o to 3ooft., which support directional and non -directional aerials. Of the
obtained and which were used in conseven transmitters at present in use, two have a power of zoo kW, two 5o kW and three 25 kW.
junction with their existing sets to tune -in
the short-wave stations.
Contrary to what one might expect, lines as a means for identification, while
Reception was not always as satisfac- these short-wave stations are not always in others the short-wave broadcast bands
tory as one might wish, but we were pre- well received in the south of England, can be selected by push -buttons or similar
pared to accept the fare offered and there owing to the directive nature of the aerials mechanical devices.
is no gainsaying that many enjoyable
employed, to the phenomenon of "skip
hours were spent listening to events broad- distance," and sometimes to a peculiar
" Marker " Stations
cast from a station several thousand miles echo. This echo, which gives the effect
away. Anyone who has sampled short- of the speaker, orchestra or artists being
With a set where only a thickening of
wave reception on sets of that period will located at one end of a very long bare the scale line defines the broadcast band
fully appreciate how much better it is on room, will often help to identify the origin a useful tip for finding a station is to tune
Improvements of the programme if the, announcement is in one that is easily, identified, and as near
a modern all-wave set.
have, of course, been made in the design, missed.
as possible in frequency to the wanted
of the short-wave portion of receivers, but
Echo is rarely heard on the Continental. station, and then search carefully on the
contributing in no small measure are the short-wave stations and the strength and appropriate side of the marker station.
changes effected at ithe transmitting end.
If it cannot be found on the first attempt
Years of study of short-wave propagation
try again a Iittle later, ás short -waves are
has enabled engineers to predict, with a
often subject to considerable variation in
THANKS to the general use of
fair accuracy, the best wavelength for any
strength, sometimes fading almost to inhigher power, to directional transseason and for any time of the day, while
audibility, while at others they are strong
mission and also to improvements in
the wider use of special aerial systems that
enough to necessitate the use of the
receiver design, short-wave broadconcentrate the energy radiated into the
volume control. AVC cannot compensate
casting
is
now
much
more
dependable
desired directions have vastly improved
for this degree of fading, though it will
than ` a few, years ago. But full
reception on the short waves.
keep a signal at fairly constant volume if.
advantage cannot ,be taken of it
It` is quite true to say that there is no
fading is not too severe.
unless the listener chooses the correct
part of the world too remote to be reached
It is also necessary to make sure that
waveband for the time of day and
by short waves, so that we in this country
the time and wavelength are correct, for
can listen to programmes broadcast from
for prevailing conditions
if the programme one is after happens
the Antipodes with almost the same
to be radiated from one of a chain of
facility as to those transmitted over a
stations, this organisation will " have
few hundred miles, though in the case of clarity of these transmissions is surpris-' several wavelengths at its disposal.
the former both wavelength and time of ingly good.
Examples of this are the U.S.A. shortGermany operates an extensive short- wave stations. The programme may be
day become important factors.
wave service, much of which is trans- listed as coming from Bound Brook, but
mitted in English, and Zeesen, the home this station has the use of four frequencies,
Empire Broadcasting
of the stations, can be picked up on thir- one in' each of the 13-, 16-, 31- and 4,9Being so well provided with broadcast teen different frequencies between 21.45 metre wavebands, and may use either the
material on our medium and long wave- Mc/s (13.99 metres) and 6.o8 Mc/s (49.35 call sign W3XAL or WNBI (ex W3XL).
bands we are inclined to look on the short metres).
Wavelengths are chosen according to the
waves as a third string, but in our
It is rarely necessary to listen below time of day and season, though at this.
Dominions and Colonies the short waves 6.o Mc/s, i.e., above 5o metres, for short- time of the year the r6 -metre wavelength is
assume far greater importance, for they wave broadcasting, as the majority of it used more than any other under the call
provide a direct link with the Motherland.
is confined to six bands between 13 and
sign WNBI and with an aerial beamed on
The B.B.C. have no fewer than 18 fre- 50 metres.
Europe.
quencies in the short-wave region on
These are often referred to as the 13-,
In general, this station will be at its
which Empire programmes and: news are 16-, 19-, 25-, 31- and 49 -metre bands, and best during the afternoon and early evenradiated. These extend from 21.47 Mc is .as they are always clearly defined on all ing, but may be affected by bad fading
(13.97 metres) to 9.05 Mc is '(49.59 modern all -wave sets, the listener need not as darkness falls. Late evening reception
metres) and the most suitable one is used concern himself with the actual upper and will as a rule be best on the longer wavefor transmissions to each part of the Em- lower frequencies of each.
lengths, such as 25 and 31 metres, in
Usually the short-wave. broadcast bands which case Schenectady WGEO (ex
pire, according to the time of the day.
Under normal conditions the Daventry are indicated by thickened bars on boxes W2XAF) in the 31 -metre waveband, or
transmitters are active for just over 20 on the scales, though there are some sets Wayne W2XE in the :,25 -metre band
that give stations' names and indicating might provide the best fare." The vagaries
hours a day:
'

.

'

.
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Short-wave Reception-

the short waves preclude making
definite statements concerning the best
band to listen -in to at any particular time.
of the day, since often the shorter ones,
i.e., 16 metres, are good signals quite late
in the evening, while the 19 -metre stations
often remain steady and quite reliable up
to midnight GMT.
The general tendency, however, is forthe shorter wavelengths to predominate
during daylight and the longer after night
has fallen. One point that should be
borne in mind when listening to U.S.A.
stations is that some of them use aerials
beamed on Europe while others serve the
South American continent. The former
will always provide the strongest and
steadiest signal. The published programmes usually state the times when the
transmission is beamed in our direction.
A station that recently has been receivable at good strength in this country is
of

Though only a few examples have been
given, these will suffice to show that there
is plenty of interesting broadcast matter to
be found on the shortwaves. Particular
stress has been placed on the use of English by most countries for talks and news
bulletins, as some listeners might feel that
it is hardly worth while tuning in to
foreign stations if they do not understand
the language. There are, of course, always
the musical items in the programmes, and
often these alone justify the little trouble
involved in finding a particularly elusive
station.
So far nothing has been said about the
actual receiver or the best type of aerial
to use. For short-wave reception a receiver of good sensitivity is desirable, and
for preference it should be a superheterodyne. One with an RF stage before the
frequency -changer will always give the
best signal-to-noise ratio, other things
being equal.
.

Three methods are
employed for the
frequent changes in
wavelength at the
B.B.C.

Empire

station. One method
is the plug-in type
of coil, shown here,
which is wheeled
into position on rails.
overhanging
Th e
projection on the
right çprries the grid
tuning circuit. In
the centre are the
two large tubular
turns of the rein
inductance
anode
between which is the
feeder -coupling coil.
two
other
The
methods of wave changing are by the
use of continuously
variable inductances
and a turntable
fitted with four sets
of pre -tuned -circuits.

the Chinese station XGOY at Chungking.
As it works on 25.21 metres and with a
power of 35 kilowatts, the late evening,
i.e., between 8 and ii p.m. GMT., is the
best time to listen. It shares this wavelength with the Rome station I2RO13, but
as the wavelength generally used by Rome
in this band is the 25.4-metre ones Chungking has a clear channel. A news bulletin
in English can often be heard about 10.o
p.m. GMT and occasional talks in English
are transmitted before the news: This station has been consistently good for some
time past.
Australian stations are best looked for
in the early mornings between 6 a.m, and
8 a.m. GMT, both Sydney VK2ME on
31.28 metres and Melbourne VLR on 31.32
metres being receivable about this time
when conditions are favourable.
Some of the Russian short-wave stations
are particularly strong and are to be heard
at various times of the day in the 19-, 25-,
31- and 49-metre wavebands. Midday
news or talks in English are sent out on
19.35 metres, while in the evening, and on
either 31.25, 31.51 or 49.75 metres, talks
in English are usually transmitted at 9
p.m. GMT.

aerial it might be tolerated, but as few
distant stations will be strong enough to
generate an AVC voltage, slight fading of
the signal will be immediately apparent.
By using a good outdoor aerial the receiver will have a strong signal to deal
with, and normally will be operating at
lower sensitivity owing to the generation
of a considerable AVC voltage. Now a
fading signal can be compensated for by
the reserve sensitivity of the set, so that
reception will be steadier and for the most
part quieter.
The aerial should be as high as possible,
and where local electrical interference is
troublesome one of the all -wave anti -interference type can be installed. Always use
a good earth connection and fit a lightning
arrester to the aerial.
Little advantage is to be gained by
erecting an aerial solely for the short
waves unless reception is required from
one particular direction. Most of the
special aerials have marked directional
properties, and it is this feature that is
largely responsible for the improvement
effected in the optimum direction.

Local Television Relay
Distribution from a Central Receiver
TN view of the relatively high cost of television receivers, arrangements which will
enable the receiving equipment to be
cheapened are always of interest.
Many
schemes have been suggested for blocks of
flats, where a central receiver can be provided and the demodulated picture and
sound signals distributed to the various subscribers living in the flats so that a simplified
and consequently cheaper receiver can be
used by the subscribers.
In order to cheapen the subscribers' receivers still further, it has been proposed
to generate and synchronise the deflecting
currents in the central receiver and to
transmit these currents over feeders to each
receiving point and thus to avoid the expebse of synchronising and scanning circuits
.A practical
in each individual receiver.
difficulty arises in carrying out this, however, as on account of imperfect matching
between the scanning coils of the receivers
and the feeder carrying the scanning currents it is not always possible to avoid
reflections.
According to a report from the Siemens
and Halske laboratories, this difficulty can
be. largely overcome by winding the deflection coils of the receivers in several sections
and building them by means of suitable condensers into an artificial line properly terminated to have the same surge impedance
as the feeder. The deflection currents can
then be fed to ,the scanning coils without
setting up any reflections. The individual
sections of each deflection coil can be
arranged in series' along' the axis of the
cathode-ray tube.
-

Two or more short-wave ranges will be
better than one, while the set should tune
down to at least 16 metres, but preferably
to 13 metres. A few years ago we would
have advised a very careful examination
òf the tuning dial and scale, as with a few
exceptions the tuning -in of short-wave stations required not only great patience but
no little skill.

Whilst tuning will still have to be carried out with care to obtain the best
results, so many improvements have been
made in the design of scales and slowmotion tuning devices, added to which
press -button selection of short-wave bands
is now being adopted, that the purchaser
of a new set need not really concern himself with these. Attention must, however,
be given to the installation of the set in the
home.
The object should be to provide the set
with the best possible signal, which can
only be done by erecting a good aerial.
Short waves can be received on quite a
short indoor aerial, but the set must then
be operated at maximum sensitivity, and
the inherent receiver noise will then be
audible as a background accompaniment.
If this were the only drawback of a short
.

.

BEETHOVEN 1940 SETS-A CORRECTION
TN the note on page 159 of the August 17th
issue, it was stated that the P44 portable
was of the all -battery type. -Actually the LT
is derived from an unspillable 14 AH accumulator. and. HT from a. go -volt battery with
quick -fitting contacts.
The price of the Model B43 mentioned in
the same note has been fixed at 82 guineas.
This is a 5 -valve superhet with QPP output
and an illuminated four-colour tuning scale.
'
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Letters to the Editör
The Editor does not necessarily endorse the opinions of his correspondents

Replaceable Components
July 27th, there
1 is an Editorial on the problem of tuning
TN The Wireless World of

for the Montreux plan. There
would, in my opinion, be no problem at
all were tuning scales readily accessible,
but in the majority of receivers replacement
of these scales can be effected only through
the removal of the chassis, or at least of
several components.
I have never yet discovered any adequate
reason whatever why tuning scales, and
still more such things as pilot lamps, should
not be made easily accessible for changing
or replacement.
A further point is that tuning scales often
become dirty in course of time, especially in
the case of mains -driven receivers, which
get considerably warmed -up when they have
been switched on for an hour or so, with
consequent infiltration of dust behind the
glass covering of the scale. Were the glass
cover so arranged that it could be readily
removed, this unsightly dust could be
cleared out periodically. As things are now,
it is most tantalising to be able to see these
tuning scales and pilot lamps " so near,
and yet so far
T. J. E. WARBURTON.
St. Leonallls-on-Sea.
scales

!

Reproduction Levels
correspondence in The Wireless
on reproduction level has now
reached a"very interesting stage, and I would
like to express a few ideas which appear to
have been overlooked in the discussion so
far.
Mr. Hughes, and the others, agree that
for perfect reproduction the correct level is

THE
World

balance, then they would all be cramped
into a very small space should they decide
to hear an evening's music at the Queen's
Hall.
As different orchestra conductors have
their own standards of tonal balance, I cannot understand why we should try to fix a
standard for this.
There are too many variables from the
original to what we hear to fix a standard.
To my mind, the question of reproduction level and quality is bound up with the
individual's taste, and what he wants in
tonal balance to suit his musical feelings; so
long as he has a means of adjusting his wants
to his satisfaction, it should not be argued
that it is wrong.
He has to listen to reproduction through
his own ears and not through the medium of
another person's-which may interpret
balance quite differently.
Scientists, while giving us plenty of food
for thought. in their articles on quality and
distortion forget that we listen to reproduction through the medium of a loud speaker
and not from a cathode-ray oscillograph.
R. C. HARRIS.
London, N.4.
ALL those interested in this correspondence

will appreciate the clear summary and
conclusions given by `` Cathode Ray," but
there still seems to be one important point
which has not been fully considered, namely,
this "listening ear at the original performance," which has been taken as an arbitrary
standard. Does its position always coincide
with that of the microphone, and in any
case does the B.B.C. know anything about

it

?

I have always understood that the B.B.C.
bears in mind the artistic quality of the ultimate reproduction of its ' musical programmes, and to this end frequently deviates
from orthodox musical practice with regard
to the placing of performers and instruments,
even in the concert hall, while studio.
arrangements are usually made entirely from
the point of view of the "mike." Furthermore, when two or more microphones are
used the various components of the sound
waves may be combined with their relative
amplitudes such as could not be heard by an
ear in any one position. I believe the usual
routine is to balance up a concert performance at rehearsal using a loud speaker for
reproduction; surely the loudness level used
for this is of some importance ? Do the engineers work to some approximate standards
and assume, for example, that there is an
ideal listening distance fora given type of.
performance ? Some authoritative information about this side of their work would be
very welcome, as in the absence of any
standards most of our tone control adjustments would appear to be haphazard and
meaningless except as a matter of individual
taste.
It appears to be agreed unanimously that
in circumstances where it is necessary for the
reproduction to be appreciably below normal
there is some loss of realism or naturalness,
but while some listeners find it possible to
restore this by tone adjustment, others do
not. If we may define naturalness as the
degree to which the reproduction resembles
the idea in the listener's mind of how a
similar performance should sound, surely we
have here an explanation of the only actual
"
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essential."
As this elusive perfect reproduction has
not yet been invented, the arguments are
all based on an imaginary ideal, and that for
real quality reproduction it is not essential to
have the correct level. Mr. Hughes appears
to have the psychology of listening all
wrong. When we listen to the reproduced
version of an orchestra we want to be able
to hear the correct proportions of the
original.
We know that when we hear music reproduced"to=day it has first to pass t hough the
control room, and it is altered from the
original according to the control engineer's
own idea of balance.
.When we keep our level of reproduction
down-not by any means to a low level-our
ears attenuate the high and low notes, so
why should we not use tone correction ?
After all, what is the criterion of good reproduction ? When we can sit back and
receive the utmost satisfaction from it, and
we can say that it was magnificent. Does it
really matter if it was not quite like the
original ? We must not lose sight of the
fact that as we cannot hear the original at
the same time as the reproduced, we cannot
make a comparison.
Many individuals' ears-those of musicians included-attenuate more than others,
so why not make it possible for them to recreate the tonal balance as required by them
through. tone compensation ?.
Íf everyone had the same idea of tonal

Until recently the civilian seldom had an opportunity of seeing inside the wireless " office "
of a man-of-war. This privilege is given him at Olympia, where the" complete transmitting
and receiving equipment of a destroyer forms one of the sideshows "
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difference of opinion which has arisen, for we
have introduced a factor which is likely to
be different for each listener.. I personally
find I am much more critical of the quality
of reproduction of a concert when I am
familiar with the auditorium where it is being given, and often find it noticeable that
the microphone is not in the position I would
be in myself.
From all these rather indefinite conjectures the fact. does emerge that -a properly
designed tone control will sometimes be
found helpful to a critical listener if it is used
intelligently, and with some thought as to
the conditions at the other end; as a second
best some degree of automatic tone compensation can be provided for the non-intelligent, but as the latter will: probably not
be very critical it seems doubtful if it is
worth while.
It is to be hoped that some of the points
raised in discussions of this nature may lead
to a closer co-operation between musician
and technician;. I am convinced that in the
near future electrical reproduction of music
will prove to be of considerable importance
in the progress of the whole art.
C. C. BUCKLE.
Stanmore, Middx.
.

Call -sign Duplication

?

SEE from your issue of August loth that
Mr. Stanley Garnett complains of piracy
of his call -sign G4AW. He may be interested to know that I have a station two
hundred yards from me who has G4AW as
a call -sign, and cards on the wall to that
effect. Have the P.O. issued two G4AWs ?
J. E. THOMSON, G3RY.
I wonder.
Stockport, Ches.

Shaver Interference :
Canada

Views

from

THE letter from Mr. J. A Yearsley in
The Wireless World some time ago on
the very vexatious matter of interference
caused by electric shavers is rather apt to
lead others astray.
My experience and experiments in suppressing the fierce radiation of these pests
of the ether have shown that the cure if
and when possible) is nothing like so simple
as your correspondent would have us believe. In the several different makes of
shaver which I have investigated, only one
has a condenser across the contact points,
and this is of only very small capacity (estimated about 500 micro-microfarads), of the
mica type. In this particular machine the
shaving head (i.e., cutter) is insulated from
the motor by a Bakelite insert.
Long ago I tried out the rather obvious
cure, in a shaver which had n® capacity
whatever installed by the makers, of putting in a o.or mfd. 5oo V (r,000 V test)
midget condenser directly across the contact -breaker. That condenser lasted rather
Another (same
less than one minute!
rating) stood up for several minutes-long
enough to discover that sparks about=bin.
long could be drawn from the cutter to any
part of the user's anatomy, accompanied
by a decidedly unpleasant prickling sensation. Again the condenser broke down
under the enormously high voltage induced
in the motor windings. This machine, of
course, did not have the cutter -head insulated from the motor. Operating voltage
was rro V, 6o c/s.
A suitable small resistance in series with
the by-pass condenser will take the edge off
the extremely steep and high wave -fronts
of induced voltage, and also destroy most
Also,
of the RF -suppressing qualities.
where, in the average shaver; can one find

room for anything but the simplest and
tiniest of devices inside the casing?
A suitably designed choke -plus -capacity
filter, installed at the right spot (not at the
wall-plug), is effective with some machines
(next to useless with others, particularly
the cheaper varieties).
Meanwhile, the manufacturers of the
gadgets seem to know nothing, and care
rather less, about the interference caused,
or means of preventing it.

SYDNEY R. ELLIOTT.
Allenby, B.C., Canada.

Wireless in the Wilds
" has on a number of occa-

r)IALLIST
sions sought information on various

primary cells for the solution of the battery
problems of the- exiles in the wide open.
spaces.

In these days junk motor cars fetch 5os.
Every one has a 6- or 12 -volt
each.
You
dynamo with cut-out and ammeter.
could probably get a dozen at any breaker's
yard for 5s. or ros. each. The rotors are
on ball bearings, and they start charging at
about 2 amps at some 50o r.p.m.
The only other requirements seem to be
a 6- or rz-volt battery, a simple windmill,"
and an old bicycle. Then, even if the wind
drops, there's always leg-power.
FREDK. GRISLEY.

same rule should apply to cases like the
present; Start Point has the necessary
equipment, but Rennes hasn't, and it would
hardly be reasonable to ask an inland station
to reduce its radiation over an important
L. J. VOSS.
part of its service area.
Plympton, Devon.

r' Free

Grid's " Speed Indicator

FREE GRID'S " speed indicator

is very

"
interesting. I cannot, however, refrain from questioning the use of the Doppler
principle as an explanation of its action,
both by the author "and " Henry -Farrad."
According to the Theory of Relativity the
velocity of light with regard to any observer
is the same whatever the relative velocity of
the source and observer. Radio waves, being also an electromagnetic radiation, will
act in the same way, and will pass the airman at the same velocity independent of
the speed at which he is flying. So they can
scarcely change their frequency unless they
are also prepared to change their length.
The velocity of light, three times io'°m.
per sec. is also laid down as a limiting velocity greater than which no velocity can
exist. Thus the wave cannot have a velocity greater than this relative to the airman.
If it did it would possess peculiar properties
such as that of being in two places at once.
" PARASITE."

Leigh -on -Sea, Essex.

Start Point : Complaint from the West
FLY remains in the ointment of quality
reception in these parts. Start Point is
a great asset, but one is precluded from using
broad tuning or a wide band filter by the
fact that Rennes -Bretagne occupies the next
channel, only ro kc / s away, and geographically only just across the Channel,
about 16o miles away.
I suppose it would be too much to expect
the B.B.C. to swop over wavelengths now
so that stations adjacent geographically
shall not be neighbours in frequency, too.
Having waited fifteen years for a decent
service, the part of the country showing the
highest proportion of licences to population
will meekly wait another nine months (until
the Montreux Plan comes into force) for a
few more crumbs to be thrown to it. So we
see that it is not sufficient to lay down that
stations sharing a channel shall be set far
apart or use directional transmission the
A

;

r
WIRELESS CONTROL of
the lighthouse on Fourteen
Foot Shoal, Lake Huron,
maintained by the United
States Lighthouse Service,
is carried out from a point
on shore about four miles
The extensive
distant.

equipment comprises

lantern, fog signals and a

radio -beacon ; any of these
devices can be put into
operation from the remote
point. Power is supplied
from a r ro -volt accumulator battery, the charging
equipment for which is
automatically started and
stopped.. The inset photograph shows apparatus in
the lighthouse control room.
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What ii "Fluctuation Noise"?
By

"CATHODE RAY"

IF

you have any experience of very
high -amplification receivers you know
that unless they are tuned to a station
of at least moderate strength, or are
provided with a quietening device, they
emit a noise- that may be anything from a
faint hiss to a roar. You may think that
this is due to atmospherics, or a defect in
one of the valves, or some such cause.
Well, perhaps it is. But even when the
aerial has been disconnected (to keep out
atmospherics), and suppressors have been
put in the main leads (to keep out any
other sort of interference), and all defective
valves or components have been replaced
by good ones, the set still utters a rushing
sound if it amplifies enough. It may be
possible to reduce the noise corresponding
to a given amplification, but only to a certain extent. Devices such as " Q.A.V.C. "
silence it by cutting down the amplification, so don't count.
The noise that is left after all avoidable
causes have been eliminated is known by
so many names thermal agitation, fluctuation noise, Johnson noise, Schottky
schrotteffekt," shot effect, etc.
effect,
that it is not suiprising if readers get
muddled. Actually there are- two closely
related phenomena the first three of the
foregoing names apply to one, which
occurs in all ordinary electric circuits ; and
the last three apply to the other, which
occurs in the spaces between the electrodes
of valves.
Both are due to the ultimate structirm
of matter. A distant view of a sand beach
after the tide has gone down gives the im-

"

-

:

If water is examined, even through a
microscope, it is impossible to distinguish
between one particle of water and another ;
in fact, in spite of modern education,
probably most people suppose it is quite
continuous. Anybody with even a smattering of scientific knowledge knows, however, that water, air, glass, copper and
everything else is actually composed of
small particles separated by wide open
spaces. The wideness of the spaces is, of
course, relative : the most powerful microscope is totally inadequate_to reveal them,
still less the particles
themselves.
A.
A large proportion
of the particles are of
the particular type known as electrons,
and whenever an electron moves there is
an electric current. Moreover, all electrons are always moving very rapidly
(unless the temperature happens to be 273
degrees below zero- Centigrade, and that
eventuality can be neglected for practical
purposes, though it is very interesting and
important theoretically). Since electric
currents consist of the movements of electrons, and aII matter is composed largely
of electrons, and all the electrons are
moving, it seems as if electric currents
must be everywhere. This disagrees with
experience (fortunately ! ), for two reasons,
One is- that many -of the electrons,
especially those in what we know as insulators, are bound up with particles of the
opposite electrical polarity ; so the electric
currents resulting from movements of these

is that their own movements cancel out.
This is one of the so-called statistical
laws of nature, which means that it is true
if the average is taken of a sufficiently large
number. It is a statistical law of 'nature
that when a coin is -fairly tossed the
chances of its being heads or tails are
equal. If you toss a coin io times you
may get seven heads and three tails. It
is lust possible that you might get ten tails
and no heads. But if you tossed it
z,000,000,000 times the number of heads
and tails would each be almost exactly
500,000,000. As electrons exist in vastly
greater quantities than this, even in drops
of water and grains of sand, the chances of
any appreciable surplus happening to
move in one direction at the same
moment are small.

FACTORS THAT SET
LIMIT TO RANGE

"

-

-

But not nil. In the
ordinary way these unbalanced movements
are not detectable, but the enormous magnification that is possible with a multivalve amplifier is sufficient to reveal them.
The electrons in a piece of wire may be
thought of as a crowd of people or a
swarm of gnats rushing about absolutely
at random. Over a space of time the
chances are in favour of as many electrons moving up the wire as down it; so
the electric currents cancel out. But if it
were possible to account for every single
electron out of the trillions present, it
would be found that at one moment a few
more were moving up the wire; the next
moment the tendency. might be reversed ;
occasionally a fairly large number might
happen to be moving together. Therefore,
although the average current is nil, there
is a very small current continually fluctuating in direction and strength. The nature
of this current has been closely studied,
and it israther a paradoxical thing (as it
is with the tossed coin) that although the
result in any one particular case is entirely
unpredictable, yet the average resultwhich is the only one of any practical importance where electrons are concerned -is known with a large degree of accuracy.
So accurately, in fact, that it is used for
the calibration of certain instruments such
as standard signal generators.
.

-

(a)

t b'l

Temperature Effect
In the first place, the higher the temperature the faster the electrons move, and
therefore the greater current a given number causes. Then the greater the resistance
of the- circuit or component the greater the
voltage set up by these small currents.
Finally, the currents include all frequencies
equally, from zero up to high radio frequencies at any rate. So you can reduce
the amount of noise in the output of a
receiver by narrowing the band- of frequencies accepted by the amplifier. Even
if one wasn't obliged to do this in order to
tune out interfering stations, it would be
-

The electrons in, say, a resistor that is not connected to any source; of electricity are moving
about at random. At the instant represented by (a) equal numbers are moving up and down
(those moving sideways, etc., are not shown), and the voltages developed by these minute
currents in the resistor all cancel out. At another moment (b) it happens that more are moving
up than down, so there is a small resultant voltage that can be detected by the use of sufficient
amplification. With a resistance of about.xoo,000 ohms, the average may be a few microvolts.
A tuned circuit is equivalent to a high resistance so far as fluctuations of the resonant frequency

are concerned.

pression that it is one continuous substance ; whereas close examination soon
shows it to be made of separate small particles. These particles can be crushed into
still smaller fragments, of microscopic size.

married couples exactly cancel out. The
other reason is that unless there is any
special influence at work even the free
electrons do not move in any one direction
more than another and -therefore the effect

-
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What is " Fluctuation Noise "

?-

worth doing it to reduce noise. Reducing
the resistance of, say, the first tuned circuit
(which is equivalent to a high resistance :at
the frequency to which it is tuned) is no
good, because it reduces the "signal"
more rapidly than the noise. So actually
it pays to make the tuned -circuit resistance
as high as possible, which is done by
making the series resistance of the coil and
condenser as small as possible. As regards the temperature, you can get a very
satisfactory reduction in noise by cooling
the first tuned circuit with liquid helium..
But you might find it rather a trouble,'
some treatment to apply
!
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to cathode) that would be necessary to pro- can be kept to a minimum is by avoiding
duce the same amount of noise voltage. A. passing any anode or screen current that
typical equivalent resistance is 10,0.00 is not accompanied by at least a corre-ohms. This means that the shot noise of; sponding increase in amplification.
In practice it is impossible to eliminate'
the valve with its input short-circuited is
type of noise entirely, so they are
either
noise
if
shotthe same as that produced
could somehow be abolished and all the often referred to as inherent amplifier
noise were due to thermal agitation in a noise, and form a natural boundary limitio,000 ohm resistor, amplified by the ing the amount of amplification that it is
valve. At medium broadcast frequencies practicable to employ. The very elaborthe tuned circuit resistance is likely to be ate receivers used for important servicesabout ioo,000 ohms ; perhaps more. So for example, the Post Office receiver I dethe added effect of io,000-ohm shot noise scribed a few weeks- ago-are ingeniously
is not very significant. But for short waves contrived for getting the maximum signal
the tuned circuit resistance, allowing for with the minimum noise ; and although the
the input resistance of the valve itself, may total number of valves used may be enorbe less than io,000 ohms, and the shot mous the number of actual stages between
effect of the valve in question would then aerial and output is never very large: The
idea of connecting up 5o stages of amplificontribute the majority of the noise.
cation and receiving a i -watt transmitter
the
deby
largely
is
decided
noise
Shot
sign of .the valve, but one way in which it anywhere just doesn't work

Random Radiations"
By `DIALLIST

For Overseas-and Home

In a vacuum valve the electrons are all going
the same way ; but the current is not quite
free from fluctuations, because the number
of electrons in transit varies from moment
to moment.

ONE thing that may strike you at Radiolympia is that some of our wireless
manufacturers have at last awakened in good
earnest to the vast possibilities of the overseas markets. Till lately, they didn't seem
to be bothering much about these, though
The Wireless World, which has readers
everywhere and has therefore excellent
sources of first-hand information, has repeatedly urged them to be up and doing ere
others stepped in and skimmed the cream
What is specially interesting is that The
Wireless World told them from the very
first just what kind of set was needed. " In
the marketing of these export sets," writes
one firm to me, " British manufacturers
found that there was' a considerable demand
for an almost identical type of set amongst
connoisseurs and short-wave enthusiasts in
this country." In other words, what the
overseas market-the Empire part of it anyhow-wants is a set that is first rate on the
short waves as well as on the medium ; not
a medium- and long -wave set with a single
short-wave range added as a make -weight.
And that is also the kind of receiver that
so many of us at home have been asking for
for so long. Visit the export section of the
Exhibition and see for yourself, if you
haven't done so already.

Why have I referred particularly to the
Because it is followed
by the largest amount of amplification. If
the first stage amplifies zoo times, then, it
is obvious that the noise due to the second.
tuned circuit is negligible compared with
the hundredfold noise from the first.- Even
when the amplification is small-around
ten times -as it is at television wavelengths, the second circuit is hardly worth
considering compared with the first.
How about the shot effect? The current
through a valve is rather a different sort
of affair from those in wires and other
things. It crosses empty space, so there
is no permanent swarm of gnats to dart to
and fro. No electrons are allowed in the
vacuum except on business.' When a High-speed Tuning
current is drawn across to the anode by
The chief innovation this year in the press the HT battery or other attraction, it con- button
receivers with motor -operated tuning
reelectrons
of
sists of a one-way stream
the
pointer travels literally in doublethat
is
leased by the heating of the cathode. But quick time from one station' to the next
although it is one-way and the electrons when you dab with the forefinger. No bad
are very small,. there are slight irregulari- thing, that ; for in some of the early models
ties in the rate of arrival, just as the pres- you had to wait- an unconscionably long
sure on a steel plate peppered by a time whilst the pointer crawled over the
thousand machine guns would bee subject dial. There's one aid to quicker manual
tuning, too, that I'd like to see on more
to continual slight variations.
receivers. That's a big tuning knob, with
resistor
as
a
treated
was
At first, a valve
recess or hole in or near the rim into
heated to the temperature of the cathode ; awhich
you cañ stick your forefinger, when
the
like
something
that
gives
but although,
come to one end of the scale and
you've
right answer in certain cases, the matter want to go back to the other. I'm glad to
was found actually to be much more com- see that automatic wave-range changing is
plicated. It has now become the practice to be found in many of the sets. Ìt may
to refer to the shot noise generated by. a seem a small thing, but I don't think it's
valve under given working conditions in altogether trifling; an automatic-set should
terms of the resistance at the input (grid be as fully automatic as you can make it,
first tuned circuit?

'

and there's no sense in having to push two
buttons if one will do the work.

Vision Receivers
A fine show of television receivers this

I can't claim to have counted them,
but I am told there are over a hundred
different models on the stands of the twenty
odd firms displaying them. I've just been
talking to a cricket widow whose husband
is reputed to wear out innumerable pairs of
trousers each season on the benches of
famous. cricket grounds as he watches Test
and county matches. She complains bitterly that she seldom sees him once the
cricket season has started.. " Why not," .I
asked, " put in a television set and keep the
year.

wanderer at home? " She is seriously thinking it over. She fears, though, that if the
B.B.C. is televising from Lord's, he'll take
it with .him to the Oval and so be able to
Anyway,
watch two matches at once.
there's a fine choice of vision receivers for
cricket widows or others, and I'm very much
impressed with the excellence of the reproduction given by even the least costly
models. No one can say now that television hasn't genuine entertainment value.

The Conventions

-

" popular
To -day sees the last of the
technical conventions " which have been
such an excellent feature of this year's show.
In case you'd forgotten it, the subject today is " Television," and the rendezvous,
the Conference Room at 6 p.m. Admission
is free so long as you're inside Olympia.,
These conventions are just what has been
wanted for a long time. The lay papers
have mostly ceased to give their readers any
information about the technical side of wireless, so that the man in the street has little
idea of what progress is being made. All
that he gathers in the ordinary way is that
receivers have been getting cheaper for some
time, though not changing much, and that,
depending upon what paper he reads,. the
B.B.C. is either a magnificent provider of
entertainment or the world's prize collection
of incompetent half-wits. That being so,
-
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he doesn't see any

reason for discarding the

old, set in favour of a new one, so long as
it makes some kind of intelligible noise when
he switches on.

Wireless Backnumbers

Many manufacturers of wireless receivers
would, I'm sure, be surprised if they knew
the kind of reproduction that many people
are content with, not knowing that there is
anything better. It is no more and no less,
a fact that there are heaps of folk who put
up with poor volume, with horrible background noises, with woolly speech and with
music minus most of the treble plus carpet beater " bass " because they believe that
wireless can't be any better than that. Most
of us have heard such sets ; have also heard
their owners express mild astonishment
when it was hinted that their performance
wasn't quite up to modern standards. It
seems a pity that, with the transmissions
as excellent as they are now, this kind of
things should go on.

Z

All -dry
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T ATELY. I've been trying one of the newest " all -dry " portables to see how I
liked it. I've had for some time an older
portable of the suitcase type by a first-class
maker and I thought it would bee interesting
I
to try the two against one another.
don't mean as station-getters, for there the
" all-dry " would naturally win hands down,
since it is a superhet while the other is a
straight designed for short- rather than longrange working. It was volume and quality
that I hall in mind to compare. The old
set wins as regards quality ; it has a rather
better loud speaker and the background is
dead silent. But ?he " all -dry " can produce remarkable volume and handle it without undue distortion. In fact, what these.
little valves with their minute requirements
in the way of LT and HT current can do
is amazing. I was surprised to find how
many foreign stations the " all -dry " would
bring in-arid not too badly either. After
dusk, I was able to pick up at respectable
strength a round score of stations in France,
Holland, Germany, Italy and even further

It seems to me that now its use of
dry batteries for all current supplies makes it
really light, the portable is worth cultivatafield.

ing.

1

ti

1

Virtues of the Frame
IT'S some time now since I used a frame

aerial for DX purposes, and I must say

that when I was trying that portable on

foreign stations I was impressed by the useful addition to overall selectivity provided
by the directional properties of that kind
of collector. If it wasn't for the fact that

it

is so prone to pick up interference in the
home to-day, I think I'd dig out an old
frame that is lying about somewhere and
adapt my big set for use with it. I once
had a superhet which worked off a diamond shaped frame with r8 -inch sides. That was
in the days before interference became so
bad, and I used to say of it that its selectivity was such that you could almost separate
a station from its own call -sign. Using a
frame .there is one kind of interferencenot man-made-whose effects you can sometimes defeat. Atmospherics are often radiated from a definite centre of disturbance
and so arrive from a fixed direction. When
this is happening rotate the frame till you
find the position that gives a minimum of
atmospheric annoyance. Then listen to any
stations that can be picked up without moving the frame, bringing up the volume when
necessary by means of the volume control.
The frame might, I suppose, be used in the
same way against man-made static coming
from a single source ; but it can't do anything when it's arriving from all points of
the compass.

HENRY FARRAD'S SOLUTION
(See page 216)

jHEN a battery

is old its internal resistance is high ; and changes in current through the output pentode cause
changes in voltage across this battery resistance, which are passed through the
coupling condenser, stepped up by the
V

transformer, and applied to the grid.
Whether they are in a direction that increases the current changes or reduces them
depends on the way the transformer is con- .
nected. If the former, the amplification
around the loop may be enough to cause
continuous low -frequency oscillation ; as
appears to be so in the present case. By
reversing one of the transformer windings
the positive feedback is converted into
negative feedback, with some loss of
volume. If this loss is to be avoided, it is
necessary to decouple the circuit, as, for
example, by connecting a condenser of large
capacity across the HT battery.

Television Programmes
Sound 41.5 Mc/s

Vision 45 Mc/s

The "Come and be Televised " feature
from 11 a.m. to 12 noon wiIl'- continue
throughout the duration of Radiolympia,
but from Monday, September 4th, the usual
film for demonstration purposes will be
given during that period. The National
or Regional programme will be relayed
on 41.5 Mets from approximately 7.45 to
9 p.m. daily.
THURSDAY, AUGUST 31st.
3, Fashion Parade with Bobby HoweIl's Band.*
3.30, Gaumont -British News. 3.40, 261st
edition of Picture Page. 4-4.30, The Zoo,
O.B. from Regent's Park.
9, Elizabeth Welch in songs. 9.10, Night shots
from the Zoo. O.B. from Regent's Park.
9.30, British Movietonews.
9.40-10.20,
262nd edition of Picture Page.

FRIDAY, SEPTEMBER 1st.
3, Cabaret, with Bennett and Williams. 3.20,
British Movietonews. 3.30, Cartoon Film.
3.35, Mantovani and his Orchestra. 4,5-4.301
The Zoo, O.B. from Regent's Park.
9, Variety, with Nosmo King and Hubert,
Adelaide Hall and Bobby Howell's Band.*
9.30, Ray Ventura et ses Collegiens. 10,
Gaumont -British News. 10.10, Film. 10.2010.30, Pas Seul No. II.
SATURDAY, SEYIEMBËR 2nd.
3, Punch and Judy. 3.10, Cartoon Film.
3:15, Gaumont -British News. 3.25, " Bits
and Pieces," light entertainment. 4-4.30, The
Zoo, O.B. from Regent's Park.
9, Cabaret Cartoons. Cartoons by Harry
Rutherford. Cabaret with Trudi Binar. 9.40,
British Movietonews. 9.50, Shove Ha'Penny.
A match described by Charles Garner. 10.5,.
Cartoon Film,
10.10-10.20, Ena Baga,
pianoforte.
SUNDAY, SEPTEMBER 3rd.
9.5-10.2(1, " The Circle " by Somerset
Maugham. Cast includes Alan Wheatley and
Belle Chrystall.

MONDAY, SEPTEMBER 4th.
of Happiness," a comedy by
Eden Phillpotts. Cast includes Leon M. Lion,
Roger Livesey and Amy Veness.
9, Beatrice Lillie with Sam Walsh at the piano.
9.10, Speaking Personaliy.
9.20, British
Movietonews. 9.30, Cabaret. 9.50, " Nancy's
Puppets," presented by Nancy Worsfold and
Elspeth Holland. 10.5, Cartoon Film. 10.1010.20, Picture Story by Robert Gibbings.

3-4.15, s'A Cup

ELECTROENCEPHALOGRAPH : A feature of the Ediswan stand at Radiolympia is a device for
recording brain activity. Known as the Electroencephalograph, it has been developed by Mr.
Four pads are placed
Grey Walter and is manufactured by the Edison Swan Electric Co., Ltd.
on the head of the patient to give four points of electrical connection and are connected via highBrain activity causes variations in the output and the
gain amplifiers to three recording pens.
presence and position of tumours can be gauged from a comparision of the three traces. The
above photograph shows the recording mechanism ; it is connected by cables to the amplifiers
which are of special low -noise design.

TUESDAY, SFPTEMBER 5th.
a play by F. Tennyson
Jesse and H. M. Harwood. Cast includes
Athole Stewart and Mabel Terry -Lewis.
9, Gaumont -British News. 9.10-10.25, "Knock,
or the Triumph of Medicine," a comedy by,
Jules Romains. Cast inçludes;.Marius Goring
and Marjorie Bryce,
* O.B.'s from Radiolympia.

3-4.20, " The Pelican,"
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Recent Inventions
MAGNETRONS
BIIORT=WAVE
A TYPE of short-wave magnetron has recently been develeped. in which a cathode is
placed outside one end of a

Brief descriptions of the more interesting radio
devices and improvements issued as patents
will be included in this section.

" split " cylindrical anode, the
electrons from the cathode being The aerial A is therefore placed as
forced by an external magnetic high as possible, and is earthed
field to travel through the anode
through a coil L, which is coupled
in a spiral path. They are then
to a secondary coil Lr and a balabsorbed by a tuned Lecher -wire anced transmission line B to the
circuit shunted- across the two receiving set R. The primary
split halves of the anode.
winding Lz of the input transIn one example of this type- former to the set is protected by
called the Sentron-the anode is
an earthed screen S, and its mid'divided longitudinally into two point is also earthed. The two
semi -cylinders whilst in another
wires of the transmission line are
type, called the Osaka tube, the twisted, or spaced, so as to match
cylindrical anode is cut up at the impedance of the two transright -angles to its axis, into two formers. Since the line B is symor more rings. Alternatively, the
metrically connected to earth, it
anode. could, with advantage to
need not be screened since any inoperating efficiency, be split up in ductive pick-up is automatically
both these ways, i.e., into rings balanced out. The line B should
and semi -cylinders, but this introbe kept as far away as possible
duces difficulties in exciting the
from the earth -lead E.
various parts of the anode in
E. M. Lee; F. R. W. Stafford;
proper phase.
H. G. Stedman; and Belling and
According to the invention the Lee, Ltd.
Application date,
expedient is adopted of dividing November loth, 1937. No. 505838.
the cylindrical anode by two
O
o
o
O
"cuts which run spirally along
USW RADIO ALTIMETER
the main axis. In this way the
THE figure .shows a radio instalelectrons coming from one or
lation for determining the
both cathodes meet the magnetic
height of an aeroplane above the
field, across The slots or gaps in
or in
the anode,, at right -angles to their ground, particularly at nightwaves,
foggy weather, Ultra -short
own movement, thereby increasfrom one to five metres in length,
ing the efficiency of the menetron
are transmitted from dipole aerials
as a short-wave oscillator.
Telefunhen Ges. für drahtlose T, which are arranged to give
Convention minimum radiation in the direction
telegraphie m.b.h.
of the corresponding receiving
date (Germany) January z6th,
dipoles R, mounted at the other
1938. No. 505426.
end of the wings. Other means
are also provided to prevent direct
ELIMINATING INTERFERENCE pick-up, so that reception is subwave
T OCAL interference due to in- stantially confined to the
ductive fields does not usually which' is returned after reflection
from the ground.
extend very far- above the earth.

For altitudes up to three times
the wing spread, unmodulated
ultra -short waves give accùráte results, the elevation being indicated
by the phase difference between

falls off, and.. they develop an itnperfect or truncated shape when
discharged from the storage circuit. This change of shape is then
utilised in the process of rectification to develop an. AVC voltage of
varying value.
Marconi's Wireless Telegraph
Co., Ltd.; D. J. Fewings; and R.
J. Kemp. Application date August
25th, 1937. No. 501349.

;
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L

Radio echofneter
for aircraft.

the reflected and outgoing wave
as measured by a synchroscope.
For higher altitudes, a short carrier wave is modulated by a longer

wave, having a frequency of say,
6o kc/s for a cruising height of
2,000 feet. The phase of the reflected wave, after demodulation,
is then compared in a synchroscope
with the 6o kc / s frequency used
to modulate the outgoing wave.
Standard Telephones and Cables
Ltd. (Assignees of R. A. Heising).
Convention date (U.S.A.), May
15th, 1937. No. 504767.
.

0

Anti -interference aerial system.

0

O

O

AVC FOR TELEVISION
ALTHOUGH it is desirable to use
automatic volume control to
prevent the fading of television signals, a special difficulty arises
owing to the fact that the general
level of the carrier wave is delib=
erately varied at the tra.rismitter
in order to convey to the receiver
a voltage representative of gradual
changes in the average or background illumination of the picture.
If the normal type of AVC were
applied to such a signal, this valuable DC component would be
automatically wiped out.
Accordingly, instead of using
changes in the amplitude of the
carrier wave ,as the source of the
AVC voltage, the required control
voltage is obtained from the synchronising impulses, which are first
passed through a " storage " circuit consisting of a condenser
shunted by :a resistance. When
fading occurs, the amplitude of the
synchronising signals naturally

TELEVISING INVISIBLE
OBJECTS

AN

aeroplane

or

other

object,

even when hidden by fog or
mist can be " seen " by focusing
a beam of infra -red light upon it,
and then picking up the reflected
rays on a special type of television
transmitter. Infra -red light having, say a wavelength of so
microns will pass through fog
thick enough to disperse and

scatter ordinary white light.
The ordinary photo-sensitive
screen used in television will not
respond to the long infra -red rays
required for this kind of work.
The inventors accordingly provide

a special screen made of a sheet of
mica coated with a very thin film
of the rare metal germanium.
This possesses a high thermoelectric coefficient, and so develops localised potential differences corresponding to the shape
or outline of the invisible object.
Marconi's Wireless Telegraph
Co., 'Ltd. (assignees of H. A.

lams). Convention date (U.S.A.)
1936.
No,
3oth,
December
505686.

The British abstracts published
here are prepared with the
permission of the Controller of
H.M. Stationery Office, from
specifications obtainable at 1h,
Paten' Office, 25, Southampton
Buildials, London, W.C.2, prize
17-

each.
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FIDELITY REPRODUCTION

NEW CONCEPTION OF HIGH

Infinite Baffle
(I)

Unique

diaphragm

ensures absence of

suspension
resonance.

No "colouration."
(2) High Flux Density Magnet and
light diaphragm assembly provides exceptionally good transient
and high note response.

LOUDSPEAKER

(3) Unusually
eliminates

flexible
suspension
frequency doubling.

(4) Entirely new and unorthodox
chassis design, of extreme mechanical rigidity ensures freedom
from resonance and reflection.

GOODMANS " Infinite Same" Loudspeaker makes possible in
the home a fidelity of reproduction hitherto confined to the
laboratory. In effect the result is that of employing a baffle
not less than 8 ft. square but, adapting the principle of the
" Helmholtz " resonator, Goodmans have produced a loudspeaker which is only 18" cube with a smooth and true response
to the lowest audible frequency.
POST THIS COUPON FOR FREE TECHNICAL BOOKLET

SPECIFICATION

:-useful frequency range 3o c.p.s.
to 12,00o c.p.s. Power Rating Capacity: 05 watts A.C. Peak.
Speech Coil impedance: 2.5 ohms. Weight: 42 lbs. Supplied
fitted in plain_ loudspeaker case 18" x 18" x ib", finished grey.

£10

To :-GOODMANS INDUSTRIES

LTD., Lancelot

Road, Wembley,

Middx.

Plea.e send me full details of the new " lnfìnite Baffle" Loudspeaker together
with a copy of your 20 -page technical booklet " The Attainment of an Ideal."

(Excluding Transformer).

High grade cabinets also available in various finishes.

1

enclose

I

stamp towards postage.

Name

GOODMANS INDUSTRIES eTD., Lancelot Rd., Wembley, Middx.

5

'Phone

:

WEMBLEY 4001 (S lines)

Address

W.W. 31.8.39.

Attach this to your card on letterheading.

For Listeners to America
Every week WORLD -RADIO publishes two "American Pages."
In them short-wave listeners will find a guide to the American programmes
which can be received most satisfactorily in this country.
News from America, stock market reports, concerts and speeches, variety
programmes end dance bands-you can hear them all if your set brings in
the short waves IF YOU KNOW THE RIGHT STATION AND THE
RIGHT TIME.
This is only one of the many indispensable features to be found in each
issue of World-Radio, the BBC's foreign programme journal.
For full enjoyment and appreciation of short-wave programmes place a
regular order, where you buy your "Wireless World," for a weekly copy of

World -Radio
3d.

Every Friday

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention.
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CLASSIFIE D ADVERTISEMENTS
NUMBERED ADDRESSES

NOTICES
THE CHARGE FOR ADVERTISEMENTS in these
columns is
12 words or less, 31- 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 orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
the
instructions the entire " copy " is repeated from con5%, 26
issue : 13 consecutive
tive, 10% ; 52 consecutive, 15%.us
ssecutive,
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, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
8-10, Corporation Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2 ; 260, Deansgate,
Manchester, 3 ; 26o, Renfield Street, Glasgow, C.2.

Advertisements that
issue will automatically
unless accompanied by
advertisements in this

arrive too late for a particular
be inserted in the following issue
instructions to the contrary. All
section must be strictly prepaid.

g

ARMSTRONG
YEAR
QUALITY
"

The age of gadgets " has passed. To -day the marvel
of radio has become commonplace through use and
familiarity. in our opinion there is a vital reason for
purchasing a new set-Quality ! Since last season we
have worked exclusively to this end and believe with
these new chassis we have achieved our objective.

-OUR

1940

NEIil

Igir DEPOSIT SYSTEM

CHASSIS

include the ºollowing:
10 - VALVE
SUPERHET- STRAIGHT ALL -WAVE

MODEL SS10
incorporating Two Independent Circuits, Superheterodyne and Straight, having R.F. Pre -amplifier and R.C.
Coupled Push -Pull Triode Output capable of handling
8 watts.

HIGH FIDELITY RADIOGRAM.

The proprietors retain the right to refuse or withdraw
advertisemeusts at their discretion.
Postal Orders and Cheques sent in payment for adverpayable to ILIFFE
tisements should be made
Notes being
& SONS Ltd., and crossed
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 wry care is taken to avoid
mistakes.

PUBLIC ADDRESS

NEW RECEIVERS AND AMPLIFIERS

V

It

The circuit of the SSIO is unique. When used as a
STRAIGHT receiver two HF stages are in operation

lALLL Lines Previously Advertised Still Available.

Diode Detector is used for distortion..
detection together with Triode Push -Pull output.
A turn of only one knob is necessary to switch from
"Superhet" to "Straight." The Gramophone Amplifier has been specially studied and records
excellent
with
can
be
reproduced
gns.
quality

Ltd., 63, High Holborn, W.C.1.

12

SEE AND HEAR THERM ON

RADIOLYMPIA

illustrated catalogues
£28.-Challenger Radio
car radio and mains sets; 63/- to London,
W.2. Nearest
Corporation, 31, Craven Terrace,
for

[8862
point Lancaster Gate Station.
10
-valve
£616;
4wb.,
8v.
New,
Brand
CROSLEY 1939
5wb., £7/15.-Superadio, Dantzic St., Manchester.

push button
MAZING Offer.-Famous
maker's sealed cartons, issued
tl
Cciueration St.,
55/19/6; list free.-Shippers,
7 -valve

1939

gns.;
Man
39

131/2

18,

Chester.

at our
ARMSTRONG Co.-After many years removed
premises at Camden Town we have
Holloway,
Rd.,
new building in Warners

old

ta

dis-

played advertisement).
to New
ARMSTRONG Amplifier Division Has Removed addition
In
Premises at 94, Camden Rd., N.W.1.push-pull
high
-watt
and
12
of
6range
to cur standard
we manufidelity amplifiers and local station feeder units,
pre-stage units,
facture equipment for special purposes,
electronic mixers, tone control units, etc.
in the
ARMSTRONG Are Always Pleased to Assist standard
Solution of Special Problems; details of
equipment free en request.
ARMSTRONG Co. (Amplifier Division), 94, Camden
[8752
Rd., N.W.1.
Abassador 6778 Universal 7 -valve chassis
5
speaker (10in.), four band, R.F. stage;
a few only, being surplus production, at this low price;
refunded if not genuinely satisfied.
money
order,
cash with
-Ambassador Radio Works, Hutchinson Lane, Brighouse.

£5

mand

/

-

[8812

Yorks.

CAR RADIO

19

39 Automatic, £3/15; aerials, 8/6; suppressors,
12v. resistances, 3/6.-Superadio, Dantzic

Manchester.

Models from 42 gus.,

1/-;

St.,
[8853

-

new car aerials, from

1939
9/6; trade enquiries solicited;
fihippers, 18, Corporation St., Manchester.
6

lists

free.-

69

STAND

-2d. stamp
CHALLENGER RADIO CORPORATION.
of battery, battery -mains,

models- in

AVE

less

[8859

CHALLENGER Range for 1940.

A

VORTEXION P.A. Equipment.
IMITATED, but unequalled.

with A.V.C.

ALL Orders Over 5/- Carriage Free; under this amount
sufficient postage must be included with order.
ALL Enquiries Must Enclose 11,2d. Stamp.

R
ADIO CLEARANCE,
AA, Holborn 4631.

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 responsibility. For all transactions up to CO, a deposit fee of
1/- is charged on transactions over £10 and under
£50, the fee is 2,16; 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 Sr Sons Limited.
SPECIAL NOTE.-Readers -who reply to advertisements 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. Advertisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to au advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful.
;

oOoC

RADIO CLEARANCE, Ltd.

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 advertisement, cjo"The Wireless World,"
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remittances through the post except in
registered envelopes : in all such cases the sise of the
Deposit System is recommended, and the envelope should
be clearly marked " Deposit Department."

SS2B-10-V SUPERHET-STRAIGHT

MODEL

2 -WAVEBAND

HIGH FIDELITY RADIOGRAM

This model has all the outstanding features of the
SSIO, the circuit being identical in every respect,
except that the chassis is designed for Broadcast
bands only, no provision being made for Short Waves.
It has the same extremely lively performance on
Superhet " and high quality reproduc- 1-1

tion

MODEL

on

" Straight "

-

AW38-8-V ALL-WAVE

i11gns.

SUPERHET

This radiogram chassis has R.C. Coupled Push -Pull
Output capable of handling 6 watts.
This being our Quality Year we have carefully studied
the design of our more economically priced models
and it's now possible for those requiring O
quality with economy to satisfy their desire. 1-0

MODEL AW125PP-12-V 5 -BAND ALL -WAVE
RADIOGRAM (12-550 ,ontinuous, 1000-2000 m )
with. R.F. Pre -Amplifier, 2 I.F. stages with Variable
Selectivity. Manual R.F. gain control and 10 watts
R.C. coupled Triode P.P. Output.
Readers need no introduction to this most popular
model, so favourably reviewed by The Wireless World
on Jan. 5th last. Basically, it remains the same but the
frequency response has been still further improved to
conform to the higher standard of quality
i gn;
we have set ourselves this year

47

Illustrated Art Catalogue giving full specification and
details of our 8 Models will be sent upon request.
All chassis on 7 days' approval, carriage ,-raid.
12 MONTHS' GUARANTEE.

ARMSTRONG

MANUFACTURING

CO.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
(Adjoining Holloway Arcada.) 'Phon:: NORth 3213.

[0622

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 221b.; 12 gns.
C.-20 15 -20-watt Amplifier, 38-18,000 cycles, independent 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; 81/2 gns. complete.
C.P. 20 12 -volt Battery and A.C. Mains Model, as used
by R.A.F., output as above; 12 gns.
A.C.-20, in portable case, with Collard motor, Pieze
pick-up, etc., £14; C.P.20 ditto, £17/17.
ATT Output 6L6s, under 60 -watt conditions, with
50-Wnegative
feed back, separate rectifiersfor snodo
screen and bias, with better than 4% regulation level
response, 20-25,000 cycles, excellent driver, driver transformer, and output transformer matching 2-30 ohms impedance electronic mixing for mike -and pick-up, with tone
control, complete with- valve and plugs; £15.
COMPLETE in Case, with turntable, B.T.H., Piezo
pick-up and shielded microphone transformer; £20.
Model, with negative feed back; £25, comp8Ó-WATTlete.

7
.E.

2 0 -WATT
Model,
complete.

with

negative feed

back; £40,

250

-VOLT 250 m.a. Full Wave Speaker field supply
unit; 25/-, with valve.
ALL P.A. Accessories in Stock; trade supplied.

VORTEXION, Ltd., 182, The Broadway, Wimbledon.
S.W.19.
Phone: Lib. 2814.
[8241
TANNOY 25-watt Amplifier, Ad -on -Unit, A.C. mains,
2- complete; £10.-Easco, 18w, Brixton Rd., S.W.9.
[0643

"PARTRIDGE P.A. Manual," standard handbook on
3.
electro -acoustics, amplifiers, and audio circuits;
price 2/6 (free to trade).
"

PARTRIDGE Amplifier Circuits," describes many
1 modern constructional amplifiers, 2w. to 45w. output, battery, A.C.-D.C., etc.; price 2/_ (no free copies).
ARTRIDG.E, N., B.Sc., A.M.I.E.E., King's Buildings,
"

[0630
Dean Stanley St., London, S.W.1
MICROPHONES, moving coil, 29/6; bio -transverse,
Teledyne, £3/15.[8857
Superadio, Dantzic St., Manchester.
ALEXANDER. BLACK, Ltd., pioneers of hiring microphone amplifying equipment since 1928. Booklet on
[0598
request.-55, Fhury St., S.W.1. Sloane 6129.
PUBLIC Address Contractors Can Hire P.A. ofVans,
equipments
all
3 loud speakers, microphones and
types from Hire Dept., Grampian Reproducers, Ltd., Kew
[0618
Gardens, Surrey. Tel..: Richmond 1175-6-7.'

lei. 37/6; Rothermel crystal, 53/5;

-

"Radio Data Charts,"

A

Series of Abacs. Post free 4/10.

.
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VORTEXION 50 W AMPLIFIER
£15 in Chassis Form

Advertisements

NEW MAINS EQUIPMENT

V

LRS

VORyouTEXIONt Supply G.P.O., B.B.C., L.P.T.B. Why not

Models Super Shrouded, primaries screened and
tapped, 200-250v., filamentsC.T.
ANY Model Fitted 5v. or 6.3v.. Filaments if Required.
ALT,

500-0-54v.00

4v. 4a.3507,2.,.5asame.,4v 2a., 4v. 2a.,
or
Price:

15035/-;
2a.,

500-0/500
521 20
28/-;

4v. 4a., 4v.

same
450v.,
.,

4,

,p

.v.

1-2a.,

FOR

ARMSTRONG CHASSIS
on CASH, C.O.D. or

4v.

EASY TERMS

4v. 8-10a., 4v. 2.5a., 4v. la.,
425 042g
350 0-350h1e0tm 4v. a.,425/4v. 2.5a., 4v. 1-2a., 21/-;
350 0-350 75 m.a., 4v. 2-4a., 1-2a.; 18/-.
1a5.032m/_a.,

ALL MODELS IN STOCK

46v

]ORTEXION, LTD.,

are offering their
V new 5o W amplifier at £15 as a chassis
with valves and plugs, or at £2o complete
in black leatherette -covered cabinet with
Collaro turntable, piezo-electric pick-up
and shielded microphone transformer.
A pair of matched 6L6's with 10 per
cent. negative feed-back is fitted in the
output stage, and the separate HT supplies
to the anode and screen have better than
4 per cent, regulation, while a separate
rectifier provides bias.

After thorough tests we

4v.

2510-0-250

Messrs. Armstrong claim

15/,

60 m.a., 4v. 2-4a., 4v. 1-2a.;

MODEL

Transformers,

in

heavy

-

demonstrations of any model.

CALL AND SEE EIS !
Vortexion, Ltd., 182 The Broadway,
Wimbledon, S.W.19. 'Phone: LIBerty 2814.

SSIO

RADIOGRAM CHASSIS

(See edie. opposite

rote).

At the turn of a switch this chassis has the unrivalled
quality of a STRAIGHT set and the far-reaching
capabilities of the most sensitive SUPERHET.
Unless something revolutionary in radio technique
is unexpectedly developed, we are convinced that
this set will remain an outstanding leader for a very
long time and will prove to be a good investment.
CASH or C.O.D..
Price 12 guineas
or 27/- with order and 12 monthly payments of 18/4.

magnetic

TRANSFORMERS and Chokes to Any Specification.
¡NAIL Battery Charger, 6 and 12v., 11/2 to 2 amperes;
30/- complete.
Wimbledon,
VORTEXION, ,Ltd., 182, The Broadway,
[8860
k London, S.W.19. Telephone: Liberty 2814.

NEW

ALL -WAVE

10-y.

12/6;

The 6L6's are driven by a 6F6 triode connected °
through a driver transformer incorporating feedback. This is preceded by a 6N7, electronic mixing
for pick-up and microphone. The additional 6F5
operating as first stage on microphone only is
suitable for any microphone. A tone control is
fitted, and the large eight -section output transformer
is available in three types :-2-8-15-3o ohms;
4-15-30-60 ohms or 15 -6o-125-25o ohms. These
output lines can be matched using all sections
of windings and will deliver the full response
(40-18,000c/s) to the loudspeakers with extremely
low overall harmonic distortion.
Write far Illustrated Catalogue.
We are 25 minutes from Olympia and can give Jul

fully endorse all
for their new.

can

SUPE.RI'4 T-STFèAIGHT

AUTO Transformers, 100-120 to 200-240v., 80 watts,
11/-; 120 watts, 14/6; l00 netts, 21/-; 250 watts;
25/-; 300 watts, 28/-; 500 watts, 47/6.
Q.A. Output Transformer; 21/-.

1Vi Shieldil g; 12/6.

7

Illustrated literature giving full particulars of all models
will be sent free upon request, with details of our
convenient terms.

FULL RANGE IN STOCK. WRITE TO -DAY!

LOUD -SPEAKERS

In addition to the Armstrong range, we shall
be glad to quote for all other high grade
equipment, such as Sound Sales Amplifiers,
Voigt Speakers, Haynes Radio, Avometers, etc.

SINCLAIR Speakers for Alt Types.-Pulteney Terrra[c,
17 Copenhagen St., N.1.
New Corner Horn Speakers, triple cone conBAKERS
speaker bargains.
versions; from 29/6, and surplus
75, Sussex Rd., South Croydon.

-r9zs

-Bakers Selhutst Radio,

oneNAtro ot

THE

a<e

LONDON RADIO SUPPLY

LOUD -SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
Speakers from 5/6 each, P.M. and energised
V
4in. to 14in., including several Epoch 18in.
-Sinclair Speakers, Pulteney Terrace, Copenhagen[0591

3,000

COMPANY

I

I.OAT LANE ° NOBLE ST-LONDON EG2

N.1.

AMBASSADOR
ALWAYS
FINEST PERFORMANCE & VALUE

details

Send for

TRANSMITTING APPARATUS
apparatus,
RADIO, specialists in short
li
communication receivers, including Hallierafters.
National and R.M.E. transmitting equipment, valves and
A

wave

C.S.

components. Send for free catalogue to A.C.S. Radio,
G2NK,
16, Gray's Inn ltd., W.C.1. Holborn 9894-5.
[0550
Technical Manager.
distributor
of
and
largest
oldest
The
1 amateur
equipment transmitting and receivlvJf 5N1.-The
ing; short-wave catalogue, 11/2d. G5N1 70-page Manual,
75,.,d., post free; authorised direct distributor for Collins,
National, R.M.E., Thordarson, Hammerlund, Bliley, Taylor, Elmac, etc., etc. -44, Holloway Head, Birmingham.

5N1.

[0531

CABINETS

MODEL

A CABINET for Every Radio Purpose.
Minimum
CONVERT Your Set into a Radiogram at undér
V Cost; surplus cabinets from noted makers motors
at
of manufacture (undrilledl; 30/- upwards

6779

cost.

CASH PRICE

wholesale prices.
" Z IT-A -GRAM " Cabinet, 313/17X15,

£11
with Valves

21/,

UNDRILLED Table Console and Loud -Speaker Cabinets

and Speaker

from 3/6.
INSPECTION Invited; photos loaned to country cus

A.C. ONLY

tomers.
L. SMITH and Co., Ltd., 289, Edgware Rd., W.2.
[0485
Tel.: Pad. 5891.

H.

SPECIFICATION:
Six valve super -het chassis using MAZDA
Powerful R.F. stage on all
Octal valves.
bandscovering 12.5/52 metres, 175;550 metres,
1,000/2,000 metres. Large plate glass dial.
Electrical Band Spreading. Sensitivity control.
New High Speed A.V.C. Automatic distortion

Electro dynamic reproducer
cancellation.
with 40/8,000 response. 6.8 watts output.
Heavy plated chassis total weight 37 lbs.

Wholesale and Export Enquiries Invited

AMBASSADOR RADIO WORKS
HUTCHINSON LANE,
YORKS

BRIGHOUSE,
Telephone

:

283

DYNAMOS, MOTORS, ETC.
A LL Types of Rotary Converters, electric motors, battery chargers, petrol -electric generator sets, etc., in
stock, new and second-hand.
AC.-D.C. Conversion Units for Operating D.C. Re.
ceivers from A.C. Mains, 100 watts output, £2/10;
150 watts output, £3110.
TeI.:
T7[T ARID, 46, Farringdon St., London, E.C.4.
[0518
V
Holborn 9703.

RECORDING EQUIPMENT
ALL Recording Discs and Materials in Stock, tracker
units, £4/7/6; recording motors, £3/17/6: Write
for further details, Will Day, Ltd., 19, Lisle St., W.C.2.
[0595

FEIGN Recording Sets are Within Reach. of All; ball
bearing gear box, worm drive traverse; records on
any disc, Morse, speech or music; diamond cutter-pickup
on tone arm, the set 37/6: 6in. blanks, 3/3 doz.; 10in.
discs, 7/- doz.-Electradix, 218, Upper Thames St., Lon062
don, E.C.4.

" Foundations

of Wireless," Second Edition.

f

4s. 6d. net.

or

Exclusive

Modern Borgains
Did you see our interesting announcement in the advertisement columns of
this journal last week 7 It will be well worth your while to refer back as
we still have a few left of each item advertised-but we now have to advise
early application. The following additional items are now offered
MINIATURE P.M. M/COIL UNITS. Only 3in. diameter. 15 ohms imp.

:-

perfect mhoil mikes-ideal for intereomm., 9/11.
(Courtesy note to
" waiting list customers "-stocks have now arrived and goods are being
despatched immediately.)
ISMAY (" Blue Spot ") ENERGISED M/COIL SPEAKERS, Sin. dia., with
transformer. Field 10,000 ohms-right for universal or D.C., well made,
fine response, handle 8 -watts, to clear 7/11 each.
G.E.C. SPEAKER COUPLERS. Remarkable offer of the lose few of these
brand new 19/6 instruments, complete with full instructions. They
protect speaker windings, assist matching and overcome instability on
extension speakers. Final opportunity, 3/6 each.
(Standard Telephones.) Here's a long-awaited
SINGLE 'PHONES.
opportunity. highly sensitive and suitable for all receivers. In fine black
moulded easing, 27,m. dia., 1/6 ea., or 2/6 pair.
SLIDING RHEOSTATS. Totally enclosed with laminated sliding brushes.
Capacity 120-watts. Ideal for control of eine and other small motors.
400 and 600 ohms, either, 9/11.
WIRE -WOUND RESISTORS (Standard). On porcelain bobbin fin. ,e lin.
Res. 400, 150, 120, 110, 85, 60 and 16 ohms. Capacity 15 -watts. Tolerance
2 per cent. 41.d. each, 3/9 dozen, or 12/6 for 50 assorted.
MINIATURE 20 -WATT RESISTORS, only lin. long, vitreous, 2,000 ohms
only (Makers, Standard Telephones), 3d. each, 2/6 doz., or 50 for 8/-.
STANDARD RESISTANCE BOXES, by Elliott, Paul, Gambrell, Muirhead,
etc. (Second choice requested). Total 120 -ohms in 17 taps. Manganin
elements. New or as new-all perfect, 35/-.
ELECTROLYTIC CONDENSERS. Two very special popular offers
Plessey 8 inf. (450 v. S.) plus 24 mt. (350 v. S.) Can type with nut and leads,
2/6 each. Hunts cardboard tubular, 8 plus 8 mf. (120 v.) and 5 mf. (25 v.).
Right for most midgets, 111 each to clear.
MILLIAMMETERS. First class spring controlled in/iron, A.C.,/D.C., 0/20,
0/50, or 0/230 m.a., 2in. dia. flush panel mounting, neat black finish, any
one 7/9. These meters have been very favourably commented upon by
W.W...
VALVES. Final offers of new Tungsram and Hivae. Following types
t real clearance prices:Battery: VP/215B and DDT/215, any one
2/11, or three for 8/6. VX/2 (Var. ma. hex.) 3/6. Mains:-DDT/13,
1)D/13, HL/13 (all useful types), any one 2/9, or three for 7/6.
LINE CORD RESISTANCES for all American Midgets. American socket at
one end and combined plug -adaptor the other, well made, 3/9.
G.E.C. MICROPHONE STANDS. Massively made, bronze, with square
tilting frame within square outer frame. Telesciopic Table, 15/6. Floor,
'with heavy claw-foot (List £51, 32/6. Heavy duty Tripod Floor Stands,
completely rigid for rough outdoor positions and can be used as speaker
tripods. Extend to 6/ft., 22/6.
BIRCO ALL -WAVE ANTI-INTERFERENCE AERIALS (Latest from
U.S.A.). Complete kit with two transformers, di -pole aerial, down-lead,
insulators, etc., with fullest instructions, 14//11. Essential for ideal listening.
Latest supplementary list sent with each order. Buy with confidence from
the firm which NEVER DISAPPOINTED A CUSTOMER.

:-

M.

68,

R.

SUPPLIES,

NEW OXFORD ST., LONDON, W.C.I
(MUSeum 2958)

Post free

4S

lid.
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VALVES

BLESSED IS HE THAT

DOESN'T EXPECT
One might well expect to find
their ideal Radio Set at the Radio
Exhibition, and yet the ever increasing number of Sound Sales
customers who appreciate that we
are unfortunately unable to Exhibit
owing to the number of Government Contracts from all Departments
on which we are actively engaged,
will disagree with this conjecture.
They know perfectly well that they
found their own ideal Radio in
Sound Sales Showroom, which is
only 15 minutes from the West -End,
and that it is not half so confusing
to make a "sound " choice in every
sense under these conditions.

THE DENCO
1939/40 RANGEwill include several new low

METROPOLITAN RADIO SERVICE.-Special offer.
American valves, in maker's cartons, 3/- each,
Octals, 3/6 each; American valves, first grade, in all
types; trade supplied. -1021, Finchley Rd., N.W.11.
[0436
Speedwell 3000.

Full particulars will be given in
our new catalogue ready on
Sept. 1st. (Enclose 2d in stamps.)

METERS, ETC.

available
Polystyrene insulation
from stock in sheets -1" and
4", rod 4", á" and 2" and tube 2",
4" and I".

NEW Triplett 2,000 o.p.e. Meter, Model 1200A; offers.Radio Ei8N, Longford, Ireland.
[8842

TEST EQUIPMENT
BEEDE 0/1 M/A Meter, 31/2in., 100 ohm internal, 1,000
33.. opv shunts, 21/6.-Superadio, Dantzic St., Manchester.
[8855

Our complete range will

COMPONENTS

R
RADIO CLEARANCE,

>Lc
(Contractorstothe
G.P.O., etc.)

UPPER HOLLOWAY,
LIMITED. tel.: Archway 166112/3
LONDON, N.19.
our' of Business-Monday to `rib y, 830 Ara. to li l,an.
t

SATURDAYS CLOSED

ALL
ALL

be on

the R.S.G.B. EXHIBITION (STAND No. Il) at The
London, W.C.I,
Royal Hotel,
Sept. 21st, 22nd and 23rd.
view

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

the Expürt.s

loss

using
polystyrene
components
insulation, including variable condensers, coils etc. for transmission
reception, also a special
and
range of S.W. receivers and converters of new design.

AMERICAN, 2/8; rrungsram 2 amp, pentodes, 4/9; 4pin vibrators, 6 or 12v., 9 / 6.-Superadio, Dantzic St.,
[8854
Manchester.

If we are to be denied the pleasure
of seeing you, may we send our
latest Catalogue and Technical
Manual, price 6d., which gives
details of real quality Radios from
£20-0-0, also our exclusive Tri Channel system.

MARLBOROUGHRD.q

Arcturus makes at competitive prices.
WE Can Also Supply a Full Range of Guaranteed Replacement Valves for Any British non -ring. American or Continental type at an appreciably lower price.
SEND for Lists of These, and also electrolytic condensers,
line cords, resistances, etc.
CHAS. F. WARD, 46, Farringdon St., London, E.C.4.
[0452
Tel.; Holborn 9703.

li

!

Specified by

ALL Types of American Tubes in Stock of Impex and

1,000 non -ring British from 1/9;
A MERICAN, 2/9;
bargains galore; lists free.-Shippers, 18, Corporation
[0607
St., Manchester.

Sound Sales specialised Products sell

themselves anyway

of Rogers and Majestic Tubes, types
551, 227, 551s, 55s, 6B7, 56 and 58, 2B7, 6 red 5

SPECIAL Line
and 53; 3/6.

Ltd.

at

Office and Works),

Lines Previously Advertised Still Available.

(New

ROAD,

Order Over 5/- Carriage Free; under this amount

WARWICK
CLACTON,
Telephone

and

sufficient postage must be included with order.
ALL Enquiries Must Enclose 11/2d. Stamp.

DENCO

1387

ESSEX
770

ADIO CLEARANCE, Ltd., 63, High Holborn, W.C.1.
[8858
Holborn 4631.

EXISTS
VACANCY
FOR

PREMIER SUPPLY STORES.

pLEASE
1

RADIO TECHNICIAN

ADIO âUPl I LS, Britain's Leading
R
1L House, offer the following brand new

& Assist Research Dept.
Fullest details to Box 904, c/o The Wireless World.

Component Development

m

N:

,..

LOUDSPEAKERS, LOUDSPEAKER CONES, LOUDSPEAKER COMPONENTS,
TRANSFORMERLAMI NATIONS,
TRANSFORMER HOUSINGS,
TRANSFORMER WINDINGS,
CHOKE WINDINGS, FIELD

COIL WINDINGS, PERMANENT
MAGNETS, PRESS TOOLS AND
PRESSINGS, JIG BORING.
AUTOMATIC SCREW MACHINE
PARTS U P TO 2" DIAMETER,
Contractors to
the Admiralty,
War Office and

,

Order
lines at un-

medium and long waveband pass coils, ideal for re-

placements; 9d, each, 6/- a doz.
RADIO SUPPLIES, 22, Faraday Avenue, Manchester,
[8861
8. 'l'el.: Cal. 1261.
COULPHONE RADIO, Ormskirk.-6L6G octal valvés,
3/6, boxed, guaranteed; 11/ed. stamp catalogues. [8849

PARK ROYAL ;,-N.W10.

.

)tail

beatable prices.
THE Latest 1939-40 " Crosley " 8 -valve Receiver, 4
waveband, 7 push buttons, 10 watts output,
massively built cabinet finished in selected veneers, all
in sealed carto ; £6/5.
T IMITED Number of the Latest " Air -King " 11 Xi valve High Fidelity Receiver, 4 wavebands, 12 watts
output, twin speakers, large Magnavox auditorium and
tweeter, variable selectivity, large floodlit dial, magic
eye tuning indicator, beautifully finished cabinet, listed
at 25 gns.; exceptional value at £10/1.0,
1 a40 Battery Portables, 4 -valve superhet, medium and
- lax long
waveband, no accumulator required, complete
with battery, very light for carrying, no aerial or earth
required; £4/10.
AIR -KING 4 -valve Midgets, A,C./D.C., 100-250 volt,
medium and long waves; £2/15.
SPECIAL Offer in Car Radios to Motorists, just a few
left, 1939 Trawler, 6 -valve, push button, 60R12
volt, one wave model; £4/10. Two wave model; £5/5.
TUNGSRAM Double Diodes, 6/- a doz.; magic eye
holders, with 7 -way cable, 9d. or 7/6 a doz.
CENTRALAB Pots, less switch, long spindle, 10,000,
50,000, 500,010; 1/- each or 11/- a doz.
AMERICAN Goat Cans; 2/- a doz. with base. Magnavox output transformers; 1/9 each.
GUARANTEED Boxed American Valves, 1st grade;
2/3 each or 24/- a doz. 6A7, 78, 61/6, 6C6, 80, 84,
6X5, 6K7, 75, 6A8, 6Q7, 41, 42, 80, 39/44, 38, 25x5,
43, 18 and 6II6.
ROLA lin. P.M.'s with Universal transformer; 8/6
each. Ferranti, 7 -pin H.F. pentodes, type SPT4A;
2/9 eachTDIIILIPS Pots, long spindle, mixed sizes; 3/- a doz.
3.

Air Ministry
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'PHONE: W I LLESbEN 4322-3-4-5-6

goods as previously advertised still
V
available; write for free list.-Vauxhall Utilities,
[8727
163a, Strand, W.C.2.
QOUTIIERN RADIO, 46, Lisle St., London, W.C. Ger 1J rand 6653.-Stocks of receivers and replacement,
[8548
components as previously advertised,

VAUXHALL.-All

"Radio Laboratory Handbook.

Price 8s. 6d. net.

INSIDE

OUT."

NOW'AVAILABLE:-A Revised Edition of this most
popular Radio Manual. Up-to-date Chapters:,, Mder,

See Our Displayed Advertisement on page[048
1.18.

Receivers. Tabulated lint of exeat service Replacements
densers. Volume and 'l'ove Controls, etc. A Isst
Valves, Condensers.
os pr ctic.d hints for the Technician Colour Codes, Charts,
Technical Formula, New Valve base connections, etc.
bl
One Book ins free Section,, Available
STAND No. 12.
W. II. tmitl, a; due toed Il BeokselLr'
RADIOLYMPIA
Published by NORMAN ROSE (Eleeiriesl) LTD.,
Post Paid. WAVEBAND HOUSE, 43, Lamb's Conduit St.London,W.C.1.

a+
2/6

ADIOMART
THE SHORT-WAVE .SPECIALISTS
SPECIAL OFFER

!I!

Fully shrouded Transformer) by America's breast manufacturer. Whik
they last.
All 23C v. primary and fully impregnated.
15/T28708-375/375 v. 150 m/A., 6.35'5A. 2.55'5A. 5113Á
12/6
T19610-350/350 v. 150 in/A., 2.5VíA. 2.5V2A. 5V3A,
T7236-375/375 v. 120 m/A., 6.35 LT. 4A. 53 3A.
10/6
T7326-350/350 v. 100 m/A., 6.3VCT, 3A. 9V3Á
T7307-350/350 v. 80 ni/A., 6.3VCT. 3A. 5V3A
7/6
7/U
T7000-320/320 v. 80 m/A., 6.3V4Á. 55'3 A
16025-320/320 v. SO e,/A., 2.5V6A. 5V3A
v.
5/6
T464919-1OV4A Primary Tapped 110-250
T1113AB-110,230 v. 500 watt Auto Transformer
29/6
The following chokes are interleaved and impregnated.
shrouded
20-8
Hy.,
cadmium
in/A.,
135
ohms,
12/3
T7007-250
T7007Á-150 m/A., 250 ohms, 30-12 Hy., cadmium shrouded
12/6
4/11
100 in/A., 20 Hy., 500 ohms, unshroucfed
1/11
CO m/A., 15 Hy., 250 ohms
DUTY TRANSFORMER for models, bells, etc., 6 v. 3 a., 2/3
HEAVY
2/-.
4 mf., 1,500 v. test 500 v. wkg. oil filled condensers,
350-350.
1.50 ro /A,
DTITY Mains Transformer, worth 45/-.
HEAVY
4 v. 2.5 a. CT. 4 v. 6 a. CT, 12/6 ; 300-3011 v., 80 m'A., 4 v. 3 a.
CT, 4 v. 2 a., CT, 6/6, Moving Coil Speaker Transformers, power, pentode
2/11.
ditto
or push pull, 1/11. WB Heavy duty
CONDENSERS with Airplane Dial, 8 and 80-1. Cost 35,-. Pee
GANG
only. 4/11. Utility, 716. Microdials, 3/9.

W.R. Sin. PERMANENT MAGNET SPEAKERS AT ONE-THIRD COST
Extension Type (no Transformer), 8/11. Standard Type (with Transformer)
10/6. Energised 8", 1200 ohms with Transformer, 6/11.
Wire, 6 yds. 68., heavy 9d, Resin -cored Solder, Cit.
PIISHBACK
6d. ; Screened Flex, single, 6s. yd. ; twirl, 9d. yd. Assorted Solder
Tags, Gd. packet. Humdimmers 6d. each. Centralab pots, all sizes, 1/6
switched, 1/- tubular fuses, 2d. Milliammeters, 23 m.5., upwards 5/9.
1Leliable replacements for all types, British and American,
VALVES:
showing saving of over 50 per cent.
OUR NEW 66-PAGE MANUAL, packed fu I of valuable information.
Communication receivers, transmitters, etc., 70d. post free.
THE NEW RAYMART CATALOGUE shows dozens of New Short-wcv:
Components and is yours for lid. post free. TRADE ENQUIRIES solicited
for all types of communication equipment, transmitters, receivers, etc.

!'SADIO®®.IAR
Ltd.

44,

G5N1 (Birmingham)

®

HOLLOWAY HEAD, EtIFEI

Post free gs,

MrDliand3254

IINGHAIVI
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VALIIEHOLDERS
The CLIX valveholder range
covers patterns to accept all
the recognised English and

American valves,
including
Octal, Midget and Acorn types.
There

is a

specially designed Low -loss type having Frequentite

bases fitted with Clix Patent Floating Sockets. The Frequentite
base is protected against splitting when mounting on chassis,
by the use of Clix metal inserts.

CLIX Valveholders are specified for the

PRE-SET QUALITY RECEIVER
Here is the list of types specified
Type X.I11,
Type
Type X.I12.

3.

XIII.

3.

2.

4 -pin

...
...
...

5 -pin

7-pin

Each 5d.

...
...

6d.

All contact -tubes are of the CLIX RESILIENT type, machined
from the solid (not stampings) and, by a process involving
helical slotting, are given a stout resilience which guarantees
perfect contact irrespective of the valve -pin construction.

TRIMMER CONDENSERS
Here is another component in
which the use of Frequentite "
Ceramic is unrivalled.
The
unique design of vane permits
the condenser to be suspended
in the wiring without " sag " and
risk of any disturbance through
any possible movement of connecting leads.

'

Midget, Type R.480 single, variable
...
...
R.481, 4-50 mmfd.
Double, Type R.482, 3-30 mmfd....

Send for Clix Radio and Electrical
Post Free
Catalogue

3-30 mmfd.., and Type
...
... Each 6d.

...

...

116

gll.11

Advertisements 9

COMPONENTS -SECOND-HAND
CLEARANCE, SURPLUS, ETC.
AñAINS RADIO DEVELOPMENT COMPANY

Offer

Immediate Carriage Paid Delivery; call mornings.
Telephone Tudor 4046. Stamp for List 230 (100 new
season's bargains).
MICA Tag Condensers, 0.0001 to 0.002 T.C.C., Ormond,
11 etc., six different sizes in each parcel of twelve for
1/-, thirty for 2/-.
C.C. 8 mfd. 600v. Peak Metal Can Dry Electrolytics,
one hole fixing, 2/3; T.C.C. midget tubular card
ditto, 1/6.
ERIE One -watt Colour Coded Unused Resistors, any
size, 50 'ohms to 5 megohms, your selection, 3d.,
2/6 dozen; two-watt, 63.
Latest Potentiometers, long standard
CENTRALAB
spindle, unused, ail sizes, 5,000 ohms to 2 megohms,
2/-; with switch, 2/3.
Condensers, 400v. working, wire ends, best
TUBULAR
make, 0.0001-0.05 mfd., 4d.; 0.1 mfd., 4d.; 0.25, 0.5
mfd., 6d.
Unused Chassis Valve Holders, 5 -pin, 7 -pin, 3d.;
CLIX
American sizes, 6d.; best sleeving, 11/2d- yard.
Unused N.S.F. 1/2, 1, 2 -watt resistors, wire ends,
FIFTY
marked and colour coded, 20 different useful sizes in
each parcel; 50 for 2/6_
MAINS RADIO DEVELOPMENT COl\ PANY, 4. 6,
Muswell Hill Rd., London, N.6. Tudor 4046. [8778
Test

TIO

JAL

Brighton,

7.

D.C. volt

ranges i -5-25250 and 500.
A.C. and D.C.

current I,

2

a

priced at

Smile."

-SPEAKER Repairs, British, American, any
24-hours' service; moderate prices. -Sinclair
Speakers, Pulteney Terrace, Copenhagen St., N.1. [0590

LOUD
make,

Repairs, Any Transformers, choke,
GUARANTEED
motor armature, converter, dynamo, etc., keenest
prices, immediate quotation, prompt, dependable service.
-See below.

-

Finchley Rd., N.W.I.

Speedwell 3000.

10435

EPAIRS to
D
10, and coils

Moving Coil Speakers a Speciality; cones
fitted, fields altered; prices,
eliminators quoted; loud speakers, 4/-; L.F. andincluding
output
transformers, 4/-, post free, guaranteed satisfaction, trade
invited, estimates free; prompt service. -Loud -Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.
10394

not merely a Resistance and capacity
bridge but combines this feature with
a continuously variable voltage supply
for Leakage Current Testing on Electrolytic Condensers together with an
insulation Resistance tester and also
a most useful valve Voltmeter having
a range -5-100 volts.
Price £8 Os. 9d.
is

ELECTROSTATIC
VOLTMETER FOR
TELEVISION SERVICE
3 RANGE
VOLTMETER

Supplied complete with resin -cored solder,
flex and lamp adaptor, 8/6.
Solon resin -cored solder, 6d. per reel.

/¢í'séerecit-_ti`

"°""

SOLDERING IRON
W. T. Henley's Telegraph Works Co. Ltd.
(Dept. 2/E), Holborn Viaduct, London, E.C.I.

for

CROWN AGENTS FOR THE COLONÌES.
COLONIAL

A.C. and D.C.

Government Appointments.

PPLICATIONS from Qualified Candidates are Invited
11 for the Following
Post:IRELESS Engineer Required- for the Posts and TeleWIRELESS
graphs Department, Cold Coast, for three years, with
possible permanency. Salary £450, rising to £720 a year.
Free passages and quarters and Iiberal leave ea full salary.
Candidates, age 27-37, must possess the City and Guilds certificate in radio -communication, telephony and telegraphy,
and have a thorough theoretical and practical knowledge of
commercial wireless transmitters and receivers. They must
be able to instal and maintain a wireless station, and to
supervise repairs in the Department's Workshops. Preference will be given to General Post Office employees with
some knowledge of modern trunk line circuits and to candidates with a knowledge of morse and ability to operate.
A PPLY at Once by Letter, stating age, whether married
-at- or single, and full particulars of qualifications and
experience, and mentioning this paper, to the Crown
Agents for the Colonies, 4, Millbank, London, S.W.1,
[8850
quoting 51/5976.
DRAUGHTSMEN Required (in the Midlands); used to
.ate sma1l part mechanisms; write, giving particulars Of
experience, also state age and salary required. -Box 921,
A

c/o The

Wireless- World.-

Wireless Direction Finding," Third Edition.

6 6s. 3d.

THE WORKSHOP TEST SET

SITUATIONS VACANT
e

resistance

ranges, and is

REPAIRS AND SERVICE
CIERVICE with

5,

25, 250 and
1,000 m.a. 5
Capacity and

[8848

ItJETROPOLITAN
RADIO
SERVICE. -Guaranteed
1-11- repairs to American and British receivers; American
valves, service parts and rewinds, trade supplied.-1021-

Electric

For example,
the All -Purpose
Tester (illustrated here)
has A.C. and

5e,

[6892
Service, Repairs, rewinds, or
construction to specification of any type, competitive prices and prompt service. -Sturdy Electric Co., Dip ton, Newcastle -on -Tyne.
[0516

No dirt -the Solon is heated by the
element clamped inside the bit.
15
hours' use for I unit. Ready for use
in 4 minutes -maintains constant heat
at the point.

ALL-PURPOSE TESTER

[8841

MAINS Transformer

Don't worry about flux or dirt. Use
Solon and Solon resin -cored solder'
The resin runs out and acts as a flux.

has been

Edgcumbe Industrial Instruments

Assorted Condensers, 4/6; 50 assorted
4/6;
V 20 only Magic Eye tuning units resistors,
escutcheon,
2/6 each complete; 30 only American shortwith
wave coils, 4 in
box, 10-200 meters, 2/6 per box; 4 only crystal mikes, 25/ each; stands for same, 5/- each; 1 only lapel mike, list
price 2 ans., our price 25/-; 1 only 21/2 to 10 meter receiver,
used, 50/-; all the above goods are brand new. -Reeves, 23,

(LONDON TRANSFORMER PRODUCTS, Ltd),
la .T.Y.Willesden,
N.W.10. Willesden 6486 (3 lines).

a

the feature of Everett,
is built
into RADIOLAB testing equipment.

that

'vr

T

No cleaning with
the Solon

The same precision and intrinsic value

YALE'S RADIO, 280, High Holborn, London, W.C.].
-Goods previously advertised still available. [8846

Valves, spares, linecords, rewinds, repairers,

Ordinary iron requires

INSTRUMENTS

8

AMERICAN
of all types of American and -British receivers.E.R.I., Ltd., 22, Howland St., W.1. Museum 5675. [0434

cleaning after heating

DEPENDABLE

VrOIGT Latest Light Twin Coil, with B.B.C. corrector,
reflector horn, field rectifier, W.W. P.A. 12 -watt amplifier and 3 valve-feeder, Haynes Model R.2 tuner,
whistle
filter, all perfect. -Offers to Sargeant, The Bristol, Pastor'PIace,

British Mechanical Productions Ltd.,
79a, Rochester Row, London,

CLEANING

requires

inf. Tubular Condensers, 1/3; Coaxial
ed. yd.; Collaro gramophone motors,
AC37, complete pick-up tone arm, 35/-; mixer auto
changer, £5 / 5.-Superadio, Dantzic St., Manchester. [8856

G ®®V. cable,

Meanwood Rd., Leeds.

Why Solon fleet,le
Soldering is easier

EFFICIENT SERVICE

0-2,000
0-4,000
0-8,000

£6.6.3
NETT.
as used
For

by set manufacturers.

further details, write for Sheet 730w.

EVERETT, EOGCUMBE & CO., Ltd.

Colindale Works, London, N.W.9

[8843

Price 25$. net.

Post free 25s. gd.

Wireless
World
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SITUATIONS VACANT

AIR

ELECTRADIX

REF. No. A.337 I. Draughtsmen, Grade I, required at
the. Royal Aircraft Establishment, South ' Farnborough, Hants, for each: of the following classes of work
\ Detail design work on light mechanical and elec-

:-

ILLUMINATED MILLIAMMETERI

m/a back of panel illuminated milli ammeters .(as illustrated). Skeleton
type, 970 ohms D.C. with plain scale
and lin. needle 2ìn. mica panel, back
lamp and bracket. Neat and
compact. Can be used as voltmeter
with extra resistance. Great bargain
at 3/9 post free. Bulgin Midgets,
S na ta, 6/-. Sifam, Min., 10 m/a, 8/6.
Moving Coil Milliammeters, all ranges
in stock, 2,000 meters to, select from.
8

A
(B \
(

(C)

MOTOR BARGAINS in midget h.p., for
A.C. or D.C. 200/230 volts, 1/110th h.p.
D.O.T. type enclosed K.B., 2,000 revs.,

Next larger G.M. No. 2 type, high speed,
1/60th h.p., 4,000 revs., 5/6. Larger
1/45th h.p. Model G.E. No. 1, 12/6. All
first rate for model driving or light duty.

Illustration of technical publications. A. general
(D knowledge
of aircraft and aircraft engines is .de
sirable.

up to 4 amps., 6/6, with thermal delay trip, 10/- ; 10 amps., 14/- ;
20 amps., 18/6.. Also in D.P. and triple. 100 amp., 600 v., D.P. Ironclad
Switch, 20/-1ONTACTORS, S.P., 5 to 15 amps., A.C. and D.C., 100 v., 220 v., 250 v.,
C7/6. Mercury Switches, 230 volt, D.P., 22/-. 15 amps S.P., 20/-;
D.P., 25/--. With time lag of 30 secs., 15 amps., 220 volts, 35/-. Two
Statter 20 amps., S.P. Ironclad, 220 volts, D.C. coil, 25/-. Three 4-pole
or twin D.P. open type Contactors on bakelite panel, 25 amps., 220 v.,
Battery charge
D.C. coils, 27/6. Triple ditto and two on, one off, 25/
autos, 15 amps., 10/6. X -Ray Time ex -Switch, 1 to 15 secs, trip, hand

type, 40/-.

11/. of components:
tobulars, micas, variables, wire
sleeving, vol. controls, coils, magnets, chokes, switches,
mouldings, terminals, etc., post free; 10 lb., 5/-.

BARGAIN PARCEL of 10

resistances,

Over 1,000 other Bargains in our enlarged IZluetrated List " W

"

ELECTRADIX RAp1OS

218, UPPER THAMES STREET, LONDON, E.C.4
Telephone: Contra/ 4611

MGIMKER5
ARE yoy EARNI
THAN

10 PER WEEK?

If 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
qur unique Appointments Department: outlines HomeStudy Courses in all branches of Civil, Mechanical,
Electrical, Motor, Aero, Wireless, " Talkie " Engineering,
Building, Govt. Employment, etc., and gives details of
B.Sc., A.M.I.C.E A.M.LE.E., A,M.I.Meeh.E., A.M.I.A.E.,
A.M.I:W.T.,
A.M.Y.R.E.,
G.P.O.,
MATRYC., and all Exams. We Guarantee

-"NO PASS-NO FEE."
an ole hand or

a

Whether you be

budding apprentice get this

FREE and POST FREE.
BRITISH INSTITUTE OF- ENGINEERI N.
Look to-day.

TECHNOLOGY,

337,

at

-

2, BEACONSFIELD TERRACE RD.

In connection with the design of wireless appara1
tus. Candidates should have had good technical
training in electrical engineering and drawing office, and
workshops experience on radio, telephone or scientific instrument work, or work of an allied character.
.

CANDIDATES for the Above Posts should have had
Good- Technical Training and Workshops and Drawing Office Experience of a Character Appropriate to the
Post for which application is made.
SALARY Scale:-£220 a year, rising by- annual increment of £10 to £260 a year, and -thence by £12 to
£330 a year. Commencing salary -up to £260 a year, according to qualifications and experience.- Also
REF. No. A.338. I. Several Draughtsmen, Grade II,
for work in the above categories.
SALARY Scale -Up to '62s. a week, commencing salary
according to qualifications and experience.
THE Appointments are Non -pensionable. Entrants to
Grade I will be eligible for consideration for appointmentto pensionable posts in the event of vacancies arisPromotion from
ing on the permanent establishment.
Grade II to Grade I is governed by merit.
REQUESTS for the Necessary Application Form should
be made (quoting the appropriate reference No.) to
the Chief Superintendent, Royal Aircraft Establishment,
South Farnborough, Hants, enclosing stamped addressed
envelope. The closing date for the receipt of form is 8th
[8845
September, 1939.
Operating.
Wireless
of
Experience
Men with

YOUNG

the
REQUIRED for Three Years' Service as Constables intrade
(plus
Palestine Police Force. Pay ,11 a asmonth
OperaWireless
pay of £3 per month when employed
passages and
tors), uniform, rations and quarters. Free
must be single,
leave on full pay. Candidates, age 21-28,must
hold a Postof good physique and physically fit. and
master -General's Certificate in wireless telegraphy.-Apply,
and
of
education
stating exact age; height and particulars
4, Mill training, to the Crown Agents for 'the Colonies,
Palestine
"
letter
ine
Head
your
bank, London, S. W.1.
851
Police."
for
Required
EXPERIENCED Television Serviceman
for Valve
Indoor and Outdoor. Work.- Also vacancy
only
experience;
manufacturing
with
and C.R.T. Tester,
prewritten applications considered; state age, education;
vious trade experience, and if owner-driver.-G.E.C. Service
[8844
S.W.1,
Depot, Greycoat St., Westminster,
.

II to I and 3 to

10.30

(half-hour after Olympia closes).

VOIGT PATENTS LTD.
THE COURTS, SILVERDALE, LONDON, S.E.26
,

-

Telephone

:

Regd. Office :

-

SYDenham 6666

22,

Castle Street, E.C.I

THE INSTITUTE OF WIRELESS TECHNOLOGY
(Founded in 1925. Incorporated.)

ENTRIES
EXAMINATION
Candidates for the November Examinations
must apply notlater than September 30th.

Application Forms and Syllabus may be obtained from the
Secretary :-Harrie J. King, F.C.C.S., Institute of Wireless
Technology, 4, Vernon Place, Southampton Row, London, W.C. 1.
'Phone.: Holborn 4879,

Shakespeare Houss, 17/19,
Place, London, W.I.

Stratford

c c 2 w oa o.

ELECTRIC DRY SHAVERS
REMINGTON,

Rand,

Shavemaster,

Packard,

Casco,

Rabaldo.-Trade enquiries to Leonard Heys,
Henry St.,Blackpool.

36,

CHEAP Printing. -1,000 billheads, 3/6; sample free.[8180

Creteway Press, 18, Busted, Sussex.
Regular Reader
EVERY Radio Dealer Who is Not a Trader
" should
The Wireless and Electrical
of
and full
send his trade card at once for a specimen copy
" The Wireless and
details of the "-Trader " Services. influence,
largest
the
widest
has
the
Trader"
Electrical
leading manuweekly circulation, and is read by all the
Trade only. 15/-. per annum,
facturers and traders.
post free.-Published at Dorset House, Stamford St.,
n_
[0 615
don, S.E.1.
How
to
Shows
"
ENGINEER'S Guide to Success
Qualify in Television Radio Engineering and Servicing, sound, .recording, wireless communicating, etc., by
for this
studying at tome with theT.I.G:B. Write to -day contains
full partculars,
Great Guide-free-which gives
200
courses-over
engineering
of
choice
the world's widest
for qualifications such as
-and alone gives the regulations
A M 1:R.E., A.M.I.T.E., A.M.I.W.T., C. and
G., etc. Training until successful guaranteed.-The Technological Institute of Great Britain, 82, Temple Bar House,
London, E C.4. (Founded 1-917. 20,000 successes.) [8782

J

PATENT AND TRADE MARK
AGENTS
GEE and Co. (H. T. P. Gee, Mem. R.S,G.B., etc.), 51-52,
Holborn 4547-8.
Chancery Lane, London, W:C.2.
[0001
Handbook free.

TUITION
RADIO-Training.-P.M.G. exams. and I.E.E. Diploma:
[0611
prospectus free.-Technical College, Hull.
PRACTICAL Postal Courses, radio television; test equipment design; I.P.R.E. and I.W.T. exams.-Write
[8838
I.P.E., 3, Shirley Rd., London, W.4.
WIRELESS.-Complete training Marine, boadcast ,and
television; posts waiting; mod. fees; boarders taken;
approved college, prose.-Dept: W., London Radio College,
-.
[0580
Grove Park Rd., London, W.4. (Chi. 3244.)

Wireless Servicing Manual," Fourth Edition.

ABI N ET

ACOUSTICALLY DESIGNED
A complete range for all Wireless World
and
Commercial Chassis
Receivers

Special Drawings free on request

MISCELLANEOUS

,

LESS°

D URI NG .RADfOLYMP/A

-

I

-

EMERGENCY 12 -VOLT LIGHTING SETS. " V " Dynamo sets for use
with 12 -volt battery, 12/16 volts, 10 amps, Enclosed, ball bearings,
Vee. pulley, 35/-- Switchboard for same with ammeter, max. -min. auto
cut-out and in. Main Switch and Fuses. The set 65/-. Generator
only, 35/-. C.Z. Meter, 7/6. 30 AMP. 0 k.w. Model T.B. Generator,
220
12/l6 volts, 45/-. A.C.-D.C. Crypto Constant Potential Charger for
volts single phase with output, D.C. of 8 volts 50 amps. and 100 volts 1. amp.
breakers,
type
SWITCH -GEAR, CIRCUIT BREAKERS, 3 single -pole, open
50 amps., adjustable trip, each 27/6. One single -pole open type 200 amps
time lag 5 to. 20 sees., 60/-. S.P. small Circuit -breakers, totally enclosed,

/

-

.

at a price never before offered, 7/5 only.

J5

trical apparatus.
In connection with the design of aircraft and other
instruments.
Detail design work on aircraft equipment, A
knowledge of aircraft armament is desirable, but

not essential.

STUART Petrol- Electric sets,
100 EMERGENCY .ENGINE .SETS.
Larger
water cooled, 150 watts coupled to 30 v., 5 amps. dynamo, £12.
size 50 v., 10 amps. 500 watts, £16.
in
case,
'Phones
A.R.P. WARDENS and Others.-Portable
W.D., all
with handcomb, 45/-. Pocket Headphones.Wireless
type
leather headband, strap and cords, 2/6 pair.
Unwith aluminium headbands, 2/9. 4,000 ohms, 4/6.
breakable Govt. Cable, 55/- mile. Portable Day and Night
or
Hand
type.
Signal Lamps. Aldis or Lucas. Army
Generators for field
tripod. Mains Bells for warnings,. D.C.. or A.C. Hand
Isker
volts.
Morse
1,500
and
volts
800
(D.C.),
transmitters
or emergency
code message record on
Recorders for use when 'phone unsuitable, makes
spring driven,
paper tape. Walnut cased, as new, portable field type, type
with tape
with tapper key and meter indicator, V. Open G.P.O. perfect
spring
with
incomplete,
end
soiled
few
A
reel in base, 55/10/-.
Sounders,
drive, 35/-, Dry cells work Irakers, no radio needed.for G.P.O.
signals,
4/6.
code
fitted
7/6. 3 -colour light switch box with Morse KeyElectric
Motor Pumps, will
D.C. Generators. 500, 800 and 1,500 volts.
A.C. or
mains,
or
battery
car
12
v.
a
Eft.
on
hour
per
120
galls.
deliver
D.C., 53/7/6. Electric Blowers, Foul Air Exhausters, 25/
wall and table 'phone
ALARM BELLS.-BELLS for all purposes. House,
Bells. Call
bells for battery and mains. Single stroke per push Workscheap.
Buzzers. Fire Alarm Bells and Pushes. First-class British,
revs., 8/10
to
2,000
up
revs.
at
300
generating
Start
WIND DYNAMOS.
amps., ball -bearing, enclosed type, 35/,
Automatic
enclosed
D.C.
250
watts
LUCAS AERO, 9/12 volts,
wireless.
lightingheat'gn wi
for L.T. supply
Cost £15. Sale:25/-.
5 amps.
6
volts,
L.T.
and
H.T. DUAL, cost £12. 600 volts, 100 m/a,
Sale 20/-MORSE.
LEARNING
TO
AID
AS
AN
SOUND
RECORDING
HOME
The FEIGH RECORDER fits any Radiogram, positive drive, worm gear and rack.
'e
Complete ready for use, only 37/6. Super
Feigh Fidelity Set, 42/6. Tracking Gear
only, 21/-. Blank Discs only, 3/3 per
Pre -amplifiers for Recording
dozen.
Mikes, 1 -valve Battery Model In cabinet,
25)-, A.C. Mains pre -amplifiers, with
valve rectifier, steel -cased model, 60/-.
ELECTRIC LIGHT, 1,000 Porcelain Ceiling
3/- doz.
Connectors,
Roses with Ramie Junction
SMALL MOTORS. In almost new condition. .1/100th h.p. to 1/8 h.p. are offered
at bargain prices. All voltages.

:

Ministry.

-

Price 5s. net.

Send lid. stamp for details of Standard Models
Lockwood & Co.,

65,

Lowlands Roa],

Harrow

Telephone:. Secan 1810

7amphoniê
AMPLIFIERS

Pamphonic Reproducers Ltd. (Associated with PYE Ltd.)
45, St. Pancras Way, London, N.W.1.

'Phone

THE

:

EUSton
on 1727.

NORTHERN

POLYTECHNIC,

HOLLOWAY ROAD, N.7.

Department of Musical Instrument
and Radio Technology.
Head of Department

:

S. A. Hurren, M.I.R.E., F.I,W.T.

Day -and -Evening Courses in

RADIO SERVICING AND
TELEVISION SERVICING

in preparation for ail recognised qualifications in these subjects. Practical laboratory
and workshop experience provided.
Prospectus free on application to .Secretary.
New Term begins September 11th.
Evening Enrolment September 21st and 22nd.

Post free 5s. 5d.
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Third Edition of

Advertisements

BUSINESSES AND PROPERTY FOR
SALE, TO BE LET, OR WANTED
" THE Wireless and Electrical Trader " is an essential
Trader; its

WIRELESS

1

the equipment of every Wireless
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 subscription to the trade only, 15/- per annum, post free. -Send
your trade card for specimen copy to Dorset House, Stam-

part

of

DIRECTION
FINDING

BOOKS, INSTRUCTION,

'PREMIER
* RADIO STOCKTAKING SALE
SPECIAL CLEARANCE OFFERS!
IGRANIC WIRE WOUND POTENTIOMETERS, 3 watt
rating, 2,500 ohms, 5,000 ohms, 1.0,000 obnrs, 50,000 ohms,
2/- each.
me_.
POTENTIOMETERS WITH SWITCH, 3 meg.,
20,000 ohms and 10,000 ohms, 1/3 each.
2
POTENTIOMETERS WITHOUT SWITCH, meg., 1 meg.
meg., 400,000 ohms, 25,000 ohms, 20,000 ohms, 10,000

ETC.

Valve Data. -The 200 -page Raytheon Data

A1IERICAN
Book gives full characteristics, applications, all types
American valves; invaluable to servicemen; post free anywhere; 2/3. -Leonard Heys, 36, Henry St., Blackpool.
[0594

ohms, 1/- each.
'PECIAL OFFER -CONTINENTAL MAINS VALVES,
4 v. AC Types, 5 -pin only, AC/HL, AC/L, AC/P, AC/SG,
AC/VMS, AC/HP, AC/VHP, 2/6 each.
F.W. R ECT1 F I E RS, 350v.120rna., 4/6 ; 500v. 120 ma.,5/6,
20 v. 181 AC/DC Types, SG. Var. Mu., SG. Power, HF Pen.,
2/- each.
U.S.A. Types, 24, 30. 41, 39/44, 35/51, 55, 54, 57, 58, 71,

LL Wireless and Rodio Engineering Books Available
through new financial terms as low as 2 6 monthly.
-Write a card or call personally for details and lists from
the Radio Department, Phmnix Showrooms 66, Chandos

[8623

Place, Strand.

BY R. KEEN, B.Eng.

á

10614

ford St., London, S.E.1.

TILEMEN'TARY Principles of Wireless Telegraphy and
Telephony." By It. D. Banguay. Revised by O.
Brown, B.Sc. Third edition (1930). 'The standard textbook for wireless stddents and beginners. Deals with
the whole subject of wireless telegraphy and telephony,
avoiding too technical a treatment of the problems involved. Well illustrated. Price 7/6 net. By post 8/-,
from Iliffe and Sons Ltd Dorset House, Stamford St.,.

L

rl BOOK OF INSTRUCTION AND REFERENCE FOR ENGINEERS, TECHNICIANS,
TELEGRAPHISTS AND OTHERS ENGAGED OR INTERESTED IN THE USE

OF. DIRECTIVE WIRELESS TELEGRAPHY FOR THE NAVIGATION OF
SHIPS AND AIRCRAFT.

TUBULAR CONDENSERS, .002, .0031, .0003 and .0009
mfd., 1/- doz. Your choice.
Metal Can. 8 mf.
ELECTROLYTIC CONDENSERS,
320 volts, 2 for 1/6. 8+8 mf. 475 v.+10 mf. 50 v.,
2 for 2/6. 8+8 mf. 450v.+8 mf. 250 v., 2 for .2/6.
T.C.C. DRY ELECTROLYTICS. 8+8+4 mf. 500 v.
2/- each.
500 v. CARDBOARD ELECTROLYTICS. 4 mf. or 8 mt..
1/6. 8+4 mf., 2/9. 8+8 mf 2/6. 4+4 mf., 2/4.
MANUFACTURERS'.
MAINS
TRANSFORMERS
SURPLUS. 250-259 v. 60 ma., 4 v. 2 a.,13 v. 1 a., 3/6.
300-350 v. 60 ma., 4 v. 1-2 a., 4 v. 3-4 a., CT, 6/11.

' THE
Wireless World" Diary for 1939 contains 77
of facts, formula' and general information of
the kind that is always wanted but is difficult to follow.
Also a list of the most important European Broadcasting
Stations and short-wave stations of the world. Twelve
pages of circuit diagrams of receivers, amplifiers and units.
-By post 1(7 from Iliffe and Sons Ltd., Dorset House
Stamford Street, London, S.E.1.

-

We haven't room here to tell you all about our
new lines, but details of our vast range will be
found in the new

-

FOUNDATIONS

of

Wireless."

Second edition.

By A. L. M. Sowerby,

An elementary textbook

PREMIER

on receivers. Deals fully with the construction of wireless sets, valves, and the process of detection. Price 4/6
le a.nd Sons Ltd., Dorset
net. By post 4/11, from Mlle

The third edition of this wellknown book deals with the
principles of Wireless Direction
Finding and gives an account
of the circuits and apparatus
used in its application to navigation. The Adcock Aerial has
a separate chapter covering its
principles together with much
information on its installation
Fur t h e r
and performance.
included
on Shore,
are
chapters
installations
Aircraft
and
Ship
as well as a special section on
the choice of a suitable site for
the Aircraft Ground D.F., with
Adcock Aerials.

25/, net

MLIFFE & SONS LTD., DORSET HOUSE,
STAMFORD STREET, LONDON, S.E.I

;

-

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

ALL POST ORDERS TO: Jubilee Works,

167; Lower
Amh_est 4723
Clayton Road, London, E.S.
CALLERS TO : Jubilee Works, or our NEW PREMISES'
Crotra! 2833
FLEET STREET, E.C.4.
Macaalag 2381
Illeyr 50, High Street, Clapham, S.W.4.

The "Wireless Servicing Manua " deals fully
with Testing Apparatus, and explains the methods
of locating and curing faults in receiving
equipment. includes a special chapter on Television Receivers.

969,

rifs

Ganging, Automatic Volume Control, Instability
Distortion, Mains Hum, Whistles and Locat
interference, are all separately treated. There is
also a special chapter on the Aerial -Earth System.

WIRELESS
ENGINEER

information on short-wave receivers, and on
methods of operating extension loud speakers,
has been added. The reference material, including base -connections for British, Continental and
American valves, and the various colour codes
for components, has been extended and
brought up to date.

Issue

VALVES

U.S.A.

-

"The Wireless World")

5/- net

!N

-

By W. T. COCKING

25/9

PRICE 6d.

-

PREMIER SHORT-WAVE KITS.
Complete to the last detail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid iastructións for building and working. Each kit
is supplied with a steel Chassis and Panel and user
plug-in coils to tune from 13 to 170 metres.
17/6
1 Valve Short -Wave Receiver or Adapter Kit
... 20/1 Valve Short -Wave Superhet Converter Kit
1 Valve Short -Wave A.C. Superhet Converter Kit 22/6
.. 25/...
2 Valve Short -Wave Receiver Kit ,.
3 Valve Short -Wave Screen Grid and Pentode Kit 58/6
PREMIER U.S.A. QUARTZ TRANSMITTING CRYSTALS
7 me Band, 101- each; with Calibration Certificate.
Enclosed holder and base, 3/-.
MORSE KEYS. Excellent brass movement on balcelite
base, 2/9 each.
PREMIER SHORT-WAVE COILS, 4- and. 6 -pin type r,
13-26, 22-47, 41-31, 78-170 metres, I/O each, 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 construction, with Trolitul insulation. 15 mmf., 1/6
25 mmf., 1/7 ; 40 mmf., 1/9 ; 100 mmf., 2/- ; 160 mint.,
2/3 ; 250 mmf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING CONDENSERS. 15 mmf., 2/9 ; 40 mmf., 3/6 ; 100 mmf 4/- ;
160 mmf., 4/6.
CHARGERS.
Westinghouse
PREMIER BATTERY
Rectification. Complete. Ready for use. To charge 2 volts
at ; amp., 10/-; 6 volts at amp., 16/6; 6 volts at lamp.,
19/6; 12 volts at 1 amp., 21/-; 6 volts at 2 amps., 32/6.
COIL FORMERS, 4- or 6 -pin low -loss, 1/- each.
Orders 5/- and over seat Post Free. Under 5/- please
add 6d. Postage.

WIRELESS
SERVICING
MANUAL

PRICE:
By post

HUGE REDUCTIONS

Fourth Edition-

550 illustrations

CATALOGUE

1940
-

GET YOUR COPY TO -DAY!

Data Charts." By R. '1'. Beatty, M.A., B.E.,
Second edition. A series of Abatis providing most of the essential data required in receiver design
and enabling problems to be solved without having recourse to complicated mathematical formula:. Price 4/6
By post ,4/10, from Iliffe and Sons Ltd.,. Dorset
net.
House, Stamford Street, London, S.E.1.

to;-

PAGES

Over 20 Pages of British and U.S.A. Valve Data
Receivers, Transmitters, Amplifiers, Components.,

RADIO
D.Sc.

Engineering students and
research engineers will find useful
references to a selected list of
some 600 of the more important
contributions to the literature
of D.F.

800 pages

111

House, Stamford Street, London, S.E.1.
"

2B7, 6A7, 12Z3, 210, 259,

77, 78, 85, 2A5, 2A6, 2A7
all 2 for 3/-.

London, S.E.1.

'

11

The Journal of Radio Research and Progress.
Monthly
ILIFFE

By post 5/5

2s. 6ed.

& SONS LTD., Dorset

specifications;

We do quite a
lot of business

ILIFFE & SONS LTD.,
DORSET HOUSE,STAMFORD ST., LONDON,S.E.1
.

but we hare a

standard list.

making up trans-

conjunction. with "THE. WIRELESS WORLD"
and Publishel by the Proprietors:-

formers to
customers

net.

House, Stamlcrd St., London,

May we send you
a copy ?

own

W.B R Y A N' S.R V R

G

E``1T D;

Westmoreland Rd., London, N. V.9. 'Phone: Colindale71.1

W.W au

W.W2o

"Handbook of Technical Instruction for Wireless Telegraphists." Price

2IS.

net, Po.5t free

25$.-

9d.
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RADIO
LABORATORY
HANDBOOK

By M. G. SCROGGIE, B.SC., A.M.I.E.E.
issued in conjunction with

' The Wireless World

384 pp.
211.

illustrations

PRICE

8'6

By post

NET

9/-

Radio Laboratory Handbook" is the only practical and reliable handbook on
the subject. It 'gives the serious wireless worker complete information from firsthand experience about laboratory equipment, the instruments which are necessary
and the correct methods of operating them.
The fundamental principles are fully discussed, as well as the sources of power
and signals, instruments and measurements. Other sections deal with ultra -high frequency work, the working out of results, and reference data. There is also a
collection of the most useful symbols, abbreviations, formulae, laws, curves, tables

and other data.
A complete index, numbered sections and cross references enable the reader to
find what is required without loss of time.
From Bookstalls and Booksellers or direct from the Publishers

ILIFFE

&

SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON,

S.E.I

INDEX TO ADVERTISEMENTS
PAGE

Ambassador Radin Works
Armstrong Manufacturing Co.
Automatic Coil Winder Co., Ltd.

7

6
1

Belling & Lee, Ltd.
Birmingham Radiomart G5N1
Birmingham Sound Rcprodncers, Ltd.
British Jnstitute of Engineering Technology
British Mechanical 'Productions, Lid.
British Pin
British Rola Co., Ltd.
Bulgin, A. F. & Co., Ltd.

10
9

PAGE

Fluxite, Ltd.
Garrard Eng. & Mfg. Co.. Ltd
General Electric Co., Ltd.
Goodmans Industries, Ltd.
Henley's, W. 'L, Telegraph Works Co., Ltd.
D.M.V.

Institute
Lockwood

of Wireless Technology
&

Co.

London ltádio Supply Co.

Cosser, A. C., Ltd.

McClure. John, I.td.
M.R. Supplies

Segalliers

8

Denco

Dubilier Condenser Co., Ltd.
Edgcuinbe, Everett & Co., Ltd.
Electradix Radios

4
9

10

New Times Sales Co.

SUPER COMMUNICATIONS
first class set incorporating every desirable
feature. The " R" meter works well on both CW and
Phone, noise level is exceptionally low while the B.F.O.
does not bring up background noise.
Sensitivity better than one microvolt on all bands.
is a

BRIEF SPECIFICATION.

Salford Electrical Co., Ltd.
Savage. W. Bryan, Ltd.
Scophony, Ltd.
Sound Sales, Ltd.

Back Cover
10
10
7

12
7

10

RECEIVER
McClure product
incorporates the latest refinements and is designed with
unlimited care to do its
work faithfully and to give
efficient and lengthy serv.ce.
Every

£27.1O.O
arranged.

u._. Terms can

9

10

9

Price

Iloso, 1\brman

Pa.mphonic Rcprodueers, Ltd.

to 600 Metres, 5 bands, no gaps. Electrical Band,
spread. HE on all bands. RF gain control. Two 415 Kc Iron
cored IFs. Continuously Variable Selectivity. BFO with variable
pitch and zero beat adjustment. Variable delayed As u, separate
valve amplifies DC. Unrlelayed amplified " R " meter. Differential crystal gate. Two phone jacks. Separate NF Oscillator.
Standard rack site. Two AP stages, ßL6 01'. 4,000, 3,000 and
7.0 oleos 0.1'. Dipole and single aerial input. Illuminated dial.
Seel col, petchromium and black crystal finish.
03 valves.

...

be

Write: Edward Thomas, Facilities Dept.,

JOHN McCLURE LTD.,

(G6JM)
ERSKINE RD., LONDON, N.W.3. pRoerose 3433.g

Dorset Douse, Stamford Street,
Printed in England for the Publishers, ILIFFE AND SONS LTD.,
"Tile Wireless World" can be obtained abroad from the following: FRANCE: W. H. Smith
Messageries Dawson, 4, Rue de Faubourg Poissoniere, Paris. BELGIDM: W. II. Smith &
Melbourne (Victoria), Sydney (N.S.W.I, Brisbane- (Queensland), Adelaide (S.A.), Perth
Auckland; Christchurch and Dunedin. INDIA: A. H. Wheeler & Co., Bombay, Altahabad
Central News
News Co., Montreal; Gordon & Catch, Ltd., Toronto. SOUTH AFRICA
International News

11

5

Northern Polytechnic

MECLURÉ HAPiDBUILT RADIO
This

3
2

PACE

Partridge. 7,.
feto -Scutt, Ltd.
Premier Radio Stores

Steatite

8

Inside Front Cover
11
8

Porcelain Products, Ltd.
Taylor Electrical Instruments
Varlet', Ltd.
Voigt. Patents, Ltd.
V'urlcxion, Ltd

4

&

Sigcoi co

Westinghouse Brake
Whiteley Electrical Itadlo Co.. Ltd.
Ra

10
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"World Radio"

SECOND EDITION

5

-Completely Revised

RADIO DA' l'A
CFIA TS
A SERIES OF

ABACS

Providing most of the essential Data required in
receiver design

By R. T. BEATTY, M,A., B.E., D.Sc.
PRICE 4/6 net
BY POST 4/10
From all leading booksellers, or direct from the Publishers.
Published from the offices of "THE WIRELESS WORLD,"
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I
W.W.93

London, S.E.1, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London,. S.E.l.
& Son, 248, Rue Rivoli, Paris; Itachette et Cie, Rue P,daumur, Paris, and branches;
Son, 74-75, Boulevard Adolphe Max, Brussels. AuaTRAL,A: Gordon & (botch, Ltd.,
(W.A I, and Launceston (Tasmania). Now ZEALAND: Gordon & Goteh, Ltd., Wellington,
and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin
Agency, Ltd.; Wm. Dawson & Sons (S.A.), Ltd., Cape Town. UNITED STATES: The
Co., New York.
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RADIO
INTERFERENCE

SUPPRESSION
By

GORDON WM. INGRAM,
An invaluable book for every electrical and radio engineer, which will
also be appreciated by servicing
experts and wireless enthusiasts.

It classifies types and causes of interThe
ference and their remedy.
text and three appendices provide
immediate and practical analysis
of causes, whilst the subdivision of
electrical apparatus into groups
makes for easy reference.

include :-Coloured
supplement: Interference Diagnosis.
The contents

B.Sc.

162

PAGES
60

ILLUSTRATIONS

PRICE

5/ NET
By post 5/3

Sections on :-The natur* of electrical
interference and its classification.
The production of interference by

electrical plant. Technical considerations and the design of suppression
apparatus. The industrial application of suppression. -Tables and
Reference List.

®

BINDING
CLOTH BOARDS
e

SIZE
72rí

x

5"

Appendices :-Interference Classification Table-Suppression Method
Table-Anti-Interference Aerials.

YOU NEED
-THIS BOOR
You can get a copy from STAND 30,

RADIOLYMPIA, or, if you are not

the

visiting

will

Exhibition, one

be sent you by return on receipt

of the coupon and 3d. in stamps.
"The All Metal Way" contains

56

of technical information
and circuits relating to rectification
and includes chapters on television
H.T. supply, telephony monitoring,
reduction of interference, etc.
pages

Published by

ELECTRICAL REVIEW LTD.
DORSET HOUSE

STAMFORD
LONDON

STREET
S.E.1

.COUPON.'
WESTINGHOUSE BRAKE & SIGNAL CO., LTD.
82, York Way, King's Cross, London, N.B.
"The Ail Metal Way "
Please send me a copy of
for which

I

enclose 3d. in stamps.

Name
Address

Mention of "The Wireless World," wizen writing to advertisers, will ensure prompt attention,

W. W.

31 /8/39
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HIS MASTERS VOICE'

ttt

"HIS MASTER'S :VOICE"
By achieving perfect naturalness in the

reproduction of every word, note and sound
"His Master's Voice" technicians have provided
radio enthusiasts with "advanced listening" for

1940
Important "H.M.V." technical advances
enable you to derive greater enjoyment from
broadcast transmissions, and to elicit from your
favourite records a tonal realism hitherto un`

...

realised

Beautiful cabinets combine accurate

acoustic matching with the appeal of good
furniture.
In high definition television,

too, " H.M.V." offer you at popular
prices, more vivid and reliable

reception. Ask for a demonstration
at your dealer, and/or post the

coupon.

NOW
COUPON
POST THIS
London,
Clerkenwell
Voice,"
To

16

His Master's
I

MODEL 1500. " H.M.V." 6 -valve
'all -world superhet Radiogram, with
posh-button tuning on radio, and
music of your own choice on the

24 GNS.
electric gramophone'
or by h.re pJrchase.

Road,

98-108,

should be pleased to receive

a

E,C.1.

copy of your coloured booklet illustrating the

f

Radiolv Instrments.
complete new range of "His Master's Voice " * Teleyision Receivers.

NAME
ADDRESS
* Cross out item not required.

W.W. 31/8.

-

