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EDITORIAL 
Interference Forms 

Make Them Readily Available 
HE Post Office is to be con- 
gratulated on the tactful and 
efficient manner in which they 
are endeavouring to bring 

about the suppression of electrical 
interference. Pending legislation on 
the lines proposed by The Wireless 
World to ensure that the sup- 
pression of interference is fairly ad- 
ministered, the Post Office continues 
its good work and is ready to investigate 
any complaints received from in- 
dividuals, provided that the Post Office 
official interference form is filled up as 
a guide to the engineers in trying to 
locate the trouble. It is, perhaps, not 
sufficiently widely known that these 
forms are available for this purpose and 
can be obtained on application either to 
the General Post Office direct, or to the 
local resident Post Office engineer of the 
district. Unfortunately, the addresses 
of local engineers are not readily 
available to the public and we would, 
therefore, urge, as a part of the service 
which the Post Office is carrying out 
on behalf of listeners, that these forms 
should be made available to the public 
on application at any head Post Office. 
They would then be handed in to a 
Post Office after completion for trans- 
mission to the proper authority, 

Forms relating to other services of 
the Post Office are available in this 
way, and there seems to us to be no 
reason why this procedure should not 
be adopted in the case of the inter- 
ference forms. It would save bother 
and inconvenience to the public and 
to the Post Office alike. 

It should be remembered that these 
forms should only be completed and 
forwarded to the Post Office after the 
listener has fully satisfied himself that 
the interference with wireless reception 
is due to some trouble apart from his set 

r- -. 
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or his own premises and is of such a 
nature as to be beyond his own con- 
trol. Sufferers from interference should 
not take upon themselves the task of 
complaining direct at the source of the 
trouble, even if they succeed in identi- 
fying it, as such action often prejudices 
any effort which the Post Office may 
make subsequently. 

Replacements 
Reputation of the Industry 

T HE wireless industry has gained 
for itself a high reputation for 
readiness to replace faulty 

articles with the . minimum of in- 
convenience to the purchaser. It is 
well known that valve manufacturers 
do not hesitate to replace a valve if the 
purchaser satisfies them that it is 
faulty and, similarly, throughout the 
industry we find the same kind of 
readiness to accept responsibility with- 
out question when any component or 
set is shown by the purchaser to be 
defective. 

This is a very commendable attitude, 
but we sometimes wonder whether 
there are not two sides to this question, 
and whether the manufacturer would 
not create a still better feeling if the 
necessity for these replacements oc- 
curred less often. We believe that a 
large proportion of the replacements 
which are made would never have been 
necessary if the articles had received a 
little more care in testing before going 
out. 

These remarks are prompted as a 
result of many instances of defective 
articles Which have come to our 
notice, but it must not be thought 
that our criticism applies to all manu- 
facturers, some of whom, to our know- 
ledge, go to infinite pains to see that 
every article is as free from defects as 
skill and ingenuity in testing are able 
to .ensure. 
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Corrected A.V.C. 
ALTHOUGH highly' satisfactory results can be obtained by ordinary A.V.C. systems in which the 

H.F. valves' are controlled, theoretical perfection is impossible, for the controlling bias is dependent 
on the detector input. In the new double -diode pentode (D.D.Pen) embodying a vaiiable -mu pentode 
as an L.F. stage the A.V.C. control is taken both forwards and backwards to the L.F. and H.F. 
stages respectively. As a result it is possible to obtain almost perfect A.V.C. since both pre- and 

post- detector volume control is obtained. 

rirHE subject of automatic volume 
control has been discussed from 
a number of different angles in 
recent articles in these pages. l 

brief discussion of, the circuit of Fig. 1, 

which shows a double -diode VI used for 
delayed A.V.C., followed by a triode V2 
used as pure L.F. amplifier, will serve as 
a kind of informal summary of previous 
articles from other pens, and will serve to 
remind the reader of the principles 

involved. 
The tuned cir- 

cuit with which 
the story begins 
is meant to repre- 
sent the last tuned 
circuit of a com- 
plete set. It is 
connected, by 
way of the grid - 
leak and conden- 
ser, Ri, CI, to one 
of the anodes of 
the double -diode 
Vr. The second . 
anode is joined to 
the first by a con- 
denser, so that 
both are effec- 
tively at the same 
signal potential, 
and this second 
anode is connected 
to cathode by the 
leak- resistance R4 
of about 0.5 
megohm. 

This sec second 
anode behaves ex- 

actly like the grid of a power grid 
detector ; since some small " ` grid "- 
current is flowing through R4, even when 
no signal is supplied, rectification begins 
as soon as any signal reaches it. The 
rectified signal is passed on, by way of 
the coupling condenser, to the grid of the 
amplifying valve V2, the grid -leak R3 of 
which may or may not take the form of 
a potentiometer volume control as sug- 
gested in the diagram. The bias of V2 is 
derived from the voltage -drop caused by 
the passage of its anode current (and 
screen current, too, if a tetrode or pentode 
should be chosen) through the cathode 
bias resistor R2. If a suitable filter (not 

The new Cossor double - 
diode pentode with 
whit h practically perfect 
A.V.C. can be obtained. 

*Communicated from the Research Laboratories 
of A. C. Cossor, Ltd. 

How to Use the New 
Double -diode Pentode 

shown) is interposed between Vr and the 
grid of V2 the two valves together make 
up, in effect, a power grid detector in 
which, by separating the function of recti- 
fication and low -frequency amplification, 
the usual irritating tendency of the grid 
detector to overload has been avoided. 

Delayed A.V.C. 

It would be quite possible to derive 
automatic bias for the earlier valves in the 
set from the anode which carries out the 
function of signal rectification, but only 
at the cost of biasing back these valves, 
and so reducing amplification, before the 
signal had reached full loud speaker 
strength. To avoid this, the other anode 
is used for providing automatic bias, its 
" . grid -leak " RI being taken to a point 
which is negative with respect to its 
cathode. Such negative voltage is most 
simply obtained by connecting the 
cathode of Vr to that of V2, so that the 
bias of V2 is also available for Vr. RI 
may then be returned either to earth, as 
shown, or to a tap- 
ping on R2 if the 
full voltage across 
this resistor is not 
required. 

Since the grid de- 
tector, which is 
actually a diode 
valve, does not 
begin to rectify 
until grid- current 
flows, this negative 
bias has the result 
of allowing rectifi- 
cation on this anode 
to begin only when 
the peak voltage of 
the signal exceeds 
the bias applied. 
By suitable choice 
of bias voltage the 
commencement of 
rectification can be 
made to coincide 
with the attainment of an output of 
normal loud speaker volume from the set. 
If the rectified voltage across RI is now 
used to supply bias to earlier valves, their 

amplification will remain at maximum 
until the set is delivering full volume to 
the loud speaker, after which the rising 
bias voltage will give an automatic control 
of volume. This scheme, in one form or 
another, is known as " delayed A.V.C." 

No matter whether V2 is a triode, a 
tetrode, or a pentode, or even a composite 
valve including the . two diode anodes 
within it, the results given by the circuit 
of Fig. I will be the same. 

For controlling the onset of automatic 
control the circuit of Fig. r is, as we 
have seen, as perfect an arrangement as 
could be desired. Let us jump to the 
other end of the scale of signal voltages 
and consider the reception of the local 
station. We may assume, purely as an 
illustrative figure, that a bias of 20 volts 
is required on earlier valves to keep the 
amplification of the set low enough for the 
necessarily large signal received at the 
aerial. This bias can only be derived' 
from the rectified voltage across Ri ; to 
provide this the peak signal voltage across 
the tuned circuit must be greater than 
20 volts by at least the delay voltage. 
The whole of this large signal is applied 
to the second (signal -rectifying) anode of 
Vr, with the result that V2, and. with it 
the output valve, will be outrageously 

Fig. i.- Circuit for a double -diode valve V1 used for delayed A.V.C. 
The valve V2 is a straightforward triode L.F. amplifier coupled in the 

usual way to an output pentode. 

overloaded unless hasty use is made of the 
manual volume control R2. 

In effect, the automatic volume control 
serves to keep the signal comfortably 
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Corrected A.V.C. - 
within the range of control which R3 can 
provide, and smoothes out to a very 
marked extent the effects of fading, but it 
does not prevent the output level of the 
set fiat rising and falling over a range 
of perhaps to to i if the carrier voltage 
at the aerial should vary over a range of 
several thousands to one. 

Since the A.V.C. bias can only be ob- 
tained by rectification, and since a large 
bias can only arise from a large signal, 
nothing can be done on the pre- detector 
side to prevent this residual variation of 
output volume with input signal. We 
therefore require an audio -frequency am- 
plifier which can have its gain controlled 
by the automatic bias voltage, the rela- 
tion of gain to bias voltage being such 

WIpA@OO 
MpH" 

acteristics is used 
for V2. In addition 
the functions of the 
two diode anodes 
have been inter- 
changed for con- 
venience in draw- 
ing. With these 
hints the obscurities 
of Fig. 2 should be 
readily penetrated. 

The diode por- 
tion of the valve 
need not be dis- 
cussed in detail ; 

like any other di- 
ode, it provides a 
close approximation to linear rectification, 
and damps the circuit to which it is con- 

nected to an ex- 
tent equivalent to 
a resistance of 
about half the value 
of the grid -leak 
(R1 + R2 + R3, all 
in parallel) actually 
used. Since several 
milliamperes are 
available at each 
anode, the signal 
would have to rise 
to several hundred 
volts before over- 
loading could occur. 
The exact values of 
the " grid -leaks " 
R2 and R3 and of 

F2 T the filter -resistance 
RI will naturally be 

1 l chosen by indi- 
vidual users of the 
valve ; if each is 
made one megohm 
a very satisfactory 
compromise be- 

tween sensitivity and retention of high 
notes is obtained when Cr and C2 are each 
0.0001 mfd. 
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H.F. PEAK VOLTS 

Fig. 4.- -The output curve of a controlled D.D. Pen valve, showing 
H.F. input plotted against L.F. output. The anode voltage is 220 
and the grid voltage 3.8 or peak H.F. voltage, whichever be the greater. 

This represents a delay voltage of 3.8. 

Fig. 
The 

2. Suggested circuit for use with the new double -diode pentode. 
variable -mu pentode contained within the same bulb as the 

double diode takes the place of the triode V2 in Fig. s. 

that as the signal at the detector rises the 
L.F. magnification falls away in such a 
manner as to provide exact compensation. 
This will maintain the signal- strength at 
the grid of the output valve at a constant 
level for any given depth of modulation 
no matter whether the station tuned in is 
the local or the most distant within the 
receiver's range. 

Variable -mu Pentode 

The Cossor D.D. Pen, or double -diode 
pentode, is a valve specially designed to 
provide this corrected A.V.C. It consists 
of two tiny diode anodes facing one end 
of a cathode which serves also as the 
source of electrons for a variable -mu 
pentode of exponential characteristics. 
The circuit in which it is intended to be 
used is given in Fig. 2. So many elec- 
trodes have found their way into one 
bulb that this circuit is perhaps not too 
easy to grasp at a glance ; in reality, it 
differs from Fig. t in only two respects. 
R3 of Fig. 1 (R7 in Fig. 2) is now re- 
turned to the A.V.C. line, so that V2 
partakes of the automatic bias, and in 
place of a simple triode a screened pentode 
of suitably calculated variable -mu char- 
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Fig. 3. -- Grid volts -anode current curves of 
the Cossor D.D. Pen. The mutual con- 
ductance reaches the high figure of 

2.7 mA. -volt. 

A grid -volts /anode- current curve of the 
pentode portion of the valve is given in 
Fig. 3, in which the variable -mu char- 
acteristic is very evident. Since this static 
curve does not in the least convey its be- 
haviour in practical use, where anode, 
screen, and grid voltages are all controlled 
by the carrier amplitude of the received 
signal, Fig. 4 will be found more informa- 
tive. This was derived from a " dynamic - 
characteristic " taken with resistances 
(each 20,000 ohms) in both screen and 
anode leads, the external H.T. supply 
being 220 volts. The assumption made 
is that a slowly rising high- frequency 
signal, modulated to a depth of 3o per 
cent., is applied to the diodes, one of 
which, in common with the amplifying 
grid, is biased to - 3.8 volts. Until the 
signal reaches a peak value of 3.8 volts, 
the bias of the valve, and therefore its 
gain, is held constant ; the audio -voltage 
across the anode resistance (R6 in Fig. 2) 
is, therefore, proportional to the signal in- 
put. At an amplitude of 3.8 volts, the 
delayed diode begins to rectify, and the 
resulting bias voltage is added to the 
steady bias of the amplifying grid as in 
the circuit of Fig. 2. The L.F. amplifica- 
tion consequently begins to drop, and as 
the signal output, and with it the bias, 
continues to increase, the signal passed on 
to the output valve that follows the 
D.D. Pen remains approximately constant 
at about 174 volts peak. 

Modulation Depth 
It will be appreciated that as the signal 

applied to the amplifying grid rises, the 
bias will automatically rise, too, so that, 
even with too per cent. modulation, the 
peak L.F. signal can never exceed the bias 
voltage. With a signal large enough to 
operate the A.V.C. system, modulation of 
this depth would, however, swing the 
amplifying grid over so wide a range that 
distortion would be introduced owing to 
the curvature of the characteristic if no 
volume control were used. 

In practice it is found that, even if some 
transmitters modulate deeply, many 
others do not, and the gain of the amplify- 
ing stage as a whole has therefore been 
made high enough to load fully the 
MP/ Pen which follows it even when re- 
ceiving transmitters modulating to a depth 
no greater than 25 per cent. at their 
moments of loudest transmission. In these 
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circumstances the distortion introduced is 
completely negligible at all points of the 
curve. When receiving a more deeply 
modulated carrier the volume control R7 
interposed between diode and the grid af 
the pentode has to be adjusted to a suit- 
ably lower position to prevent serious over- 
load of the output pentode, with the result 
that the relationship between L.F. and 
bias voltages at the grid of the D.D.Pen 
becomes exactly that which would arise 
from the reception of a station of lower 
modulation -depth with the volume control 
set at maximum. Total distortion does 
not rise to 5 per cent. until the effective 
depth of modulation, as determined by 
the setting of R7, which controls the rela- 

WpsIlmo 
MTIld 

if a Iarger peak output than 20 volts is 
required to drive a high -power output 
valve, a step -up transformer of suitable 
ratio should be interposed between it and 
the D.D.Pen. Since any serious change 
in the D.C. resistances in anode or screen 
circuits will entirely upset the audio - 
correction curve of Fig. 4, this transformer 
must necessarily be connected for shunt - 
feed, R6 being retained unaltered. 

In the circuit of Fig. 2 no means of pre- 
venting H.F. currents from reaching the 
amplifying grid is shown. A choke with 
a small by -pass condenser in the grid - 
lead of the pentode is suggested, while a 
further filter in the anode circuit may be 
needed if feedback to earlier valves shows 
signs of being troublesome. 

For an H.T. line 
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Fig. 5.- (Above) Re- 
sponse of a super- 
heterodyne receiver 
with uncorrected de- 
layed A.V.C. The 
A.V.C. is supplied in 
this case to the H.F. 
stage, the 1st detec- 
tor and one 1.F. stage. 

Fig. 6. (Right) The 
response of the 
superheterodyne re- 
ceiver of Fig. 5 with 
corrected delayed 
A.V.C. using the 

D.D.Pen. 

voltage of 220, R5 
and R6 should each 
be 20,000 ohms for 
the most perfect 
audio -correction ; if 
higher voltages are 
used, R5 should be 
raised to keep the 
total current steady 
at about 8 -9 mA. 
The anode resist- 
ance R6 may be 
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tive amplitude of bias and of L.F. signal, 
exceeds 4o per cent., but, since this value 
of effective modulation gives rise to a 
signal voltage about double that which the 
MP/ Pen output pentode will accept, and 
so leads to an immediate readjustment of 
the volume control, distortion never can 
arise in practice. 

By- passing H.F. Currents 

This inter -relation of output, gain, and 
modulation -depth really means no more 
than that the D.D.Pen has been designed 
to yield an undistorted output of about 
2ov peak, which is more than sufficient 
to load up an MP /Pen. So long as no 
attempt is made to develop in its anode 
circuit a voltage greater than this, no 
audible distortion can arise, whatever 
may be the amplitude of the received signal 
or its depth of modulation. Further, the 
gain of the pentode stage is high enough 
to provide this output from any carrier 
whose maximum modulation is not less 
than about 25 per cent., providing that 
the carrier voltage applied to the diodes 
is about 3 to 4 volts peak. With deeper 
modulation lower carrier voltages will 
suffice. 

raised to 25,000 ohms if the line voltage 
is as high as 28o volts, but for lower volt- 
ages is best left unchanged. The bias re- 
sistor R4 should be 450 ohms, giving an 
A.V.C. delay of 3j; to 4 volts. 

For the volume control R7 a potentio- 
meter of quarter to half a megohm is sug- 
gested ; since it is effectively in parallel 
with the " ` gridleak " R3, a resistance 
much lower than this will lead to some 
loss of signal strength. 

The fact that this volume control need 
never be touched at all, even in passing 
from the local station to the most distant 
that the set can receive, is well thought 
out by the curve of Fig. 6, which shows 
the performance of an experimental re- 
ceiver using the D.D.Pen for corrected 
A.V.C. A change in input covering a 
range of over a quarter of a million to 
one results in changes in output -voltage of 
only zo per cent., as compared with the 
750 per cent. change (Fig. 5) given by 
the same set when using the D.D.Pen for 
ordinary uncorrected A.V.C. by using 
fixed bias on the amplifying grid. 

The use of the volume control is thus 
restricted to setting the output of the set, 
once and for all, at the level that the 
listener desires. 

JUNE 2nd, 1933. 

"Receptru" 
Screened Cable 

THE uses of screened aerial down -leads in 
reducing electrical interference are 

already known to most of our readers, who 
will appreciate the fact that, if these benefits 
are to be obtained without serious loss of 
signal strength, the shielded cable used as a 
connect- 
ing lead be- 
tween the 
horizontal 
part of the 
aerial and the 
receiver must 
have low 
capacity be- 
tween conduc- 
tor and exter- 
nal metal 
covering. Ordinary 
metal - braided 
wire is quite 
unsuitable. 

Those who 
suffer fro m 
electrical in- 
terference will be interested to learn that a 
new type of shielded down -lead has just been 
introduced by British Radiophone, Ltd., 
Aldwych House, Aldwych, London, W.C.2. 

A most convincing demonstration of the 
benefits conferred by this method of screen- 
ing was staged at the Radiophone factory for 
the edification of a Wireless World represen- 
tative. For purposes of the test, man -made 
interference, normally radiated from the 
electrical wiring, was supplemented .. by an 
" unsilenced " vacuum cleaner and other 
devices. With an unshielded aerial, recep- 
tion of even the local station was almost un- 
intelligible, but on switching in a screened 
down -lead, background noises disappeared 
almost entirely, with the result that the pro- 
gramme could be appreciated as well as 
under ideal " country " conditions. Judging 
aurally, signals seemed to suffer hardly any 
reduction in strength. 

A specimen down -lead submitted by the 
makers for test was found to have a capa- 
city (between conductor and screen) of 26.05 
micromicrofarads per foot. The external 
diameter of the cable is a shade under }in. 

Cables of three different lengths are pro- 
duced, the prices being (complete with fit- 
tings) : 15ft. ros., loft. 15s., 25ft. Lr. 

Corron 
BRAID! NG 

TINNED COPPER 
BRAIDING 

New Radiophone down - 
lead the conductor 
is centred by rubber 

tubes. 

MORE SOLID -CORED COILS 
AS was predicted when iron -powder -cored 

H.F. coils were first described in The 
Wireless World of September 16th last year, 
this type of tuning inductance now seems 
likely, for many purposes, to supplant all 
others. 

Several British manufacturers have been 
working steadily on the problem of producing 
a satisfactory core material, and also of over- 
coming the various practical problems that 
arise in winding and in matching the finished 
products. It is now announced that Wright and 
Weaire are producing two distinct types, one 
with an open -core and the other with a closed 
magnetic circuit. The first is intended for the 
aerial tuner of single- circuit sets, while the 
other is matched for use in ganged multi- circuit 
receivers. 

Under the well -known name of Nicore, the 
Varley firm has introduced a series of matched 
coils, including a double -wound H.F. trans- 
former, which should be suitable for most 
modern circuit arrangements. 
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DTINIaTURE TALFIES 
Projector cabinet, loud 
speaker box and self - 
erecting screen can all 
be carried by one 

person. 

THAT the moving picture could be 
used for instructional purposes was 
realised before the talking picture 
came into being, but now that it 

is possible to accompany the moving pic- 
ture with sound the instructional value of 
this instrument has been immensely im- 
proved. Primarily for this reason a port- 
able sound -on -film equipment has been de- 
veloped. The film used is the 16 mm. film 
as used in home movies, with the difference 
that one row of sprocket holes has been 
omitted to allow room for the sound track. 
This means that the projector can be quite 
small, allowing the whole apparatus to be 
sufficiently portable for carrying from one 
lecture room to another. 

It can be seen that this apparatus may 
well be the forerunner of a home sound -on- 
film equipment. 

The range of frequencies to be covered 
should go up to about ro,000 cycles per 
second for really good reproduction, but 
for reasons shown later, it is only feasible 
to get about 5,00o cycles on 16 mm. film. 
This would give sound of the same quality 
as the average cinema of about a year 
ago. 

Let us consider some dimensions of 
a sound track on 35 mm. film. The film 
travels at 24 frames per second or 90 feet 
per minute. If we have to reproduce a sine 

A 16mm. Sound - on - Film Equipment 
By B. R. DAVIES, B.Sc. and E. A. BUCKLAND, B.Sc. 

wave at 5,000 cycles the wavelength of 
one cycle will be minute. Thus :- 

9oft. per min. = i eft. per second, 
so that there will be 5,000 peaks in rift. of 
film, i.e., the wavelength will be:- 

1.5xT2 
5,000 

=.00361n. 

Now, since the height of the picture on 
16 mm. film is only two -fifths of the height 
of the picture on 35 mm. film and the 
number of frames per second must neces- 
sarily be the same, the wavelength of a 
5,00o -cycle note will be two -fifths of the 
wavelength of a note of the same frequency 
on standard film, i.e., 

wavelength T 2/ 5 x .0036 = .00148in. 
In order to reproduce this frequency 

satisfactorily, and 5,000 cycles is necessary 
for the faithful reproduction of all instru- 
ments, the slit of light which is focused on 
to the film must be small compared with 
one wavelength. It is easy to realise that 
this must be so by thinking of a slit the 
same width as one wavelength, then the 
amount of light falling on to the cell would 
be constant, and no change of 
current would occur through the 
cell. 

Therefore, the width of the 
slit to reproduce 5,000 
cycles on 16mm.film must 
be small compared with 
.00i48in. In this 16 mm. 
sound reproducer the 
width of the slit is 
.0004in., and the very 
fact that the slit has finite 
width causes a loss which 
increases with rise of fre- 
quency, or which in- 
creases as the width . of the slit becomes 
comparable with the wavelength. This, 
in fact, is the main cause of loss at high 
frequencies on 16 mm. film. It has been 
suggested that a 5,00o -cycle note on this 
film is comparable with the grain size 
of the emulsion, but this is not the case ; 

this limit is not approached until about 
10,000 cycles is reached. 

The equipment developed to reproduce 
sub- standard film is illustrated herewith. 

The amplifier occupies the space at the 
bottom of the cabinet, the valves being 
situated behind the projector mechanism, 
and access can easily be obtained to them 
by opening a door at the back of the 
cabinet. The amplifier consists of three 
stages, an AC / SG followed by an AC / HL, 
with a PP.5 /400 in the power stage. The 
overall characteristic is approximately flat 
from Too cycles to 5,000 cycles, and the 
amplification is of the order of 2,000 times. 

The whole mechanism is driven by a 
belt from a universal motor running on an 
A.C. supply and suitably governed. When 
operating, the projector - 

cabinet can be completely 
enclosed to eliminate 

SOUND 
WAVES 

MICROPHONE 

OSCILLOGRAPH 

LAMP 

- SOUND RECORD 

MIRROR 
BEAM OF LIGHT 

FILM IN 
-- -DARK BOX 

The principle of the " variable area " system of sound recording explained in diagrammatic form. 

The projector 
operates 24 frames a 
second. T h e 
cabinet houses 
t h e amplifier 

in the base. 

noise, the volume control being brought 
out. The bracket carrying the feed and 
take -up spools also forms a rewinder, and 
can be accommodated inside the cabinet 
for transport. 

TRANSMI'T'TERS' NOTES. 
Mr. L. H. Shersby, G2GZ, 41, Reverdy 

Road, London, S.E.r, is carrying out low - 
power tests on 7,164 and 14,328 kc /s each 
Sunday between 1o.00 and 12.00, and will 
welcome reports. 
International DXers Alliance 

The object of the I.D.A. is to encourage 
listeners who specialise in long- distant recep- 
tion on the ordinary broadcast bands as 
apart from short waves, the necessary quali- 
fication for joining the club being two or 
more verifications from broadcasting stations 
at least 2,000 miles away. The headquarters 
of the Alliance are in America. Mr. F. 
Wiseman, 9o, Brighton Grove, Newcastle - 
on -Tyne, has been recently appointed Euro- 
pean representative, and will be pleased to 
give further information to those who con- 
template joining. 
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How the Superhet Works. 2. 

Wireless World, June 2nd, 1933. 

The H.F. Stage and the Oscillator 
Importance of the Choice of Valves 

By W. T. COCKING 

THE importance of the H.F. valve being able to handle the maximum signal 
1 likely to be applied without distortion is stressed. The use of a dual purpose 
or a separate valve to function as the oscillator is discussed, with particular 

reference to precautions which have to be taken. 

A Tthe conclusion of Part I', we left 
the discussion of the superhetero- 
dyne at the point where the 
signal voltages are applied be- 

tween the grid and cathode of the H.F. 
valve. It should be understood, however, 
that not only the potentials due to the 
wanted signals are applied to this valve, 
but also potentials due to other stations, 
since the aerial tuning circuit is not very 
selective. 

The H.F. valve acts as an amplifier, 
and it must be distortionless in the sense 
that it must operate upon the linear por- 
tion of its characteristic. This is often 
forgotten, for a much larger amount of 
distortion can be permitted in an H.F. 
stage than in an L.F. without the quality 
of reproduction being affected to an 
audible extent. Even when the best 
quality is desired a certain amount of dis- 
tortion can be allowed at this point, for 
the distortion is chiefly to the H.F. wave- 
form, and not to the modulation. If the 
valve be worked upon the non -linear por- 
tion of its characteristic, however, recti- 
fication will occur, 
and as a result the 
carrier may become 
modulated by in- 
terference. Should 
this occur, no 
amount of selectiv- 
ity in succeeding 
stages will remove 
it, and audible in- 
terference w i 11 

result. This effect 
is known as cross - 
modulation, and it 
must be avoided 
by the choice of a 
suitable type of 
H.F. valve and by 
operating it cor- 
rectly. 

The first require- 
ment is a valve 
that will handle the 
largest input that is 
ever likely to be 
applied. This will 
station, and at some 

5o kW. station, a potential of about 5 volts 
R.M.S. will be obtained across CI (see 
Fig. I, p. 378, May 26th issue) with a 
good aerial and a normal type screened 
tuning coil. This is equivalent to 7 volts 
peak with an unmodulated carrier, and 
14 volts peak when the carrier is modu- 
lated zoo per cent. The grid bias on the 
H.F. valve, therefore, should not be less 
than 15 volts for local reception. 

In the ideal theoretical case, this value 
of bias should always be applied to thè 
H.F. valve ; there is, however, no valve 
which will handle such a large input and 
yet give more than a very moderate degree 
of amplification. An ordinary screen - 
grid valve is quite out of the question, 
since the linear portion of its characteris- 
tic is unlikely to extend over a range of 
more than 2 volts, and the anode current 
will be completely cut off if it is biased 
to more than some ro volts. The variable - 
mu type appears to be the only practical 
solution, for in this the working range 
is greatly extended. At a low value of 
grid bias, the valve is similar to an 

ordinary screen- 
grid type, but the 
bias can be ex- 
tended up to 30 
volts or more before 
the current cut -off 
point is reached. 
In general, the 
characteristics are 
non- linear over the 
whole of the work- 
ing range, but if the 
valve be properly 
used the departure 
from linearity is 
quite small, and no 
trouble is experi- 
enced in practice 
from audible distor- 
tion or cross -modu- 
lation. 

The amplification 
obtainable from the 
valve, when used 
under the proper 

conditions, is directly proportional to the 
mutual conductance, and this latter is a 
function of the bias voltage. When the 
bias is made high for the reception of a 
local station, therefore, the amplification 

Fig. z.-(a) The equivalent circuit of a tuned- 
anode H.F. amplifier. The generator repre- 
sents the voltages appearing in the anode 
circuit, and the resistance the anode A.C. 
valve resistance. (b) The equivalent practical 

tuned anode circuit. 

be from the local 
ten miles from a 

1 "How the Superhet Works," pp. 378 -380, 
May 26th, 1933. 

The oscillator coil of " The Wireless World " 
Monodial A.C. Superhet with screening cover 

removed. 

is at its lowest ; this is just what we re- 
quire, for it is obvious that less amplifica- 
tion is needed for a strong signal than 
for a weak. As a result, the bias potentio- 
meter R6 is actually the volume control, 
and the optimum bias for the signal is 
automatically obtained when adjusting 
the volume. In spite of this, it is some- 
times advisable to limit the maximum 
input from a local station, and for this 
purpose a switch is sometimes fitted to 
connect a low value resistance RI in 
parallel with the aerial coupling coil. Such 
a resistance damps the tuned circuit 
greatly and lowers its efficiency, so that 
a much lower voltage is set up across CI. 
The selectivity of this circuit is also 
lowered, but as high selectivity is rarely 
needed on a local station this is usually 
unimportant. 

An Equivalent Circuit 
We have now to consider the amplify- 

ing action of the valve. The simplest way 
of doing this is to regard the valve as an 
A.C. generator in series with a resistance ; 

the generated voltage is equal to the input 
grid voltage multiplied by . the valve 
amplification factor, and the resistance 
is equal to the valve anode A.C. resist- 
ance. This arrangement is sketched in 
Fig. i(a) with a tuned anode circuit. and 
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How the Superhet Works - 
the more familiar equivalent in Fig. i(b). 
The impedance of the tuned anode circuit 
LC varies with frequency, and is highest 
at the resonance frequency. The circuit, 
therefore, is selective. The output voltage 
from the amplifier is tapped off across the 
coil, and it is easy to see that it must 
always be less than the grid voltage multi- 
plied by the amplification factor of the 
valve 

The impedance of the tuned circuit at 
the resonance fre- 
quency is usually 
known as the dyna- 
mic resistance, and 
it can rarely exceed 
a value of some 
200,00n ohms; 
more usually it is 
about 50,000 ohms 
to ioo,000 ohms. 
If the maximum 
amplification is to 
be secured, it must 
be high compared 
with the valve re- 
sistance, for then 
the amplification 
will closely ap- 
proach the valve 
amplification factor. 
With a triode valve this is easily 
secured, for the valve resistance may 
be only ro,000 ohms or so ; moreover, 
a high load impedance is the optimum 
condition for linearity of characteristic 
with a triode. 

We are not using a triode, however, 
but a variable -mu valve, and the condi- 
tions are then quite different. Maximum 
amplification is still obtained with a high 
load impedance, but the most linear 
valve dynamic characteristics are obtained 
when the load impedance is very small. 
The two conditions are thus mutually 
opposing. The A.C. resistancé of a vari- 
able-mu valve, however, is rarely less 
than 2oo,000 ohms, and is usually over 
500,000 ohms ; we cannot, therefore, hope 
to make the dynamic resistance of the 
tuned circuit large compared with the 
valve resistance, and we must be content 
with a degree of amplification much lower 
than the theoretical maximum, 

WOpllc1 
linearity of valve characteristic we should 
like it to be lower. If we lower the dyna- 
mic resistance, however, by increasing the 
coil resistance, we shall not only lower 
the amplification proportionately, but we 
shall also lower the selectivity. Suppose, 
therefore, that we connect the valve anode 
to a tapping on the tuned circuit, as in 
Fig. 2. Only that portion of the coil 
between A and B is now in the anode 
circuit of the valve, and the impedance 
between these points is equal to the im- 

pedance of the whole 
circuit divided by 
the square of the 
ratio of the total 
turns in the coil to 
the turns between A 
and B. Thus, if 
the total resistance 
is ioo,000 ohms, as 
before, and the 
anode connection A 
is at the centre of 
the coil, the imped- 
ance between points 
A and B is only 
25,000 ohms. The 
amplification to 
these points is now 
5o times. We take 
our output voltage 

still from the whole coil, however, so 
that it is stepped up by the turns ratio ; 

as this is 2-I, the total stage gain is roo 
times. 

It will be seen, therefore, that by tap- 
ping down the coil we lose amplification, 
but we reduce the load impedance on the 
valve more rapidly than we reduce the 
amplification. It is very important in this 
stage that the valve characteristics be as 
linear as possible, so that it will pay us 
to lose some ampli- 
fication'in order to 
ensure this. There 
is a further point, 
however, for al- 
though the valve 
resistance is high it 
is in parallel with 
the tuned circuit, 
and reduces its 
selectivity. With COUPLING 
the tuned anode 
connection of Fig. i 
the valve resistance 
is in parallel with 
the whole tuned cir- 
cuit, but with the 
tapped circuit of 
Fig. 2 the effective 
resistance in parallel 
with the tuned cir- 
cuit is equal to the 
valve resistance 
multiplied by the 
square of the step - 
up ratio. When this is 2-I the effective 
shunt resistance is four times the valve 
resistance ; there is, therefore, a gain in 
selectivity when the valve anode is con- 
nected to a tapping on the coil. 

In a practical circuit, an actual tapping 
on the coil may prove inconvenient, since 
it will necessitate additional components 

Fig. 2. -The tapped tuned -anode circuit is 
derived from the simpler arrangement. It has 
the merit of reducing the load impedance on 
the valve and of increasing the selectivity. 

A Simple Formula 

When the load impedance is low corn - 
pared with the valve resistance the 
amplification becomes equal to the mutual 
conductance of the valve multiplied by 
the dynamic resistance expressed in 
thousands of ohms, and the valve dyna- 
mic characteristics are almost identical 
with the static curves, so that the maxi- 
mum degree of linearity is found. The 
mutual conductance of most variable -mu 
valves is about 2 mA /v., so that with a 
dynamic resistance of ioo,000 ohms for 
the tuned circuit we should obtain a stage 
gain of Zoo times at resonance for the 
circuit of Fig. r. 

A load impedance of roo,000 ohms on 
the valve, however, although small, is not 
entirely negligible, and for the maximum 
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to isolate the grid of the succeeding valve 
from the H.T. supply, and these compo- 
nents may themselves introduce losses. It 
is often better, therefore, to use a trans- 
former, as shown in the complete circuit 
diagram in last week's instalment.* Here 
the primary is a completely separate winding 
coupled very tightly to the tuned second- 
ary, and if the coupling be roo per cent. 
it is in all respects identical with the circuit 
of Fig. 2. Actually, complete identity 
cannot be obtained, but the difference is 
quite small in a properly designed trans- 
former. 

The First Detector 

It will thus be seen that we obtain 
amplified potentials across C2, and these 
are applied to the grid of the first detector. 
This intervalve circuit also provides á.ddi- 
tional selectivity, so that the ratio of 
wanted to unwanted signals at the first 
detector grid is greater than that at the 
H.F. valve grid ; so far as stations immedi- 
ately adjacent in wavelength are con- 
cerned, however, it is still far from suffi- 
cient. 

The first detector grid is biased nega- 
tively by the usual expedient of biasing its 
cathode positively, this being arranged by 
the insertion of the resistance R2 in its 
cathode lead. In order that the impedance 
of this circuit may be low- to high -fre- 
quency currents the resistance is shunted 
by a large capacity condenser C7. It will 
be observed that the cathode lead of this 
valve is returned to earth through a coil 
coupled to the oscillator circuit, and it is 
now necessary to consider this valve. 

The oscillator and first detector together 
form the frequency changer, and their 
functions are sometimes combined in a 

single valve. In 
general, however, 
better results are to 
be secured through 
the use of separate 

TUNED WINDING valves. 
The oscillator is 

required only to 
generate oscillations 
of the required 
frequency, and 
there are many en- 
tirely satisfactory 
circuits which could 
be used. The par- 
ticular arrangement 
shown in the full 
circuit,* however., 
has the merit of 
combining simplic- 
ity with reliability. 
The tuned circuit 
is connected be- 
tween the valve 
grid and the earth 

line, and the cathode connection is corn - 
pleted to H.F. currents through the con- 
denser Cg, the valve being biased by the 
voltage drop along R4. The reaction coil 
is between the points r and 2 of the coil 
assembly, and it is shunt -fed from the 

COIL 

MEDIUM WANE 

REACTION / WINDING 

LONG WAVE 
TUNED 
WINDING 

The disposition of the 
the oscillator coil are s 
tion. A switching ar 

for wave -ran 

different windings for 
hown in this illustra- 
rangement is included 
ge changing. 

}See circuit diagram on page 378 of last week's 
issue. 
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How the Superhet Works - 
anode circuit through a . condenser Cio, 
the H.T. supply to the valve being 
taken through a resistance R3. 

If the correct values are assigned to the 
circuit constants, the valve will oscillate 
if the coupling between the reaction coil 
and the tuned coil be tight enough. For 
the best operation, however, the coupling 
should, in general, be only just sufficient 
for the maintenance of oscillations. The 
output of the valve will be chiefly at a 
single frequency, determined principally 
by the constants of the tuned circuit, but 
since it is almost impossible to work the 
valve solely upon the linear portion of its 
characteristic, the output will usually con- 
tain harmonics. 

Due to this, the anode current will 
change when the valve is oscillating, and 
with the particular circuit under discus- 
sion it will be greater in the oscillating 
condition than in the non -oscillating. The 
amount of the increase is determined very 

VAip®Dmg 
Wald 

-largely by the D.C. resistance of the anode 
circuit, and by whether the grid bias is 
fixed or automatic. With fixed grid bias 
and a low D.C. resistance anode circuit 
the current in the non -oscillating condition 
may be 3 mA., but it may easily rise to 
40 mA. or more when the valve is 
generating oscillations. With automatic 
bias and a high resistance anode circuit, 
however, the rise in current may be to no 
more than 5 mA. 

The choice of a suitable oscillator valve 
is by no means difficult, for almost any 
valve will oscillate in a suitable circuit. 
It is necessary, however, that the output 
should exceed a certain figure, and it is 
usually found that a valve of moderate 
A.C. resistance and moderate mutual con- 
ductance is the best. In general, the re- 
sistance should lie between 5,000 ohms 
and ro,000 ohms, and the mutual con- 
ductance be between 1.5 mA / v. and 
2 mA / v. for the most stable and con- 
sistent operation: 

DISTANT RECEPTION NOTES 
Summer Conditions : A.V.C. to the Rescue 

IT is interesting to notice that the ver- 
tical radiator type of aerial used by the 
Bisamberg station is also being em- 

ployed by the 500- kilowatt WLW in 
America. Under this system there are no 
suspended wires ; the lattice metal mast 
itself is the aerial. American wireless en- 
gineers are most enthusiastic about this kind 
of radiator, which, they maintain, adds at 
least twenty -five per cent. to the service 
area radius of a station. WLW is calculat- 
ing on a regular range of at least i,000 miles 
in each direction, and 5,000 miles are spoken 
of under favourable conditions. 

Toulouse Midi remains silent. I hear that 

More and more use is being made of the 
intermediate wavelengths between the 
medium- and the long -wave bands. Unfor- 
tunately, there are not nowadays many sets 
that will tune up to (or down to) the wave- 
band between 55o and i,000 metres. 
Already the second Budapest station (18.5 
kilowatts) is at work on 840 metres, and 
Monte Ceneri, the 15- kilowatt Italian -Swiss 
station on 678.7 metres. Grenoble 
(568.1 m.) is at present rated at z kilowatts, 
and, even so, is quite well heard. Within 
a short time the power is to be increased 
to about zo kilowatts. 

I was amazed to read the official estimate 
of 350,00o receiving sets for the whole of 
France which has been made in connection 

with the new licensing scheme. Since 
France imported from us no less than 
23,789 valves in the month of April 

permission to use the St. Agnan station has 
been definitely refused by the Government 
on the ground that it was erected without 
authority. The old station is being rebuilt 
as quickly as possible. I should not be sur- 
prised if the St. Agnan plant were eventu- 
ally acquired by the Government, for under 
the Ferrié Scheme Toulouse is booked for 
a high -power PTT transmitter. 

CONTROLLING GRAND 
OPERA. Mr. Stanton 
Jefferies, who directs the 
musical side of the 
B.B.C.'s Balance and 
Control Section, photo- 
graphed at Covent 
Garden during the broad- 
casting of an opera. The 
entire work has to be 
followed from the full 
score in order that the 
graduations in volume 
can be proportioned to 
the decibel range of the 

transmitter. 

alone, this would seem to be, to say the least 
of it, a slight underestimate, particularly as 
France has herself a considerable valve - 
manufacturing industry. Either the official 
figures arc- wrong, or every Frenchman must 
have the habit of renewing his entire outfit 
of valves two or three times a year ! 

Bari, the Italian station which works 
nominally on a wavelength of 269.8 metres, 
has been very well heard on many recent 
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occasions. This is rather a crowded part 
of the medium waveband, but such is the 
strength of the Italian station that it suc- 
cessfully drowns interference. By the time 
that these notes appear in print Bisamberg 
should be in full swing. A good many long - 
distance enthusiasts will have had a pre- 
vious sample of its strength and quality, for 
the new transmitter has been in use on the 
last few Saturday nights. 

A certain amount of fading is manifesting 
itself at present on the medium -wave band. 
It is not of the violent kind accompanied 
by periods of complete silence or horrible 
distortion ; stations simply swing quite 
slowly from full strength to moderate 
strength and back again. Such conditions 
bring out to the full the advantages of auto- 
matic volume control. It is an eye- opener 
to use on a typical evening at the present 
time first of all a " plain " receiving set and 
then one with A.V.C., or A.G.C., as the 
sticklers for strict technical accuracy prefer 
to call it. 

It is the stations above 500 metres that 
are chiefly affected just now by fading, and 
some of these, I fear, will be out of season 
until there is an " R " in the month once 
more ! Budapest is now barely receivable, 
and Munich is seldom a good signal. 

Outstanding stations on the medium waves 
are Prague, Langenberg, Lyons Doua, Rome, 
Katowice, Leipzig, Hamburg (unless hetero- 
dyned), Strasbourg, Brussels No. z, the 
Poste Parisien, Breslau, Hilversum, Heils- 
berg, Turin, Trieste, Nürnberg, and Hörby. 
On the long waves reception is particularly 
good, except in the case of Kalundborg and 
Oslo, both of which are unreliable at the 
moment. D. EXER. 

CATHODE RAY TELEVISION 

Special Tubes Introduced 
j ¡P to the present time most amateur U constructors have been deterred from 

embarking on the reception of tele- 
vision by purely mechanical difficulties. 
Rotating mirror drums and similar devices, 
which must be run accurately in step, can 
hardly be set up in the home workshop. 

The cathode ray system of reception has 
the advantage that there are absolutely no 
mechanical moving parts ; the images are 
formed by controlling electrically the move- 
ments of a ray directed from the cathode on 
to the flattened end of the tube which forms 
a fluorescent screen. Synchronism is simi- 
larly ensured by electrical means. 

Many technical workers consider that 
the perfected television apparatus of the 
future will employ a cathode ray tube ; in- 
deed, this opinion was expressed by the late 
Campbell Swinton as long ago as 1908. 

A practical system was described in The 
Wireless World for March 18th, 193r, and 
interesting developments introduced in Ger- 
many by von Ardenne were discussed in the 
issue of May 25th, 1932. 

It will be good news for British amateurs 
who are interested in this most promising 
method of reception to hear that the 
Ediswan Company have now introduced a 
special tube for television purposes. Apart 
from this tube, practically no components 
other than those used in ordinary radio 
practice are needed for setting up a practi- 
cal television receiver, which, as it requires 
a very small input, may be fed from any 
ordinary set. 
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News of the meek 
Bisamberg Begins 

BISAMBERG, the new high - 
power station near Vienna 

which opened on Sunday last, May 
28th, has as its interval signal the 
first bar of the Blue Danube watlz. 

Cutting Out the Crackle 
DERBY trolley buses have been 

causing interference with 
wireless reception, and in conse- 
quence of complaints the Corpora- 
tion has fitted choke gear to each 
omnibus at a cost of about £2o 
per omnibus. 

Voices from the Past 
THE Eiffel Tower station has 
just celebrated the anniversary 

of " radio reportage " or running 
commentaries. Among the in- 
teresting items was the broadcast- 
ing of an old gramophone record 
giving a speech by Ernest Renan 
and by the great French chemist 
Berthelot. 

How Holland Listens 
A /TORE listeners in Holland now 
1V1 subscribe to the broadcast 
relay systems than to direct wire- 
less broadcasting. According to 
latest statistics Holland has 
280,610 wireless licence holders, 
and no fewer than 291,628 sub- 
scribers to the radio distribution 
service. 

Norway's " Three -Year 
Plan ". 

ATOTAL of forty -three broad- 
casting stations is provided 

for in Norway's new three -year 
plan which has been started with 
the construction of the 20 kW 
station at Bergen and kW 
relays by Kirkenes, Kristiansund, 
Stavanger and Tromso. The 
existing Trondheim station is to 
he increased in power from 1.2 to 
25 kW. The entire scheme 
should be completed before the 
end of 1935, by which time, pre- 
sumably, the Lucerne Plan will 
require an extensive overhaul. 

A 2,000 -feet Aerial Mast 
ONE of the hitherto unrevealed 

projects for the " Century 
of Progress Exposition " which 
opened in Chicago on Saturday 
last was a 2,000 -feet steel tower, 
double the height of the Eiffel 
Tower. This great landmark 
(writes our Washington correspon- 
dent) was to have been an ideal 
transmission point for television 
and accompanying sound on the 
ultra -short waves. Unhappily, 
financial support was not forth - 
coming. 

The Exposition will have no 
broadcasting station of its own 
though arrangements are being 
made to link up a studio with 
the major networks. In addition 
a group of amateurs have erected 
a short -wave station in the 
Travel and Transport Building, 
visitors being invited to send 
messages far and wide via the 
" ham " wavelengths at no cost 
to themselves. The call letters of 
the amateur stations are W9USA 
and W9USB. 

Events of the Week in Brief Review 
" Pirates " in Spain 

PAIN is suffering from an 
epidemic of secret transmitters, 

the principal plague spot being 
Saragossa, where the police claim 
to have captured five of the cul- 
prits, all of whom were transmit- 
ting seditious propaganda. 

Australian Station for New 
Zealand 

THE New Zealand State Broad- 
casting has accepted a tender 

of Amalgamated Wireless (Aus- 
tralasia), Ltd., for a 2/ kW 
broadcast transmitter for 3YA, 
Christchurch, to be erected at 
Banks Peninsular, near the city. 
The station, which will be capable 
of increasing its power to to kW, 
will work on a wavelength of 
57o kc /s. 

The Big Show 
THIS year's National Radio Ex- 

hibition, which will be held 
at Olympia from August 15th to 
24th, promises to offer more novel- 
ties than any of its predecessors. 
Not ru:1 will the new receivers 
bristl ith multiple valves; the 

Medium Waves Cross 
Atlantic 

" 
RADIO EXCELSIOR " at 

Buenos Aires has just been 
completed by the Marconi Com- 
pany, and reception has been re- 
ported at the Marconi Works at 
Chelmsford, Essex. The wave- 
length of the station is 361 metres, 
and the power 200 kW. " Radio 
Excelsior " has one of the highest 
broadcasting aerials in the world, 
the horizontal aerial being sus- 
pended between two towers 7ooft. 
high. 

I.F.S. Committee in 
Distress 

ACOMMITTEE which decides 
upon the composition of 

broadcasting programmes is bound 
to be the target of public criticism. 
The Broadcasting Advisory Com- 
mittee of the Irish Free State is no 
exception to this rule, and Mr. 
Gerald Boland, the Minister for 
Posts and Telegraphs, is consider- 
ing its abolition or reconstitution. 
This statutory body is appointed 
under the Wireless Telegraphy 
Act, 1926, to " advise and assist " 
the Minister controlling broadcast- 

YOUNG ITALY LISTENS. Children in elementary schools all over 
Italy recently heard a simultaneous broadcast specially organised for 
their benefit by the Board of Education. The photograph shows a 

typical assembly listening to an address on the history of Rome. 

indications show that iron cored 
coils will be the general rule in 
receivers intended for long dis- 
tance reception. In addition to 
Ferrocart use will be made of 
British coil inventions which hold 
great possibilities as regards 
selectivity and sensitivity. 

Amateur Signals from 
Stratosphere 

M. MAX COSY-NS, the well - 
known Belgian amateur, will 

transmit on wavelengths of 41.1 
and 21.4 metres, from the balloon 
which is making the third ascent 
into the stratosphere from Belgium 
during July. 

Preliminary tests are being 
carried out with the apparatus on 
a Puss -Moth Gypsy plane piloted 
by M. Jacques Mahieu, with the 
call letters XXON4AU. Transmis- 
sions are being made every Thurs- 
day and Sunday between 3 and 6 
p.m. (B.S.T.). 

ing. It consists of about ten 
members representative of educa- 

.tional and general interests. 
In defence of their efforts the 

Committee have protested that 
their powers have been too loosely 
defined and that their advice has 
not been acted upon. 

Listeners as Censors 
THE first law of its kind has 

been formulated by the 
Czechoslovakian postal authori- 
ties in forbidding listeners to " dis- 
seminate " broadcast programmes 
from abroad which might be con- 
trary to public order or damaging 
to the Czechoslovak Republic. 
If such a programme be received, 
the listener must not make it aud- 
ible to any persons outside the 
family circle. Problems which 
occur are: What constitutes a 
damaging programme and how is 
the listener to discriminate in 
advance ?. 

Problems at Lucerne 

TWO 
major problems appear to 

be holding up the great Wave- 
length Conference at Lucerne. The 
main difficulty is the question of 
the Russian wavelengths. Russia 
was not invited to the Washington 
Conference in 1927, and in con- 
sequence has utilised wavelengths 
very freely without reference to 
other European States ; many Rus- 
sian transmitters are between Coo 
and 1,000 metres. The Russians 
have, however, expressed their 
willingness to make certain altera- 
tions, but have no intention of 
discarding all their wavelengths 
outside the ordinary broadcasting 
band. 

Another problem (writes our 
Lucerne representative) is con- 
cerned with the ¿.s.d. of wave- 
length- alterations. For instance, 
a station like Luxembourg, de- 
signed for long wave working, 
would have to be almost com- 
pletely scrapped and rebuilt if re- 
quired' to work on the medium 
waveband. A change of a score or 
two of kilocycles requires much 
expenditure; for instance, new 
crystals will have to be bought for 
every German station, and these 
alone cost £50 at par ! This serves 
to explain why the proposed wave- 
length changes are planned to 
be the smallest possible. 

It is expected that the Confer- 
ence will continue until after 
Whitsun. 

General interest has been aroused 
by the proposed " Plan de 
Lucerne," which was exclusively 
revealed in last week's Wireless 
World. 

A Canadian Reshuffle 
THE elimination of " phantom " 

stations,. i.e., those which have 
used more than one set of call 
letters for the same transmitter, 
has led to _an apparent reduction 
in the number of Canadian broad- 
casting stations, the official list 
now standing at fifty -six. Most of 
the stations have been given new 
wavelengths based on the U.S. 
Canadian Agreement of May, 
1932, which aims at preventing in- 
terference between transmitters in 
the two countries. 

Toulouse Mystery : New 
Theory 

N his 7o -page report on the 
disastrous fire at the Toulouse 

broadcasting station six weeks 
ago, M. Gleises, a local magistrate 
who presided over the enquiry, 
establishes that the cause was a 
short circuit in the wire lighting 
the indicator signals between the 
control room and the big studio. 

Meanwhile the officials wait in 
vain for Post Office sanction to 
open the 6o kW transmitter at 
St. Agnan, and listeners, both in 
France and abroad, are wonder- 
ing whether the French Post 
Office intends to suppress this 
energetic organisation until the 
completion of the projected Re- 
gional Scheme. If so, Toulouse 
might remain virtually silent for 
several years. 

www.americanradiohistory.com

www.americanradiohistory.com


?Yh Wireless World, June 2nd, 1933. 

Components for 

.LASS "B" AMPLIFIGA'I'I(1N 
sjUST as the variable -mu valve has 

superseded the screen -grid valve in 
high -frequency amplification, so it 
would appear that the class " B " 

valve is about to replace the single battery 
output valve in all but the simplest re- 
ceivers. The reason is not far to seek ; a 
class " B " receiver will give as much 
volume and as pleasing quality of repro- 
duction as the type of mains set which is 
so popular to -day, and thus the favourite 
grouse of the battery set user--that he 
must content himself with only mediocre 

Designing the 
Driver Stage 

addition to the 24oB valve made by 
Cossor, who are pioneers in this field, there 
is now the Ferranti HP2, of similar char- 
acteristics to the 24oB, and a Mazda class 
" B " valve styled the PD.22o. This new- 
comer is not only valuable in the output 
stage of ordinary battery sets, but is also 
admirably suited to the. needs of portable 
sets, as the filament consumption is but 
0.2 amp. The Mullard member of this 
series is called the PM2B and also has a 

filament rated at 0.2 amp., 
whilst the Marconi and Osram 
valve, although not released at 
the time of writing these notes, 
is understood to have a similar 
filament consumption. 

With so many types avail- 
able, it has been thought that 
tables giving valve constants 

and driver transformer ratios would be 
helpful in arriving at a choice of the best 
combination of components for any given 
conditions. Readers probably have 
neither the time nor the inclination to 
exercise their mathematical faculties in 
working out the rather complicated rela- 
tionship between driver valve, driver 
transformer, and class " B " valve, so 

Driver transformers. From left to right : 

Ferran`.i AF17C, R.I. Driver -mu DY39, Varley 
DP4o and British Radiophone. 

power output -is disposed of once and for 
all. 

In economy of H.T. consumption the 
new valve can claim considerable advan- 
tage over earlier types, as practically the 
whole of the power consumed is available 
for operating the speaker, and 
precious milliamperes are only 
consumed in proportion to the 
loudness of signals. 

Sceptics have pointed- out 
that although the average 
working anode consumption 
has been proved to be within 
certain limits, the H.T. battery 
of medium capacity could hardly be ex- 
pected to withstand the momentary peaks 
of, say, 40 mA. which occur during full 
modulation. In this connection it is pleas- 
ing to note that, from reports on the be- 
haviour of The Wireless World " Class 
`B' Ferrocart" receiver, the life of the 
H.T. battery, rated for 12 mA. discharge, 
is quite normal. 

Class " B " amplification has - un- 
doubtedly established itself, and we find 
the leading valve manufacturers entering 
the market with various types. In 

Fiv3 7 -pin valve holders suitable for Class 
"B" valves. (1) Clix, (2) Ferranti, (3) 

Dowbro, (4) Wearite, and (5) W.B. 

From left to right : Trix TB1, Sound Sales 
Type UB, Trix, and Lissen Hypernik. 

that the classified list, which is not com- 
plete, but representative of the many 
arrangements possible, should form a 
short cut. 

In broad principle every class " B " 
valve (which consists of two 
triodes in one bulb) has a mini- 
mum input impedance -that 
is, when a large signal is re- 
ceived, each separate triode in 
turn runs into grid current, 
and the valve's grid circuit 
presents quite a low resistance 
-say, 2,500 ohms -across half 
the driver transformer secon- 
dary to which it is connected. 
Now if the driver transformer has an over -' 
all ratio of i to I, its step -down ratio per 
half secondary will be 2 to I, and the 
load transferred to the primary in the case 
just mentioned will be 2,50o X 22, or 
zo,000 ohms. Should the driver valve, 
which must be looked upon as a small 
power output valve delivering undistorted 

energy, require ro,000 ohms as its 
optimum load, all is well, and we can say 
that, for the class " B " valve concerned, 
the driver transformer and driver valve 
have been well chosen. 

Unfortunately, this is not the whole 
story. Valve makers are finding that 
although it is accepted practice in ordi- 
nary small power output valve technique 

Three driver transformers. From left to 
right : Benjamin, Multitone BEPU, and 

multi -ratio Wearite model. 

to choose a load impedance from 1.6 to 
2 times that of the valve in order to give 
the greatest output free from harmonic 
distortion, in class " B " work the driver 
load must be perhaps three times or even 
five times the A.C. resistance of the driver 
valve. This being so, it will quickly be 
appreciated why there appear in Table B . 

driver transformers having ratios per half 
secondary of 3 and 4 to I. 

Small Leakage Inductance 
Let us assume that in the interests of 

H.T. economy it has been decided to be 
content with rather less than one watt 
speech output, for which purpose quite 
a small driver valve will suffice -the type 
of L.F. valve which will pass very little 
anode current and thus will be of moder- 
ately high impedance, say, 13,000 ohms.. 
Accordingly, a load of three times this 
value will be chosen -say, 40,000 ohms - 
and to transfer 2,500 ohms valve input 
impedance to this value, which is a ratio 
of sixteen times, the primary to half 
secondary ratio will have to be ,/i6= 
4 to I. 

It is not enough just to wind the correct 
number of turns on a " aenerous" core. 

Output transformers and chokes. From left 
to right : Ferranti OPM.16C, multi -ratio 
R.I. output choke, Multitone Puchoke and 

Varley output choke. 

The inductance of the primary must be 
high under working conditions, the D.C. 
resistance of the secondary really low, 
and, above all, there must be the very 
minimum leakage inductance and core 
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Components for Class "$" Amplification - 
loss. Many of the transformers given in 
the table have been tested and found to 
conform to the required standard. 

An example of how to use Table B may 
not be out of place. Suppose that a power 
output of one watt 
only is desired from a 
loud speaker working 
in a comparatively 
small room and that it 
is proposed to use an 
inexpensive 120 -volt 
H.T. battery ; a sound 
choice would be an 
R.I. DY38 driver 
transformer . with a 
step -down ratio of 4 
to I fed from a Mazda 
L2 driver valve and 
feeding into a PD.22o 
class " B " valve of the same make. 

Of the matching of the output trans- 
former to the speaker little need be 
said, as all the manufacturers who 
supply driver transformers also have 
tapped output chokes or multi -ratio 
transformers available. The correct 
ratio is obtained from the usual formula : 

Wfiwa@@o 
WopIld. 

the transformer -a figure which the 
makers will be able to supply. 

Since the original articles on class " B " 
amplification appeared in The Wireless 
World considerale research has been 
carried out on causes of distortion, and 

TABLE A. 

CLASS " B " VALVES. 

Un- 
Filament. Total distorted 

Type. Quiescent Min. Anode -to- Output at 
Volts. Amps. Anode Input anode 120v. H.T. 

Current Impedance Load (Milli - 
(mA.). (ohms). (ohms). watts). 

Cossor 240B 2.0 0.4 4.0 2,300 8,000 2.000 

Ferranti HP2 2.0 0.4 3.0 2,500 8,000 2,000 

Mazda P0220 2.0 0.2 2.0 4,000 17,1)00 1,000 (A) 
PD220 2.0 0.2 2.0 3,800 11,500 1,400 (B) 

Mullard PM2B 2.0 0.2 3.0 4,000 14,000 1,250 

(A) Using an L2 valve as driver. 

A/ Anode -to -anode load- speech coil impedance. 
If, as is usually the case, the speaker has 
a built -in matching transformer, we must 
substitute in the above formula for 
" speech coil impedance " the speech coil 
impedance as referred to the primary of 

(B) P220 valve as driver. 

in many cases it has been found to be 
due simply to battery coupling. If, there- 
fore, suspicion arises as to the condition 
of the H.T. battery, borrow a new one to 
feed the class " B " valve only, and, 
should distortion disappear, it indicates 
that more extensive decoupling is required 
in all the other stages. A good example 
of comprehensive decoupling is to be 
found in the Ferranti class " B " Con- 
structors' Set recently reviewed in these 
pages.' 

1 See issue dated May 19th, 1933, page 361. 

TABLE B. DRIVER TRANSFORMERS. 

Type. Maker. 
Ratio per 
Halt Sec. 

Suitable Class 
"B " Valve. 

Suitable Driver 
Valve. 

Ou put. 

Price. 120v. H.T. 

2 watt; 
1.4 
1.25' ,, 
1.0watt - 

150v. H.T. 

Class " B " ... Amplion 2 to 1 
3 to 1 
3 to 1 

4 to 1 

240B 
PD220 
PM2B 
P0220 

215P 
P220 
PM2DX 
L2 

- 
2.4 watts 1 - j 
2.1 

s. d. 
9 6 

9- f 
9 6 

" B " Benjamin 
2 to 1 

3 to 1 
3 to 1 

240B 
PD.220 
PM2B 

21.5P 
P.220 
PM2DX. 

. 

watts 
1. 
1.25 

- 
2.4 watts r - I 

10' 6 

Class " B " ... British Radiophone 2 to 1 240B 215P 2 watts - 15 0 

AF15C 

AFI C - 

Ferranti 2 to 1 
2 to 1 

2 to 1 

2 to 1 

240B 
11P2 
240B 
HP2 

2151' 
215P 
2151' 
215P 

2 watts 
2 watts 
2 watts 
2 watts 

- 1 

2.7 watts f - 1 

2.7 watts j 

26 6 

15 0 

Hypemik Lissen 2 to 1 24011 215P 2 watts - 12 6 

BEPU 1:1 .. 
BEPU 1.5:1 ... 

BEPU 2:1 

Multitone 2 to 1 

3 to 1. 

3 to 1 

to 1 

4 to 1 

240B 
PD.220 
PM2B 
240B 
PD.220 

2151' 
Fi220 

M PM2DX 
10,000 ohms 
L2 

2 watts 
1.4 watts 
1.25 
1.0 watt 
1.0 

- 
2.4 watts - 

J 
2.1 watts 

0 6 

9 6 

9 6 

DY.S7 

DY38 

DY39 

DY41 
., 

DY42 

ILL 

11 

' - 

2 to 1 

3 to 1 

3 to 1 
3 to 1 

4 to 1 

4 to 1 
4 to 1 

2 to 1 

4 to 1 

4 to 1 

4 to 1 

3 to 1 

3 to 1 

240B 
240B 
PM2B 
PD.220 
240B 
PM2B 
PD.220 
240E - 

240B 
PM2B 
PD.220 
PM (B 
PD.220 

215P 
0,000 ohms 

PM-2DX 
P.220 
10,000 ohms 
20,000 
I.2 
215P 
10,000 ohms 
20,000 
1.2 
PM2DX 
P.220 

2 watts 
2 watts 

1.25 
1.3 
1.0 watt 
0.7 
1.0 

2 watts 
0.75 watt 
0.7 
0.75 
1.25 watts 
1.4 

- 1 - 1 - 
2.1 watts J - - 
2.1 watts 

-- 
-- 1 

1.5 watts - I 

2.4 watts f 

15 0 

15 0 

11 0 

17. 0 

11 0 

` UB " Sound Sales - 

' 

2 to i 
3 to 1 

3 to 1 
4 to 1 

240B 
PD.220 - 

PM2B 
PD.220 

215P 
P.220 
PM2DX 
1.2 

2 watts 
1.4 
1.23 
1.0 watt 

- 
2.4 watts l - f 
2.1 watts 

10 0 

]0 0 

10 0 

TB! 
TB2 
TB3 

Tris 2 to 1 

4 to 1 

3 to 1 

3 to 1 

240B 
í'D.220 
PD.220 . 
PM2B 

215P 
L2 
P.220 
PM2DX 

2 watts 
1.0 watt 
1.4 watts 
1.25 

- 
2.1 watts 
2.4 ., 1 - J 

9 0 
9 0 

9 0 

DP40 

DP41 

Varley 
2 to 1 

3 to 1 

3 to 1 

3 to 1 

3 to 1 

4 to 1 

240B 
PD.220 
PM2B 
PD.220 
P51213 
PD.220 

2I3P 
P.220 
PM2DX 
P.220 
PM2DX 
LI 

2 watts 
1.4 
°5 

1.4 
1.25 
1.0 watt 

2.4 watts 
} - 

2.4 watts - 
2.1 watts 

15 0 

15 0 

" B " Ve arite 

2 to 1 
3 to 1 
3 to 1 
4 to 1 

240B 
PD.220 
PM2B 
Pn -220 

215P 
l'.2 20 
l' ?!2ll.1' 
1.2 

2 watts 
1.4 
1.25 
1.0 watt 

- 
2.4 watts - 
2.1 watt, 

8 6 
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Another cause of distortion is parasitic 
oscillation, which can be prevented by the 
use of 0.002 to 0.005 mfd. condensers 
between one or both anodes of the class 
" B " valve and the output transformer 
centre -point. 

NEW TUNING 
DEVELOPMENT 

ANOVEL device which is sponsored by 
the Invincible Trust, Ltd., 24, Throg- 
morton Street, London, E.C.2, will 

shortly make its appearance on the market. 
Unlike the majority of tuning dials now in 
use it does not take the form of a drive 
mechanism but is rather in the nature of 
a station selector. It consists of a drum 
mounted by the side of the gang condenser 
and engraved with the names, in alpha- 
betical order, of the principal broadcast 
stations working on the medium and the 
long wavebands. On the condenser 'spindle 
is a small pinion, and immediately'below 
and engaged with it is a- rack sliding in a 
specially constructed cradle. . ' 

Round the periphery of the drum, and on 
the side adjacent to the condenser, is a 
series of holes corresponding in number to 
the stations engraved on the dial. Each is 
provided with an adjustable stop carrying 
a small electrical contact, and these can be 
set to permit the rack to travel to any de- 
sired depth into the drum. 

New station selector dial attached to a 
three -gang condenser. 

It thus follows that each stop can be 
fixed to arrest the travel of the rack when 
the condenser is adjusted to any desired 
station, and in practice this adjustment is 
made to coincide with that position of the 
drum which brings the name of the station 
in question opposite the escutcheon window. 
The function of the electrical contact is to 
interrupt either the loud . speaker circuit or 
break any other suitable lead in the set, 
while making these adjustments, and the 
circuit is completed by the final movement 
of the rack. 

The model illustrated here is fitted with 
a 32in. drum' engraved with the' names of 
twenty -six medium -wave and long -wave 
stations. To avoid confusion black letter- 
ing is adopted for the former and red letter- 
ing for the latter. In addition, there i§ one 
position marked " Common " which enables 
the receiver to be tuned in the normal way. 
Drums of larger size could be employed, if 
necessary, thereby allowing many 'more 
station names to be accommodated. Pro- 
vision is made for a limited movement of 
the drum should a final adjustment be 
necessary at any time. 
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Practical 
HINTS AND TIPS 

AIDS TO BETTER RECEPTION 
'HERE seems to have been an epi- 

demic lately of defective condensers 
of the solid dielectric type. At any rate, 
several failures have been traced to a lack 
of continuity between the terminals and 
the moving or fixed sets of vanes. 

This trouble seems 
to be confined to the 
cheaper type of con- 
denser, in which the 
vanes are almost en- 

tirely concealed between plates of paxolin 
or similar material. Sometimes the fault 
does not manifest itself until the con- 
denser is subjected to torsional stresses by 
being mounted rigidly on the panel. Tests 
for continuity should, of course, be made 
directly between the appropriate sets of 
vanes and the terminals. 

Open- circuited 
Condensers 

IT is sometimes thought that none but 
specially designed L.F. transformers 

can be used as parallel -fed intervalve 
couplings. This is a mistake ; any trans- 
former, even if manufactured before 
resistance -feeding was thought of, may be 

employed in this man- 
ner, often with advan- 
tage. With the accom- 
panying diagram as a 
guide, there should be 

no difficulty in making the . connections 
correctly. 

In Fig. I (a) is shown the normal 
system of connection, in which the pri- 
mary winding is inserted directly in the 

Parallel-fed 
Transformers 

of parallel -fed circuit (diagram b), the 
secondary connections remain unchanged, 
but the primary is joined up in the man- 
ner indicated. Although the "P." and 
" H.T." terminals are no longer joined to 
the points indicated by their lettering, the 
input from the preceding valve is still 
applied to the original high -potential 
point. 

In order to obtain a higher step -up ratio, 
and consequently greater amplification, 
primary and secondary are often connected 
together and thus converted into an auto - 
transformer, as in diagram c. Here the 
connections are not quite so straight- 
forward, and, although the methods indi- 
cated will generally be correct, it cannot 
be guaranteed that the " sense " of the 
windings will be right in every case. In- 
stead of joining " G.B." to " P " and 
" H.T." to the grid bias battery, as 
shown, it may be necessary to reverse the 
primary connections. This is done by 
joining " H.T." to " G.B." and " P " to 

.the bias battery. ,In every case the lead 
from the feed condenser may be connected 
to the " G.B." terminal. 

Although the subject is rather too in- 
volved for superficial treatment, the ques- 
tion of the values of the feed resistance 
and coupling condenser may be briefly 
touched upon. The first component may 
have a resistance of anything between 
ro,0oo and 50,000 ohms ; the latter value 
would generally be applicable only where 
a detector valve of high A.C. resistance is 
employed in conjunction with a relatively 

(a) (b) (c) 

Fig. 1.- Normal transformer connections compared with those applicable in parallel -fed 

anode circuit of the preceding valve ; the 
four -terminal points of the transformer 
are lettered in accordance with the pre- 
vailing practice, although the beginner 
may bear in mind the fact that A (anode) 
is often substituted for P (plate). 

When changing over to the simplest form 

circuits. 

high H.T. voltage ; 20,000 to 30,000 ohms 
is the average value. 

A feed condenser of r mfd. is a fairly 
safe choice, although a lower value may 
help to introduce a desirable bass reson- 
ance, and thus improve the characteristics 
of the L.F. amplifier. 

Before closing this note attention might 
be drawn to the fact that the " extra step - 
up " circuit of diagram (c) is at present 
rather under a cloud, as decoupling of the 
grid circuit of the succeeding valve be- 
comes more difficult when it is employed. 
This disadvantage applies only to mains - 
operated sets, and not to a circuit where 
bias voltage is derived from a battery. 

IT is as well to cultivate the habit of 
making periodical tests of the insula- 

tion resistance of coupling condensers 
used in, a resistance capacity amplifier. 
Quite a small leakage will seriously im- 
pair the working of the valves ; when 

high -resistance grid 
leaks are employed so 
much positive voltage 
from the source of 
H.T. supply may 

reach the grids that the negative bias 
voltage normally applied may be entirely 
cancelled out. 

Although a direct measurement of the 
insulation resistance of the coupling con- 
denser can seldom be made with the 
apparatus available, it may be remem- 
bered that we have a fairly certain in- 
dication that the condenser is leaking 
when the anode current of the associated 
valve is found to be unduly high. 

More or less serious distortion will sug- 
gest that one or more of the condensers 
may be leaking. The symptoms are those 
of overloading, but if the grid condenser 
of the valve preceding the output stage is 
not at fault, the working of the output 
valve would not be affected. For instance, 
a meter connected in its anode circuit 
would show a steady reading. 

Effects cf 
Leakage 

PROSPECTIVE constructors of the 
short -wave converter described in 

The Wireless World of April 28th may be 
tempted to obtain anode current for the 
H.F. and detector - oscillator valves of the 
unit from the receiver with which it is to 

be used, instead of 
providing separate 
mains equipment in 
the manner described 
in the constructional 
article. 

This is an alteration that can hardly be 
recommended, especially when the exist- 
ing set is of the superheterodyne type. In 
the first place, there is very little surplus 
power in the average set, and so its opera- 
tion may be impaired by imposing an 
extra drain on the rectifying equipment. 
Even if the difficulty of current supply can 
be overcome, a separate source of supply 
for the converter is desirable, as it reduces 
the possibility of stray couplings between 
unit and set. 

The 
" Universal 
Short -wave 
Converter " 
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Broadcast Brevities 
By Our Special Correspondent 

Discords on a B.B.C. Music 
Committee 

1 is a sad fact that the profession of music 
seems to involve its votaries in acrimoni- 

ous disputes. Broadcast music, alas, is no 
exception, hence it is not surprising that dif- 
ferences of opinion should reach a critical 
stage even on the B.B.C.'s Musical Advisory 
Committee. 

Two members of this very important body 
have recently tendered their resignations, 
which have, however, been declined in the 
hope that better counsels may prevail. 

Should Artistes Hold Diplomas? 
A great bone of contention, I understand, 

has been the proposal that no musical 
artiste should be permitted to broadcast 
unless he or_she possesses a diploma or other 
suitable credentials from one of the estab- 
lished schools of music in this country. 

Impossible Rule 
It seems difficult in this year of Grace to 

conceive of such a regulation, and I believe 
that many musicians with diplomas would 
be among the first to protest against such 
an arbitrary ruling. It has been said that 
Johann Sebastian Bach would have been 
quite unable to secure a modern Mus. Bac. 
degree, and, of course, it is common know- 
ledge that the great Verdi was turned down 
by one of the big academies of music, as 
" showing insufficient promise." 

Banning the Great Masters 
Surely it will be a bad day for broad- 

casting when the Bachs and the Verdis are 
denied access to the microphone. 

The Men in Charge 
At the Junior Carlton Club on Empire 

Day I. saw just how a broadcast of this 
kind is done. Two B.B.C. engineers 
handled the entire job, although the 
speeches of Lord Derby, the Archbishop of 
Canterbury, and the Rt. Hon. J. H. Thomas 
were broadcast to all parts of the Empire 
and a failure would have started a buzz of 
enquiry all over the globe. 

But there was no failure. One engineer 
took charge of the microphone, while his 
confrère hastily rigged up " control " on a 
dumb waiter concealed behind masses of 
foliage, plates, camouflaged Canadian sal- 
mon, and hors d'oeuvres. 

Nothing Missed 
So slick are these "O.B." men that the 

whole affair was contrived within an hour. 
Speech was tested and found wholesome, the 
cables from the microphones were made fool- 
proof to ensure that not even the most 
myopic of visitors could possibly trip over 
them, and, finally, before all was pro- 

"WE ARE NOW 
TAKING YOU 
OVER. . . . " En- 
gineers fitting micro- 
phones at the Junior 
Carlton Club for 
speeches by Lord 
Derby, Mr. J. H. 
Thomas, and the 
Archbishop of 
Canterbury on Em- 
pire Day. (Below) 
The B.B.C. "con- 
trol," showing the 
"A" amplifier and 

emergency gear. 
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The R.A.F. Display 
THAT splendid commentator, Squadron - 

Leader Helmore, will once more be in 
charge of the microphone at the Royal Air 
Force Display at Hendon on June 24th, 
when two running commentaries will be 
broadcast, the first from 3 to 3.3o p.m. and 
the second from 4.25 to 4.45 p.m. 

Tied- together Flying 
Perhaps the most thrilling of all the events 

to be described will be the demonstration 
by ,No. 25 Fighter Squadron cf " tied - 
together " flying, in which the 'planes en- 
gaged will be linked by light cables to which 
streamers will be attached. Listeners will 
also hear a description of the take -off of a 
Day Bomber Wing, an aerial combat and 
inverted flying. . 

Mystery 
WHAT is the mystery about the broad- 

casting of the World Economic Con- 
ference on June 12th? At the time of 
writing I am unable to obtain an official 
statement from the B.B.C., albeit the story 
of His Majesty's broadcast at the opening 
of the Conference at the Geological Museum, 
South Kensington, on June 12th has been 
heralded in several journals of importance. 

Organised by the Post Office 
This world -wide broadcast is being con- 

sidered by the Post Office in conjunction 

How to Broadcast an Empire 
Luncheon 

HOW our great grandfathers would have 
blinked at the preparations for a cere- 

monial luncheon of to -day ! They would 
have comprehended the gastronomic side of 
the business and would probably have 
deplored the asceticism of the present 
generation, which can begin a luncheon at 
I p.m. and be in a fit state for speech -mak- 
ing forty -five minutes later. But the 
mikes and the amplifiers, and the loud 
speakers . . . ! 

nounced perfect, the engineers even tested 
the lighting system for interference clicks. 

Sang Froid 
Like all other items of B.B.C. routine, 

outside broadcasts are now a cut -and -dried 
procedure, and I have little doubt that the 
engineers would preserve the same sang 
froid whether they were relaying an egg - 
laying contest at Little Mugwump or a 
Delhi Durbar. Which is just as well, for 
few jobs call for more self -possession and a 
cooler head if anything goes wrong. 

with the foreign administrations concerned. 
His Majesty's speech will be relayed through 
the International Telephone Exchange at 
Faraday Building and thence to all the capi- 
tals of Europe, and by transatlantic 'phone 
to the United States. 

Duke Ellington in the B.B.C. Studio 
DUKE ELLINGTON and his orchestra, 

most renowned of " hot " musicians, 
are on their way to this country and 
will broadcast on the National wavelength, 
June 14th, from 8.o to 9.o p.m. Some who 
have no ear or stomach for " hot " music - 
an increasing host since Henry Hall soothed 
our jangled nerves with his soft rhythmic 
melodies -may not like " The Duke's " 
playing. 

No Hot Cha -Cha or Base Emotions 
Others will anticipate the coming visit 

with as much zest as the classical moderns 
view the arrival of Stravinsky or Schönberg 
at the Queen's Hall. To each and all, how- 
ever, the visit will be an important event in 
the annals of broadcasting ; for, to quote 
his publicity agent, " In Ellington we have 
not just another negro jazz -band leader full 
of hot- cha -cha and the baser emotions. " - 
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"'Wireless World 
COPYR IOHT 

THIS receiver has been designed with 
special regard for the requirements of 
short -wave listeners overseas. It is 
sold in chassis form so that the pur- 

chaser may choose a material for his cabinet 
which he knows from experience will be best 
suited to local climatic conditions. Metal 
or special wood cabinets can be supplied to 
order. With the valves and plug -in coil 
removed the chassis is clear of excrescences 
which would add to the shipping space re- 
quired. The moving -coil loud speaker is 
connected through a valve socket and four - 
pin plug, and is easily removed. 

The short-wave range of 12 to 86 metres 
is divided into four overlapping sections 
covered by interchangeable coils. As a re- 
sult, stations are well spread out, and with 
the well -chosen reduction in the slow- motion 
dial, tuning is far less critical than in the 
majority of short-wave receivers. The dial 
is illuminated and is calibrated in degrees. 
We understand that the approximate set- 
tings of the more important stations are 
given with each receiver, and that a full 
calibration can be supplied if required. The 
station settings are independent of the aerial 

TONE 
CONTROL 

TUNING CONTROL 

VOLUME CONTROL 

capacity as a screen -grid valve has been in- 
terposed between the aperiodic aerial circuit 
and the detector -oscillator. 

Silent Background 
The overall magnification is most impres- 

sive, and in our opinion is sufficient to give 
loud speaker reception of any station whose 
signal strength is above the prevailing atmo- 
spheric noise level. In particular, the 
lowest range (12 -24 metres) was much more 
lively than in the majority of short-wave 
sets. Three American stations (Schenec- 
tady, 31.48 metres ; East Pittsburgh, 25.27 
metres ; and Bound Brook, 16.87 metres) 
were picked up in a random search between 
II p.m. and i a.m. In each case the loud 
speaker was well and truly overloaded with 
the volume control at maximum. Incident- 
ally, the control is rather crowded at this 
end of its range, and the last fraction of a 
turn brings up the background noise con- 
siderably. Fortunately, the full magnifica- 
tion is seldom, if ever, required, but it is 
useful to know that a reserve exists if condi- 
tions are favourable. With the aerial re- 

short-w aye 
superheterodyne 

FEATURES 
Type: Short -wave superheterodyne; six valves 
with rectifier; interchangeable coils (including 
medium waveband); provision for gramophone 
pick-up ; moving -coil loud speaker. Circuit: 
Variable -mu H.F. amplifier- detector- oscillator- 
variable -mu I.F.- second detector- pentode output 
valve. Controls: (I) Tuning; (2) Volume and 
on -off switch ; (3) Tone contról. Price: (chassis 
only, including valves, coils and loud speaker) 
24 gns. Makers: Eric J. Lever (Trix) Ltd., 

8/9, Clerkenwell Green, London, E.C.I. 

For Reception 
Overseas 

moved the set is quite silent at maximum 
sensitivity, and mains hum is inaudible out- 
side a six -inch radius from the loud speaker. 
Full brilliance of tone can be maintained on 
strong signals, but where the strength of the 
station is comparable with the background 
noise a tone control is provided which gives 
more mellow quality and considerably re- 
duces background noise. 

The intermediate stage operates at a fre- 
quency of 15o kilocycles, and an additional 
coil for the medium broadcast waveband is 
available. When changing coils it is advis- 
able to turn the volume control to minimum, 
or to switch off the set altogether, other- 
wise the loud speaker is apt to make dis- 
tressing noises. The valves take two or 
three minutes to warm thoroughly to their 
work, so the coil change -over should be 
made quickly if the precaution is taken of 
switching off completely. 

The set has obviously been designed with 
a thorough understanding of the special re- 
quirements of short -wave reception, and the 
use of tropical -type condensers -and a cad- 
mium- plated chassis should ' ensure reli- 
ability in warm and humid climates. 
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Circuit diagram of the Trix " Explora " chassis. The volume control resistance governs both the grid bias and screen potential of the I.F. amplifier valve. 
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UNbIA3ED 
Does Moral Rectitude Pay ? 

THE wave of dishonesty which seems 
to sweep over certain members of the 

female sex whenever they pay a visit to a 
large emporium is, as one of our stipen- 
diaries recently remarked, a menace to all 
law- abiding citizens. 

At no time has the truth of this state- 
ment been brought home to me more 
forcibly than on the occasion of a visit the 
other day to the wireless section of a well - 
known departmental stores. 

Trouble arose from the fact that I am 
accustomed to carry valves and other odd 
bits of wireless gear about my person. In 
order to examine the innards of a set more 
closely I had removed the valves and had 
quite naturally dropped them into my coat 
pocket. At the conclusion of my exam- 
ination I returned the valves and quitted 
the building, only to be accosted by what 
the Yanks call a " coupla house dicks," 
who informed me that I had been observed 
to take four valves from a receiver and 
that my presence was requested in the 
manager's room. 

Being conscious of my own moral recti- 
tude, I was at first inclined to beat them 
over the head with my umbrella, but 
realising that such an action would put me 
on the wrong side of the law, I controlled 
my indignation with difficulty and curtly 
refused their request. They seemed non- 
plussed for the moment, but, quickly 
recovering, summoned a " pavement 

1: HARR VGG STE 

Conscious of moral rectitude. 

pounder " who happened to be in the 
offing and poured out their tale of woe to 
him. 

Not being unmindful of my legal posi- 
tion, I at once demanded that I be arrested 
and charged with some crime, arid form- 
ally refused all requests to " make state- 
ments " or fall into any of those pitfalls 
whereby suspected persons, ignorant of 
their legal rights, may quite easily com- 
promise themselves. After a hasty confer- 
ence the two " sleuths " decided not to 
prefer any charge, and, after suitably re- 
buking them for wasting his time, the 
bobby put away his notebook in a dis- 

4i:4:, ._ .,,,i.., 

BY FREE- GRID 
appointed manner and I was allowed to 
pass along my way in peace. 

It was only when I was turning out my 
pockets, prior to retiring at night, that I 
came across four strange -looking valves 
marked " Dummy" among the miscel- 
laneous collection which I had removed 
from my person. Hastily sorting over the 
other valves, I found that four brand -new 
valves, formerly numbered among my 
pocket possessions, were no longer there. 

A New One 
" A NOTHER important development," Il says one of the leading Midland 
journals, discussing the latest radio in- 
novations, " is the introduction of the 
double -diode pentode valve . . . Two 
types are available, one variable -mu and 
one non -variable -mu. The former is par- 
ticularly suitable for the later amplifying 
stages of superheterodyne sets." 

I am always interested to hear of the 
latest inventions, but this is a new one 
on. me. I cannot help thinking that this 
is a case of Homer nodding, since the 
writer is obviously confusing the double - 
diode pentode with the H.F. or screened 
pentode. 

Noises Off ? 
FROM a confidential source I hear 

that the B.B.C. are perturbed over 
a new menace which threatens them: 
My informant tells me that disturbing 
rumours are current of plots by certain 
people to cause deliberate interference 
with the performances which they attend. 
It is not merely the ejaculation of words 
of abuse by members of the, audience, 
wearied with the fare provided, which 
the Corporation fear, but, what is far 
more serious, that bands of organised 
propagandists are plotting to chant their 
slogan in the middle of a programme, 
like the suffragettes in the House of 
Commons in pre -war days. 

It has even been rumoured that cer- 
tain big manufacturers are suspected of 
preparing a secret advertising campaign, 
and almost any day now the ." packed " 
audience may suddenly burst out with 
" Buy Bloggs' Blankets." 

' Various suggestions have been made, 
such as putting the audience in a sound- 
proof room behind a plate -glass panel 
and feeding the " sound " part of the 
programme to them via loud speakers. 
Temperamental artists have objected, 
however, on the grounds that to get their 
" stuff " over properly they must have 
the " atmosphere " provided by an 
audience. A silent audience behind plate 
glass, they say, would be reminiscent of 
the Chamber of Horrors. If you were 
the B.B.C. what would you do about it? 
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Listening and Looking 
EVER since broadcasting began, certain 

sections of listeners have railed 
against the B.B.C. talks, and even their 
most hardened advocates have sometimes 
found certain of these a little difficult to 
follow without diagrams or illustrations. 

I have often felt that the talks would be 
vastly more popular if they could be 

. tt, I,t/ 

Still pictures on the " telereceptor," " tele- 
ceptor " or " visaceptor." 

livened up, but I cannot for the life of me 
make any sense out of a suggestion sent 
me by a man who, very appropriately in 
my opinion, signs himself " Dum Spiro 
Spero." 

His suggestion is that still -pictures and 
diagrams should be televised by the B.B.C. 
simultaneously with the talks, etc., which 
they are intended to illustrate. Actual 
lantern slides, he says, could be used at 
the transmitting end, and we should have 
something in the nature of an ordinary 
lantern projector coupled to a television 
receiver in our homes. 

The whole affair would then be quite 
simple, he alleges, as one picture or dia- 
gram could be scanned continuously in- 
stead of there being the necessity to deal 
with umpteen pictures a second, as in the 
case of movies, and so the disadvan- 
tages of television would disappear. The 
arrangement would, he tells me, have all 
the simplicity of the ordinary projecting 
lantern as compared with the complexity 
of the modern cinema projector. 

I quite realise, of course, that his plan 
is perfectly well- intentioned, but how on 
earth it could be any improvement on the 
ordinary " movie television " I fail to see, 
as the picture has got to be scanned no less 
rapidly, and so there can be no question 
of more detail being got in. 

He is so confident, however, that he has 
even gone as far as discussing among his 
friends which of the three words, " tele- 
receptor," " teleceptor," or " visaceptor," 
he should register for his proposed instru- 
ment. The last thing I wish to do is to 
throw cold water on inventive genius, but 
I must state that, in my opinion, my corre- 
spondent appears to be a likely candidate 
for the perpetual motion st akes. 
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Letters to the Editor 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the 'Editor, " The Wireless World," Dorset House, Stamford Street, S.E.r, and must be 
accompanied by the writer's name and address. 

Automatic Volume Control 
WHETHER or not the " experimenting 

constructor's ' interest is limited to 
fields involving little more theory than 
a knowledge of Ohm's law, most listeners 
find fading extremely irritating. Admittedly 
A.V.C. does not correct the distortion which 
sometimes accompanies fading ; but presum- 
ably one will only listen to such a pro- 
gramme if one has a special interest in its 
subject matter, so that it is preferable to 
hear the programme distorted at times rather 
than both distorted and inaudible. 

The A.V.C. receiver has the desired char- 
acteristic of working at the maximum useful 
sensitiveness when receiving weak stations, 
and, in fact, the charge of insensitivity is 
based on a complete misrepresentation of 
the action of A.V.C. Sensitivity is reduced 
when necessary to prevent the input to the 
detector from exceeding a predetermined 
maximum value, but it does not reduce the 
amplified signal below this value, and it has 
no effect on signals which are so weak 
initially that they do not reach the desired 
value. If Mr. Haynes is thinking of the re- 
duced sensitivity of the Q.A.V.C. system 
during searching, he should not have any 
reason to complain of excessive background 
noise. Personally, I favour the ' 

` noise sup- 
pressor " principle employed in the A.V.C. 
Monodial Super whereby the maximum 
sensitivity of the receiver may be adjusted 
to suit prevailing conditions ; for a given 
sensitivity an A.V.C. set need not be any 
worse than an uncontrolled set. 

I should feel more satisfied if Mr. Haynes 
would give some theoretical explanation of 
his statement that " in a superheterodyne 
the weak signal is represented at the second 
detector as one of very low modulation." 

There is, however, one disadvantage of 
A.V.C. in connection with that valuable aid 
to selectivity -the " apparent demodula- 
tion " or " rectifier discrimination " effect. 
When the wanted signal fades the effective 
selectivity is reduced, owing to the change 
of the ratio of wanted to unwanted carrier 
strengths, so that adjacent channel inter- 
ference is increased. This difficulty is 
avoided if the adjacent channel selectivity 
ratio of the receiver can be made large com- 
pared with the ratio in which signals are 
liable to vary through fading. 

D. A. BELL. 
Magdalen College, Oxford. 

RE the correspondence appearing in The 
Wireless World of May 5th under the 

heading of " A Dissenting Voice," after 
reading the article to which the letter 
makes reference it appears that the remarks 
included were probably based principally 
on tests and data obtained from normally 
standard receivers, but where automatic 
volume control has been included as an 
extra. 

I would like to emphasise that, in order 
to obtain the full benefits which A.V.C. un- 
doubtedly offers to well- designed radio re- 
ceivers, it is essential to have this in mind 
throughout when receivers are being de- 
signed, starting from the aerial terminal to 
the current flowing through the loud- speaker 

windings. It is really useless to expect to 
obtain full benefits unless the whole set is 
being designed with A.V.C. in mind from 
start to finish. 

It is well known that A.V.C. of some sort 
can be added to standard receivers employ- 
ing diode detection, or by the simple 
method of placing certain cold rectifiers 
capable of operating on R.F. across the I.F. 
transformer, or elsewhere in a superhetero- 
dyne receiver, but it is impossible, in my 
opinion, to obtain even reasonable A.V.C. 
in this manner. 

In the first paragraph of the article re- 
ferred to, where it mentions that A.V.C. 
employing diode detector functions only 
when using a set having more H.F. valves 
than desirable, I would like to know whether 
any limit or standard has been placed on 
receivers as to the number of H.F. valves 
which are desirable. 

NOT A GRAMOPHONE RECORD. B.B.C. 
engineers in quest of the " amorous descant " 
at Pangbourne. The nightingales have 

proved excellent broadcasters this year. 

Actually, in my opinion, it is rather desir- 
able to include at least one or two H.F. 
valves in order to cut down valve noise 
which is present if great gain is attempted 
after the oscillator. Also one or two H.F. 
valves in a superheterodyne greatly assist in 
removing second channel interference, etc. 
It is, therefore,' desirable to employ H.F. 
valves without wasting this desirable feature 
by omitting A.V.C. 

In the article it is also implied that 
A.V.C. gives considerable mush between 
station settings. This is hardly correct, since 
the same amount of mush will always be 
constant in two receivers of equal sensitivity 
between stations if one receiver employs 
A.V.C. and the other is of the same type 
without A.V.C. A.V.C. cannot, in my 
opinion, introduce background noises. 

Where, farther on, it is mentioned that 
A.V.C. in no way corrects the distortion 
which accompanies fading, this, of course, 
is true, but it only requires a few minutes' 
test with the receiver with A.V.C. included 
to prove to the ordinary listener that when 
a set fades, but is held at a constant volume 
with A.V.C., a lecture or other talk will 
invariably be followed without any words 
missed, whereas otherwise certain para- 
graphs would be entirely lost. Even if dis- 
tortion is present to some extent it is better 
to put up with that rather than lose part 
of the programme. 

In reference to the concluding paragraph 
of the article I would like to ask, is it not 
the case, even where A.V.C. is not applied 
to the receiver, that the set should work at 
its maximum sensitiveness, apart from the 
position of the audio volume control, when 
a set is tuned between stations? It would 
appear from the remarks printed that if a 
set tuned to a certain station, where input 
is such as to cut the apparent sensitivity 
down to, say, io,000 microvolts absolute, 
the receiver has only this sensitivity until 
adjustments have been made. This, of 
course, is not the case. The set, from the 
H.F. point, would be working on maximum 
sensitivity until another carrier is tuned in. 

I have made considerable tests and ex- 
periments on receivers which were designed 
originally with A.V.C., and can state that 
it is possible entirely to prevent overload- 
ing of a set where conditions have been made 
such that A.V.C. action starts at the exact 
point or one or two microvolts earlier than 
the point where the output valves commence 
to be overloaded. This will be obtained, for 
instance, in a set which has normal sensi- 
tivity as obtained from measurements with 
a standard signal generator of zo to 3o micro- 
volts at 5o milliwatts output, with an even 
sensitivity between 1,500 kcs. and 15o kcs. 
and where A.V.C. action takes place at 200 
to 30o microvolts, at which point the set 
becomes fully loaded. Increasing the signal 
input, then, from this point up to even as 
great as one volt or two volts should not 
produce overload distortion in any manner. 
This is a very important adjunct to hava in 
a receiver which would be .used by an 
ordinary listener, since distortion due to 
overloading would not be reached. 

It has also been noticed that articles have 
already appeared in various radio and motor 
journals to the effect that wireless receivers 
for motor cars are shortly to be attempted 
in this country. If this be the case, and 
the correct care and attention are paid to 
the design from the start, it is my opinion 
that A.V.C. will essentially have to be in- 
cluded in order to keep the volume level 
when the car is travelling through various 
screened areas, such as under tunnels or 
bridges, or down in low -lying parts of the 
country, where the microvolts per meter in- 
put will vary considerably every few yards. 

It must also be appreciated that with well - 
designed sets using A.V.C. it is possible, 
when listening to the more powerful 
stations, that atmospherics or man -made 
statics will not be any louder than the 
volume produced by the station itself, since 
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the action of A.V.C. will also hold down 
static discharge as well. This is not so with 
sets without A.V.C., and often a pro- 
gramme, even from a fairly powerful 
station, can be entirely upset during had 
etheteric conditions. 

G. J. REDFERN. 
Philco Laboratories, Hendon. 

Pick -ups and Bass Response 
IWAS interested to read the article in your 

issue of May 12th on " Increasing Bass 
Response," because of a point only re- 
ferred to indirectly, namely, the practice of 
designing pick -ups to effect compensation 
for loss of bass in the record, 

It is no uncommon thing for makers of 
pick -ups to publish response characteristics 
in which a considerable amount of bass 
appreciation is shown on the low frequencies, 
and it is gradually becoming an accepted 
principle that this is the right thing to do, 
and that, if the result of combining the loss 
of bass in recording with the bass gain of 
the pick -up is a flat response characteristic, 
all is well with reproduction. My opinion 
is, however, that this is a most dangerous 
practice and that no pick -up should be de- 
signed otherwise than for flat response, i.e., 
the translation of instantaneous velocities 
on the record into proportionate instan- 

WIpAego 
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taneous e.m.fs in the electrical circuit. 
If we refer to the case illustrated in Mr. 

Bloxam's first figure it will be observed 
that the pick -up illustrated has .a gain of 
no less than 28 decibels at loo c.p.s. in 
relation to its response at 25o c.p.s. There 
can only be two possible reasons for this 
gain, namely, mechanical resonance of the 
pick -up as a whole with the elasticity of the 
armature support and an increase in the 
electrical response at low frequencies due to 
curtailment of the air gap. The former 
effect will inevitably lead to the latter, owing 
to the increased swings of the armature re- 
lative to the pole pieces, and the latter 
definitely means acceptance of the principle 
that non -linear distortion is to be introduced 
to compensate for loss of bass. 

It is seldom that we see this aspect of the 
matter mentioned in technical discussions, 
and I have a strong feeling that the time 
has come for efforts in the direction of im- 
provement which take advantage of the 
greatly increased magnification of modern 
valves and the consequent possibility of 
simple but effective equalising circuits. The 
starting point should be the axiom that no 
pick -up is properly designed which gives 
anything but a constant- output e.m.f. for 
a constant stylus velocity over the whole of 
the lower range of frequencies. 

London, W.C.>. P. W. WILLANS. 

REMOTE CONTROL 
An Efficient and Reliable 

AWIRELESS receiving set is now 
regarded as one of the essential ser- 
vices of any modern dwelling, and 

the time is not far distant when the architect 
will legislate in his plans for the wireless in- 
stallation at the same time as he lays down 
the lighting and heating. 

The recently introduced Annan- McKinlay 

With the Telecontrol unit all the normal 
adjustments of the receiver can be made in 

comfort at the fireside. 

" Telecontrol " brings this ideal a step nearer 
to practical realisation. Instead of taking 
up valuable space in the living room, the 
receiver -in chassis form -is installed out of 
Sight in the loft or basement. The house is 

System Now in Use 
wired with multiple cable, and plugs are 
installed in all rooms where wireless is re- 
quired. Through a system of relays a neat 
control panel performs all the normal ad- 
justments of the set, including tuning, 
volume and waverange. 

The tuning condenser on the receiver 
chassis is driven by a small electric motor, 
which stops automatically when the conden- 
ser setting corresponds with the position of 
the pointer on the control panel. While the 
motor is in action the volume control is 
automatically reduced to zero, and the 
irritating noise usually produced in passing 
through intervening stations is eliminated. 

The vertical scales on the control panel 
corresponding to long and short waves are 
illuminated internally by the push- buttons 
controlling the waverange. A push- button 
in the centre of the tuning knob switches the 
set on or off, and another control is provided 
for volume. For all intents and purposes 
the tuning control is continuously variable, 
for it is possible to ease the control forward 
in steps equivalent to one -fifth of a degree on 
the condenser dial. 

The apparatus is made by Halford Radio, 
Ltd., 39, Sackville Street, London, W.r, 
and the price of the chassis control box and 
operating unit is twenty guineas. A com- 
plete installation, including the Gambrell 
and Halford 7 / 8 -valve superheterodyne 
chassis and moving -coil loud speaker is 
available for 48 guineas. 

VALVE VOLTMETER FOR AUDIO FREQUENCIES 

IN the June number of The Wireless Engineer 
appears an article describing the design of a 

valve voltmeter for audio frequencies calibrated 
by direct current. This is a companion article 
to one which appeared in The Wireless World, 
October 14th, 1931, when a valve voltmeter for 
radio frequencies, also calibrated by direct cur- 
rent, was described constructionally. 

Copies of this issue can be ordered through 
newsagents or direct from the publishers of The 
Wireless World., 
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A YEAR AT THE N.P.L. 
Research in Radio and Acoustics 

WAVELENGTHS of less than one metre 
are being actively studied by the 
National Physical Laboratory, and it 

has been found that several of the older types 
of three -electrode valve are suitable for the 
production of wavelengths of the order of 
6o centimetres. Indeed, some of these 
valves have given wavelengths as short as 
55 centimetres when the electrode voltages 
were suitably adjusted. These facts are re- 
corded in the Annual Report of the National 
Physical Laboratory.* 

One of the most interesting phases of re- 
search has been concerned with the elec- 
trical properties of soil. Samples of soil 
taken from a number of sites in different 
parts of the country have been examined in 
the Laboratories and the results obtained 
show that considerable variation in the 
earth's conductivity prevails in different 
places. While dry soil is a comparatively 
poor conductor, the conductivity increases 
more than r,000 times when the soil contains 
the normal amount of moisture. 

The excellent work of the Laboratory in 
connection with radio frequency standards 
is well known. Two standard vibrators of 
different types were continuously maintained 
day and night during 1932. The vibrators 
were a tuning fork producing a note of r,000 
vibrations per second and a ring cut from 
quartz crystal and vibrating somewhat like 
a bell at 20,000 vibrations per second. Com- 
parisons of the two standards showed that 
the average rate of vibration of one with 
respect to the other over successive periods 
of twenty minutes remained constant to an 
accuracy of one part in a hundred million 

International comparisons of standards of 
radio frequency are carried out by broad- 
casting transmissions accurately controlled 
by these standards, a number of such trans- 
missions having been made by the 
Laboratory during 1932. 

A New Transmitter 

The experimental station of the 
Laboratory has been fitted with a new trans. 
mitter tested and calibrated for use in re- 
searches on the ionisation of the upper 
atmosphere and also for the emission of 
waves of standard frequency. A cathode 
ray oscillograph is incorporated for visually 
observing the type of wave emitted. The 
whole station is provided with four aerials 
for wavelengths varying from 50 to r,000 
metres. 

The new acoustical laboratories, begun in 
1931, are nearing completion. The main ex- 
perimental rooms are all isolated structures 
standing on cork pads inside the shell of the 
main building, and it is interesting to note 
that the plan of the rooms is irregular, the 
ceiling slanting at an angle to the floor so 
that sound impinging on one wall cannot 
be continually reflected between that wall 
and the opposite one. 

The Report gives the impression that the 
National Physical Laboratory is pursuing 
its work with a zeal and energy which might 
well be emulated by many organisations 
which exist simply to make large and speedy 
profits. 

*National Physical Laboratory, Report for the 
year 1932 (H.M. Stationery Office, price 14s. net, 
277 pages and 52 illustrations). 
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RIADEIIS' PROBLEMS 
Superheterodyne Oscillators 

FROM remarks made in several recent 
letters, it would seem that the padding 

condenser of a superheterodyne oscillator 
circuit is often confused with the trimming 
condenser, with the result that adjustments 
of these two components are incorrectly 
made. 

As shown in Fig. i, the padding condenser 
(usually a semi -variable with a maximum 
capacity of about 0.002 mfd.) is connected in 
series with the main tuning condenser, and 
is totally inoperative when the switch across 
it is automatically closed for medium -wave 
reception. It comes into action only on the 

Fig. 1. -The oscillator of a typical modern 
superheterodyne. Energy is induced into the 
first detector circuit through the pick -up coil. 

long -wave side, and accordingly should only 
be adjusted when reception is being carried 
out on that band. A semi -variable padding 
condenser will compensate to some extent 
for minor discrepancies in the coil or main 
tuning condenser. 

The trimming condenser, usually built in 
as part of the tuning condenser, must only 
be adjusted on the medium wave -band. 

Multi -knob Tuning 
ALTHOUGH the practice of tuning a re- 

ceiver by means of ganged condensers 
has now become almost universal, requests 
are periodically received for information as 
to whether various receivers described in this 
journal could be modified by fitting indi- 
vidual tuning for each circuit. 

Theoretically, it should always he pos- 
sible to modify " single knob" receivers in 
this way, but in practice the plan is not 
likely to prove very satisfactory nowadays. 
In the first place, the operation of the re- 
ceiver will become much more difficult. 
Further, it requires a great amount of skill 
to control the component circuits of band - 
pass filters by means of independent con- 
densers. 

Finally Adjusted 
WHEN the intermediate -frequency cir- 

cuits of a superheterodyne have once 
been set up properly there should be no 
need for subsequent adjustment ; most cer- 
tainly it should be unnecessary to " re- 
trim " when receiving a station on a wave- 
length other than that at which the original 

THESE columns are reserved for the publication 
of matter of general interest arising out of 

problems submitted by our readers. 
Readers requiring an individual reply to their 
technical questions by post are referred to " The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the foot of this page. 

adjustment was carried out. The fact that 
our correspondent finds that a definite im- 
provement in sensitivity and selectivity re- 
sults from making adjustments to the I.F. 
amplifier at each wavelength would indicate 
that the behaviour of the set is distinctly 
abnormal. From his description we are in- 
clined to suspect that the ganging of the 
signal -frequency and oscillator circuits is 
incorrect, particularly on the long -wave 
side. 

An Improvised Microphone 
ALTHOUGH a moving -coil loud speaker 

may be used quite satisfactorily as a 
microphone, the energised type is not re- 
commended for this purpose, unless its field 
winding can be fed from a source of perfectly 
smooth D.C., such as an accumulator 
battery. 

Even though the smoothing arrangements 
included are so generous that no hum would 
be produced when the speaker is used for 
the purpose for which it is intended, the 
slightest trace of ripple would give trouble 
if it were introduced into the input end of 
the set and magnified by the succeeding 
L.F. stages. 

Electrolytic Condenser Polarity 
AREADER who is planning a " univer- 

sal " set for use on both A.C. and D.C. 
supplies interchangeably seems to doubt 
whether it would be safe to use electrolytic 
condensers for smoothing purposes. He 
thinks that the condensers might be 
damaged by accidentally connecting the set 
to a D.C. supply without first making sure 
that the polarity is correct. 

In all conventional arrangements for 
alternative A.C. -D.C. feed a rectifier is in- 
terposed in such a position that it protects 
the smoothing condensers in the event of 
polarity reversal: With incorrect polarity 
no current can flow through the rectifier. 
and so no voltage will be applied to the 
smoothing condensers ; those of the electro- 
lytic type may therefore be used with 
safety. 

The Wireless World 
INFORMATION BUREAU 

THE service is intended primarily for readers 
meeting with difficulties in the construe- 

tim, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bu reau, Dorset 
House, Stamford Street, London, S.E.1, and 
must be accompanied by a remittance of 5s. to 
cover the cost of the service. The enquirer's 
name and address should be written in block 
letters at the top of all communications., 

Well- matched Condensers Needed 
PROSPECTIVE constructors of the Ferro- 

cart III. -and, for that matter, of the 
Class " B " Ferrocart receiver -should 
realise that the best and most accurately 
matched ganged condensers are none too 
good for tuning any set in which the new 
high -efficiency iron -cored tuning coils are 
employed. Minor discrepancies in align- 
ment, which would probably pass unnoticed 
with coils of ordinary efficiency, are likely 
to become all too evident. 

These remarks are prompted by letters 
from several querists, who propose to use 
tuning condensers which are not of the latest 
and most accurately matched design for tun- 
ing " iron -powder cored " coils. We would 
strongly dissuade them from doing so. 

D.C. Class " B " Eliminator 
IT is asked whether the Class " B '' elimin- 

ator might be modified to work on 240 -volt 
D.C. mains. It is intended to use it for 
feeding the Class " B " Ferrocart Receiver. 

By omitting purely " A.C." components 
(mains transformer and rectifier), this 
eliminator would be suitable for D.C. 
supplies, and no special difficulties should 
arise in its operation. 

Input- Output Reaction 
WHENWHEN a self- contained set (with built -in 

loud speaker) works satisfactorily so 
long as the chassis and loud speaker are 
separated, it may generally he assumed that 

W 
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Fig. 2.- High -frequency filters which help to 
prevent instability due to interaction be- 
tween the loud speaker leads and the input 

end of a receiver. 

H.F. energy is getting through to the out- 
put valve circuits if uncontrollable self - 
oscillation takes place when the set is in- 
serted in the cabinet. We are confident 
that a reader who describes this effect will 
be able to put matters right by attending to 
H.F. filtering. 

The usual steps to be taken are illustrated 
diagrammatically in Fig. 2. If not already 
fitted, a conventional filter circuit, as illus- 
trated, should be inserted in the detector 
anode circuit ; if necessary, the capacities of 
the by -pass condensers may often be in- 
creased without appreciable high -note loss. 

A somewhat similar type of filter may also 
be interposed in the output anode circuit, in 
order to deflect H.F. impulses from the loud 
speaker and its leads to earth. 
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ED.I Í 'OR IYL 
Lucerne Wavelengths 

Effect on Receiver Design 
THE important Conference now 

being held at Lucerne is 
expected to announce the 
result of its deliberations in the 

course of a week or so, and already The 
Wireless World has been able to publish 
exclusively, in our issue of May 26th, 
a list of the proposed allocations of 
wavelengths for stations in Europe 
which, though not final, is likely to go 
through with comparatively little alter- 
ation, as it has already, we understand, 
had the tentative approval of the 
broadcasting organisations concerned. 

This re- allocation of wavelengths, 
associated as it will be with adjustments 
of power, is of extreme interest to 
listeners for several reasons ; in par- 
ticular it will be noticed that the bounds 
of what has come to be regarded as the 
medium broadcast band have been 
extended and a number of stations of 
first -class importance have been moved 
up to higher wavelengths, at present 
occupied only by a few scattered 
stations of Eastern Europe. 

No date is yet fixed for the new plan, 
when finally approved, to come into 
operation but it seems almost certain 
that it cannot be a gradual process but 
that at a given time all these changes 
will have to take place more or less 
simultaneously, as otherwise a chaotic 

.state of affairs would result and the 
changes, instead of reducing mutual 
interference, would increase it. It 
would seem likely tha t the change over 
will be timed to take place about the 
end of the present year or very early in 
1934. 

The change in distribution of wave- 
lengths is likely to have a somewhat 
disturbing effect upon the design of 
receivers, for the tendency to -day, 
especially with commercial sets, is to 
include station names in order of wave - 
length on the tuning scale. 

COMMENT 
Again, sets which at present ignore 

the range of frequencies between the 
long waveband and the medium 
band, will be incapable of receiving 
quite a number of important stations in 
Europe. For this reason modifications 
in the design of sets, in some cases of a 
very radical character, will eventually 
he necessary. However, the compilers 
of the plan appear to have borne care - 
fully in mind the desirability of keeping 
stations as far as possible within the 
wavebands covered by present stan- 
dard sets in use in Europe, but th, fact 
that the intermediate band has been 
encroached upon to a greater extent 
does suggest that new stations which 
may start up in Europe are likely to b° 
given accommodation in this inter- 
mediate band rather than in the con- 
gested medium range. 

A Technical Experiment 
The decisions of the Conference will 

be awaited with the utmost interest, 
and if the plan goes through with no 
drastic changes from the provisional 
proposals, one of the most interesting 
technical developments to look forward 
to will be the allocation of a common 
wavelength to many pairs of high - 
powered stations of Europe which are 
widely separated geographically. 

One of the first experiments of this 
kind which will most intimately con- 
cern listeners in this country will be the 
linking of the National transmitters 
of West Regional and Brookman's Park, 
'which is about to be tried out. Here, 
however, the problem is not quite so 
complicated as in the case of some of the 
common wavelength . allocations in 
Europe, since the same programme will 
emanate from West Regional and 
Brookman's Park National trans- 
mitters, whereas many of the common 
wavelength allocations proposed in 
the Lucerne plan will éoncern, trans- 
mitters - -putting " out independent 
programmes. 
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A typical street scene built up in an Elstrce studio. 

1. How the First Talkies Were Made 

THE sound -film and broadcasting 
being so intimately allied tech- 
nically, it is interesting to observe 
that in sound -film the deus ex 

machina- is far ahead of its development 
as an art, whereas in broadcasting the art 
of programme presentation has progressed 
more or less in parallel with technical 
achievement in transmission and recep- 
tion. The rapidity with which production 
equipment has advanced is also. largely 
accounted for by the extraordinary retro- 
gression caused in mute -film production by 
the advent of sound. The screen had 
finally emerged from its penny arcade 
state, already a considerable literature 
had arisen discussing its æsthetic aspects, 
and its possibilities as a medium for the 
serious artists were becoming quite widely 
accepted. Sound seemingly destroyed 
those very qualities which enabled the 
mute -film to lay claim to being unlike any 
art that had previously been known. 

Sound versus Movement 

Movement over vast stretches of 
countryside as the " cowboy westerns " 
used to show, film movement, achieved by 
the juxtaposition of shots and physical 
freedom or the will to roam where it 
pleased, are two basic constituents of the 
cinema art. Dialogue (the only terms in 
which film directors could think when 
sound was first given them), restricted 
movement, decreased tempo of action -all 
these cramped physical freedom. It 
seemed that the talking film could never 
be more than a bad imitation of a stage 
play. Sound had put the cinema back so 

By DALLAS BOWER 

far that it would surely have to start all 
over again. More and more, however, 
during the last seven years, has it become 
realised that sound is not antipathetic to 
the technique of the mute -film, that really 
it is highly augmentative to it if used with 
imagination, that the matter explains it- 
self by the early sound apparatus being 
technically inadequate to fulfil the wide 
requirements .demanded by what is prob- 
ably the most popular art the world has 
ever known. 

: 

HERE is the first of a series of 
1 l short articles which will describe 
the development of sound -film pro- 
duction since its inauguration as a 
commercial undertaking some seven 
years ago. Possibly in no other 
branch of technology has progress 
been. so rapid. The process has un- 
doubtedly been accelerated by the 
almost complete extinction of the - 

silent film. 

In, 1876 Edison invented the phono- 
graph, and in _1894 he invented the 
cinematograph. - At an establishment 
called a Kinetoscope Parlour he exhibited 
in 1895 the " Kinetophone " =a system for 
synchronising a cinematograph with 
phonograph records. A United States 
patent was granted in 1897 for the "syn- 
chronisation of motion pictures with 
phonograph records, while in 19oí the first 
Gaumont patent was granted for the same 
purpose. 

No system with features fully in corn- 

mon with the modern sound -film is found 
until 1906, when British Patent 18057, 
granted to Haines, Pletts and Lauste, 
specified the " Photocinematophone." 
Eugene Augustin Lauste is unquestionably 
the father of the sound -on -film processes 
used exclusively to -day. His system was 
amazingly advanced for its time, using 
variable density recording by means of a 
magnetically controlled mechanical light 
shutter, reproduction being achieved by a 
selenium cell. The aural record was on the 
same film as the visual record both in the 
negative and positive condition, as it is. 
to -day in the Movietone system. Lauste 
used no valves, of course, and it was not 
until 1923 that Lee de Forest demonstrated 
a sound -film for which valves were 
employed in recording and reproduction. 

An " All- talking " Film 

Simultaneously with de Forest's demon- 
stration Theodore Case was develop- 
ing the Movietone system for William -Fox, 
and disc recording -now obsolete -was be- 
ing developed under the trade name of 
Vitaphone. In 1926. Warner Brothers 
produced some short films using the Vita- 

. phone system, and the de Forest Phono- 
Film Company produced a melodrama 
called Retribution which ran for approxi- 
mately thirty minutes, using sound -on -film 
recording. There seems little doubt this 
must havé been the first " all talking" 
entertainment film ever made. The 'turn- 
ing 'point in the history_ of the sound -film 
as a commercial speculation came with 
The Singing Fool. Mr. Al Jolson, who 
played the leading part, caused a sen.;a- 

I 
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The Sound Film - 
tion wherever the film was shown. The 
film was produced by Warner Brothers. 
and for some months that company had 
been making shorts using sound -on -disc 
recording, but not until The Singing Fool 
could the sound -film be said to have 
arrived. 

Early Production Difficulties 

The greatest problem experienced by 
directors of the first sound -films was 
camera and microphone immobility. Pre- 
viously the director had been subject to 
regard the ciné- camera like a human eye - 
it could observe what it pleased, in minute 
detail or panoramic view. The ciné- 
camera could show just what a man sees 
when he walks down a street, by its unique 
capacity for photographing movement 
while moving itself. After the public had 
tired of the scientific wonder of seeing a 
man on the screen and hearing`him speak 
at the same time, there arose the problem 
of using the caméra as it had been- used in 
the days of the mute -film, but retaining 
the enormous attraction of sound in so 
doing: The primary cause of came/ a 
immobility was due to the noise produced 
when a camera is in action. Microphones 
being sensitive to sound other than those 
it is specifically desired they should pick 
up, record camera noise quite as effectively 
as dialogue. A dialogue record with 
camera noise sounds much like a broadcast 
transmission with a bad hum from the 
H.T. supply at the transmitter. Conse- 
quently, cameras had to be placed in 
sound -proof booths where they could 
operate without being heard. These 
booths were exceedingly cumbersome, be- 
ing rather like small chicken -houses. 
They necessitated the camera photograph- 
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The first exterior recording in England. Note the microphone surrounded by sound -damping 
boards known as " goboos. " The camera is unsilenced. 

ing through glass, (which, of course, had 
to be optically flat), rind, being sound- 
proof, they were partially airtight, with 
the resullt that the camera -man and his 
assistants, closeted within, would be- 
come nearly a.sphv)datrl if a scene were 
of any duration. In order to move these 
booths a gang' of some half -dozen stage -. 
hands would be regailed, as they were 
quite heavy, due to the sound -absorbing 
material with which the_ : were constructed. 
and the lead lining of the joins. It will 

An early microphone (R.C.A.) set -up, showing the camera in its sound proof booth. Two 
microphones are in use. 

be understood, therefore, that a moving 
camera shot (other than a small " pan " 
or movement in the horizontal plane) was 
an impossible proposition with such a 
device, the difficulty of moving it for dit- 
ferent " set -ups " (close -up, medium view. 
long view),being complicated enough, with- 
out any attempt to move it while the 
camera was in action. This crippling of 
camera freedom led to a great many films 
being produced in which the characters 
would simply stand still and talk, the 
dialogue being punctuated occasionally by 
a change of view. Concurrent also 
with camera immobility due to booths. 
there was the extreme difficulty of moving 
the microphone after it had been adjusted 
for any particular shot. The ideal position 
for a microphone is directly in front of the 
person speaking into it. 

Placing the Microphone 

Naturally this is impossible, as the 
microphone would be seen in the picture. 
The next most favourable position is above 
and slightly ahead of the speaker, and this 
is the position that has to be generally 
procured. The distance, vertically, of the 
microphone from the actor or actors is 
determined by the distance of the view 
the camera is photographing. Obviously, 
in a long view, the microphone will be 
farther away than in a close view, as in 
the former a greater area of the scene fills 
the screen, which means that more of the 
scene is seen in a vertical "direction, there- 
by necessitating the microphone being at 
a greater distance from the actors than, 
would be the case in a nearer view. The 
first microphones were very difficult to 
manipulate, inasmuch as they had- to be 
suspended by tackle from the studio ceil- 
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The Sound Film- 
ing and brailed into the requisite positions 
as the sets -up of the camera were changed. 
Adjustment by so broad a method was 
really quite inadequate for any nicety in 
setting, and, of course, once a microphone 
had been set it could not be moved. In 
the R.C.A. system the difficulties were 
further complicated by the fact that a two - 
stage amplifier in a box about the size of 
a portmanteau had to be hauled into posi- 
tion with the microphone over the actors' 
heads, this being occasioned by the in- 
sensitiveness of the capacity type micro- 
phone and the consequent need for 
preliminary amplification before transmis- 
sion over the cables to the recording 
amplifier proper. The lower photograph 
on page 405 shows a suspended micro- 
phone, unfortunately with the amplifier 

WATSIlß00 
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above the cable not visible, but neverthe- 
less giving a clear enough indication of 
what such a position entailed. The as- 
sembly of string, paper clips and rubber 
bands is not, as might be supposed; an 
invention of Mr. Heath Robinson, but is 
representative of some of the difficulties 
in the early production days of setting 
microphones at all. It was the only means 
by which any nicety of angle adjustment 
could be made ; the microphone and 
amplifier were iàtended, as was thought 
would be best at that time, for operation 
.on a stand. The two camera assistants 
can be seen, one listening on the chief 
camera -man's monitor headphones (obso- 
lete nowadays), and the other with a 
microphone and earpiece for communica- 
tion with the recording booth in another 
part of the studio. 

DISTANT RECEPTION NOTES 
Dissecting the " Plan de Lucerne" 

SOON after these notes appear in print 
we should be hearing something of the 
fate of the U.I.R. wavelength plan put 

forward at the Lucerne Conference. Will it 
become the Lucerne Plan? Certain altera- 
tions, I expect, will have to be made before 
everyone can be induced to accept it. One 
only hopes that they will not be so extensive 
as to rob it of half its value. The plan itself 
strikes one as being both well thought out 
and skilfully contrived. Particularly 
interesting is the adoption of a 9- kilocycle 
separation throughout, except in one or 
two places where large stations not more 
than moderately far apart geographically 
occupy adjacent channels. Here the separa- 
tion has been made to kilocycles. Set 
manufacturers must have had a shock when 
they first saw that there were virtually 
three wavebands instead of two, but at 
present s; I t ions of importance are not 

assigned wavelengths between 685 and 950 
metres. 

The basis of the plan is eminently sound, 
for full attention has been , paid to the 
geographical position of transmitting. 
stations. This has made it possible to 
assign common wavelengths to two, and in 
some cases three stations of fairly high 
power operating in different countries. 
Thus, the Scottish National will have 
Smyrna as a wavelength partner, the North 
National, Dnepropetrovsk (I am thankful 
that I have only to write that name and not 
to pronounce it !). So far as one can see 
there should be no interference, at any rate 
within the service areas of the stations which 
are grouped in this way in pairs and trios. 

Another strong point of the plan is that 
for the first time not only Russia but also 
North Africa, Egypt and Asia Minor are 
included in the European scheme. One's 

SEEN FROM THE MAST. A novel view of the famous 5o kW. station at Milan. The station, 
which usually relays Turin, works on 331.5 metres and is easily heard in this country after dark. 
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atlas readily proves that these countries are 
not in -Europe, but wireless unfortunately 
takes no heed of national boundaries and 
past experience has show:t that stations such 
as Rabat ór Algiers can be very much in 
Europe when it comes to broadcasting. 

There will no doubt be some heart - 
burning over the allocation of the higher 
wavelengths, for nearly everybody wants 
one of these. 'rhe scheme, though, goes a 
very long way towards satisfying all needs. 
By suppressing the Eiffel Tower and rele- 
gating Luxembourg to the medium band (let 
us hope that Luxembourg will suffer itself 
to be so relegated !) room is made for a 
surprising number of countries. England, 
France, Germany, Norway, Sweden, Den- 
mark, Holland, Finland, Spain, [celand, 
Roumania, Turkey, Switzerland and Poland 
have each one wavelength, whilst Russia 
has four, three of which are shared. 

If it is adopted, as it is nearly certain to 
be, the plan should provide a good working 
basis for broadcasting in Europe and the 
neighbouring countries. Its success, 
though, will depend very largely upon inter- 
national willingness to obey not only the 
spirit but the letter of the new law. With 
a universal 9- kilocycle separation it is 
essential that all stations should abide by 
their allotted wavelengths exactly. Devia- 
tions such as those which occur at present 
will wreck the whole scheme. 

Atmospherics and Thunderstorms 
For some little time now atmospherics 

have been distressingly bad -I was rash 
enough to suggest a fortnight ago that they 
night be on the wane. Even atmospherics, 
though, can be interesting at times. It is 
curious to notice that though atmospherics 
are believed to be produced by thunder- 
storms, their effects being noticeable some- 
times at immense distances, by no means 
all thunderstorms appear to give rise to 
them. On a recent evening, for instance, 
great damage was done by lightning in a 
village within fifteen miles of my abode ; yet 
I listened to numerous foreign stations and 
made a note in my log that atmospherics 
were completely absent. 

On the long waves Radio -Paris, Zeesen, 
Motala and Luxembourg are the most re- 
liable transmissions. Huizen is always re- 
ceivable but heterodynes sometimes occur 
and signal strength at the moment is not 
quite up to the mark. Amongst medium- 
wave stations I would select Bisemberg, 
Prague, Langenberg, Lyons Doua, Bero- 
münster, Rome, Stockholm, Hamburg, 
Strasbourg, Brussels No. 2, Breslau, Göte- 
borg, Hilversum, Heilsberg, Frankfurt, 
Gleiwitz and Trieste. 

D. EXER. 

BOOKS RECEIVED 
Les Construction Radio -électriques de 

l'Amateur, by L. Favre, giving details of the 
construction of a moving -coil loud speaker, 
pick -up, transformers, and other components, 
and of a complete all -wave receiver. Pp. 70 
with eleven plates of diagrams and dimensional 
drawings. Printed by l'Imprimerie Arts et 
Sports, Paris. 

Wireless Weather Messages (M.O. 252, Ninth 
Edition). -Particulars of meteorological reports 
issued by wireless telegraphy and telephony in 
Great Britain, Gibraltar, Malta, Middle East 
and Iraq, including the forecasts and gale warn- 
ings broadcast by the B.B.C. Issued by the 
Meteorological Office of the Air Ministry, and 
published by H.M. Stationery Office. Price 
is. 6d 
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Valses 
How They Will Improve 

Receiver Performance 
NEVER before has the amateur 

been afforded so large a choice 
of valves. Every type of re- 
ceiver and every stage in the 

receiver is now provided with a specialised 
type ; in a word, this is the era of valve 
specialisation and the " all- purpose " 
valve . becomes the exception rather than 
the rule. In order to conserve space in 
the receiver many manufacturers are 
adopting the expedient of putting the 
elements of two valves into one bulb -a 
practice which, if not carried too far, 
makes for economy and greater efficiency. 

It is the purpose of this article to ex- 
plain why the new valves have been in- 
troduced and to give a brief account of 
the improvement in performance which 
may be expected when they are made to 
replace earlier types. The first series to 
be dealt with are the H.F. pentodes. 

In the ordinary three -electrode valve, in 
which the anode is held at a compara- 
tively high positive potential, electrons ar 
shot off at high speed from the hot fila- 
ment, and those which bombard the 
anode at the highest velocity are capable 
of dislodging other electrons known as 
" secondary " electrons. These even- 
tually find their way back to the anode and 
the functioning of the valve suffers no 
detriment. When, however, a second 
electrode at a high 
positive potential is 
added, as is the case in 
the ordinary screen -grid 
valve and the variable - 
mu tetrode, it is just 
possible that some of 
these electrons may be 
attracted to the extra 
electrode or screening 
grid, as it is called, 
especially if the latter 
happens to be at a more 
positive potential than 
the anode. Thus there 
occurs the peculiar phe- 
nomenon that at certain 
anode voltages the screen - 
ing grid may rob tht 
anode of current 
and for a short distance 
along the characteristic 
curve an increase of 
anode volts is accom- 
panied by a decrease of anode current. 

This rather startling effect is just the 
opposite to that produced by a resistance, 
and so is called " negative " resistance ; 

the effect of it is to cause a receiver in 
which the valve is included to oscillate 
uncontrollably. 

Every effort is made to prevent this 
state of affairs by applying to all screen - 
grid valves a screen voltage which is 
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By W. I. G. PAGE, B.Sc. 

potentials aie concerned the screening grid 
is tied down to earth and so has a fixed 
potential, whilst for the process of amplifi- 
cation the anode voltage must rise and fall 
in sympathy with the signal above and 
below the fixed voltage. Until recently the 
screen -grid and variable -mu valves avail- 
able gave ample margin of safety, but with 
the advent of automatic volume control 
and diode detection demanding, as they 
do, very large signal voltages, the nega- 
tive resistance portion of the curve is often 
encroached upon, momentarily causing 
H.F. distortion. 

H.F. Pentodes 

The obvious remedy is to remove, if pos- 
sible, the negative resistance effect of the 
S.G. valve. Fortunately, this can be done 
fairly easily by adding an electrode be- 
tween the screening grid and anode and 
attaching it to the cathode -in other words, 
by making the tetrode into a pentode. 
The secondary electrons-now find a barrier 
which prevents access to the screening 
grid and larger signal potentials can be 
handled with impunity. 

The screened H.F. pentode with both 
" ordinary " and variable -mu character- 
istics is likely to be marketed by all the 
leading valve manufacturers before the 
Olympia Exhibition, and it is fairly safe 
to prophesy that it will supersede the S.G. 

valve and variable -mu 
tetrode. At present there 
are on the market one 
Ferranti and two Mullard 
models, shown in the 
tables which accompany 
this article. Apart from 
the advantage already 
described, namely, the 
capacity to handle very 
large signals without dis- 
tortion, it is found that 
the screening -grid volt- 
age is not nearly so 
critical as it is with th.'. 
ordinary S.G. valve ansi 
less complicated. resist- 
ance networks are 
needed. It is anticipated 
that H.F. pentodes will 
appear with screening 
grids capable of carrying 

G 
the full anode voltage so 
that the feed network 

may be omitted altogether. This would 
lead to considerable economy of compo- 
nents in the H.F. stages. 

High -frequency pentodes are at present 
marketed with 5 -pin bases (the anode con- 
nection being at the top of the bulb) so 
that any variable -mu or ordinary S.G. 
valve can be readily replaced without 
alteration of wiring, but as soon as the 
standard 7 -pin base is used it is hoped 

D 
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Typical new valves: (A) Mollard VP4, a 
variable - mu screened H.F. pentode; (B) 
Marconi double - diode triode, MHD4; (C) 
Mullard PM2B, twin Class " B " output 
valve; (D) Tungsram PX46 single Class " B " 
valve, two of which will give 21 watts speech 
output; (E) Sylvania 6A7 Pentagrid; (F) 
Marconi Catkin pentode MPT4; (G) Tungsram 

SE2oi8 variable -mu A.C. -D.C. valve. 

roughly half that of the anode voltage, but 
it must be remembered that as far as signal 
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New Valves - 
that the " suppressor " grid now taken in- 
ternally to the cathode will be brought out 
to one of the idle pins. We should then 
have a ready means of injecting volts from 

H.F. 

WApYgIlsmo 
Wopilcil 

a lot before oscillation starts. The effect 
is due to detector overload, and can be 
ascribed to the fact that in a grid detector 
the signal is rectified in the grid circuit and 
then amplified in the anode circuit, the 

ENTODES. 

Filament. Average Average Mutual 
Max. Max. Grid Anode Screen Conduct- 

Type. Anode Screen Base Current Current ance at 
Volts. Amps. Volts. Voltage. (Volts). Min. Bias. Min. Bias. Min. Bias. 

Price. 

Ferranti .. VPT 4* .. 4.0 1.0 200 

Mullard .. SP4 4.0 1.0 200 
VP 4* 4.0 1.0 200 

100 24 5.5 

100 
100 

5.0 
40 

* Variable -mu characteristic. 

the oscillator valve into the H.F. pentode 
first detector. Also it has been found that 
when negative bias is applied to the sup- 
pressor grid the valve's A.C. resistance 
drops, thus causing damping of the asso- 
ciated tuned circuit and providing a 
method of reducing sideband cutting with 
the local station. The second idle pin 
could be connected to the metal covering 
of the bulb, since a cathode -connected 
screen in a single -valve frequency 
changer for instance -for which purpose 
the H.F. pentode can be used -is not de- 
sirable, as it is well above earth potential. 
The Mullard SP4 has been tried as a power 
grid detector in a straight set, and it was 

DOUBLE -DIODE TRIODES, DOUBLE -DIODE 

4.0 
6.0 

Type. 

Cossor .. 240 B .. 

Ferranti HP 2 .. 
HP 2 

Mazda PD 220 .. 
PD 220.. 
PD 220. . 

PD 2.20. . 

Mullard . . PM 2 B.. 

Tangsrair.. PX46t .. 

2.0 2.0 19/- 

1.4 3.0 19,'- 
2.0 2.5 10/- 

CLASS " B " VALVES. 

JUNE 9th, 1933. 

coupling. There is another great advan- 
tage in using a diode detector ; the damp- 
ing of the preceding tuned circuit is very 
small indeed, and may be five or six times 
less than with the conventional grid 
detector. 

Of the multiple valves of this type the 
most popular is the double -diode triode 
now introduced by Marconi and Osram, 
Ferranti and Mullard. The first diode 
anode is used for half -wave detection, 
while the second is arranged to give de- 
layed A.V.C. The single -diode tetrode 
(the Mullard SD4) cannot, of course, be 

Filament. 

..2.0 

Work- 
ing 

Anode 
Voltage. 

Grid 
Bias. 

Total 
Quiescent 

Anode 
Current. 

Total 
Working 
Anode 

Current' 

Minimum 
Input 
Im- 

pedance 
(Ohms). 

Anode -to- 
Anode 
Load 

(Ohms). 

Max. Un- 
distorted 
Output 
(Milli - 
watts). 

Price. 

Volts. Amps. 

2.0 0.4 120 Zero 4.0 8.5 2.500 8,000 2,200 14/- 

2.0 0.4 120 Zero 3.0 8.5 2.500 8,000 2,000) 14/- 
0.4 150 Zero 3.0 - 2,500 8,000 2,7001 

2.0 0.2 120 Zero 2.0 6.0 4,000 17,000 1,000 (A) 
2.0 0.2 120 Zero 2.0 7.0 3.800 11,5500 1.4(R) (B) 14/- 
2.0 0.2 150 0.5 2.0 8.0 4.000 14,000 2,100 (A) 
2.0 0.2 150 0.5 2.0 8.5 3,800 12,500 2,350 (B) 

2.0 0.2 120 Zero 3.0 5.0 4,000 14,000 1,250 14/- 

2.0 3.0 400 Zero 14.0 108 900 5,800 21,000 30/- 
* Taken with a silver voltameter during a typical broadcast programme. (A) Using an I2 valve as driver. 

(B) P 220 valve as driver. t Characteristics given for a pair of valves. 

PENTODES AND SINGLE -DIODE TETRODES. 

Filament. 
Mutual Max. Max. Average Average 

Type. Conduct- Anode Screen Grid Bias. Anode Screen Price. 
Volts. Amps. ance. Volts. Volts. Current. Current. 

Cossor .. Ill) l',n .. 4.0 1.0 2.7 250 

Ferranti .. HD 4t ., 4.0 1.0 2.7 203 

Marconi & MHO 4t .. 4.0 1.0 2.2 200 
Osram. 

Mullard .. 'I DD 4t .. 4.0 1.2 1.8 200 
I)4* .. 4.0 1.0 4.5 200 

* Single -diode tetrode. 

found to be more sensitive in this position 
than any S.G. valve. 

The next series of valves to be discussed 
is the multiple type, including a single or 
double diode. Every constructor must 

The electrode construction of a multiple 
diode valve for corrected A.V.C. -the Cossor 

D.D. Pen. 

have experienced the overloading of a grid 
detector in a set with reaction control. As 
reaction is increased the signal strength 
grows to a maximum and then drops quite 

200 -L5 to -40 Max. space current 
15 niA. 

3.0 4.5 - 
3.0 . 2.5 

4.0 
100 3.0 

t Double -diode triodes. 

20/- 

15/6 

15/6 

3.5 - 15/6 
6.5 1.0 20/- 

latter having to accept the H.F. plus the 
L.F. component. Anode bend rectification 
in opposite phase to grid rectification 
readily occurs with large inputs, and the 
output is not only restricted but distorted. 
Now that A.V.C. has come to stay in this 
country, the death of the power grid detec- 
tor for superhets. and straight sets with 
2 H.F. stages embodying this system is a 
foregone conclusion. Large control volt- 
ages for the early valves in the receiver 
are required and can best be supplied by a 
diode which will rectify a signal of 5o volts 
or more without any signs of overloading. 
Furthermore, the diode detector for reason- 
ably large signals is nearly zoo per cent. 
efficient and distortionless. 

The Double -diode Series 

By mounting a triode in the same bulb 
as the diode, economy of space is effected, 
and if an H.F. filter is interposed so that 
the triode grid receives only L.F. impulses, 
the output is considerably greater than it 
would be were the same valve to be fully 
loaded as a grid detector. In fact, the 
Marconi and Osram MHD4 will fully load 
a PX4 output valve using resistance 

used for delayed A.V.C., but it is a good 
detector followed by a highly sensitive 
tetrode for true L.F. amplification. Using 
resistance coupling, a large output valve 
can be satisfactorily loaded. In the Cos - 
sor double -diode pentode (D.D.Pen) the 
automatic volume control voltage is not 
only taken back to the H.F. and I.F. 
valves, but also forwards to the variable - 
mu grid of the pentode forming part of 
the multiple valve. By this means 
almost perfect A.V.C. is obtained. For a 
change of input over a quarter of a million 
to one the output only alters by to per 
cent. -a performance which is much in 
advance of other methods. 

Class " B " valves have had so much 
space devoted to them lately that little 

The double- triode assembly of the Ferranti 
Class " B " valve -the H.P.2. 

need be said here. The battery set user can 
now obtain about seven times the watts out- 
put that he could extract from his single 
triode output valve for an H.T. battery 
consumption which is hardly increased. 
It is confidently expected that nearly all 
the coming season's battery sets will be 
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New Valves - 
equipped with Class " B " output. An 
obvious development in this field is Class 
" B " valves for D.C. mains where there 
is perforce a limited anode voltage. For 
very large volume with A.C. mains sets 
class " B " output can show considerable 

WApaS00 
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ment is used on D.C. supplies the rectifier 
becomes a passenger and acts simply as a 
resistance dropping only 15 volts. 

No review of new valves would be com- 
plete without mention of the all -metal Cat- 
kins which, although they do not intro- 
duce new electrical characteristics, are of 

PENTAGRIDS. 

Filament 
Max. Max. Grid 

Average 
Anode 

Average 
Screen 

Conversion 
Conductance 

Type. Anode Screen Base Current Current (Microm- Price. 
Volts. Amps. Volts. Voltage. (Volts). Min. Bias. Min. Bias. hos) ¡ 

SylYania* .. 2 A7 .. 2.5 0.8 250 100 50 4.0 2.0 475 I7/6 
6 Alt .. 6.3 0.3 250 100 50 4.0 2.0 475 17/6 

Marketed by Claude Lyons, Ltd. t For car radio. $ Ratio of I.F. output component to H.F. signal input. 

economy. Two Tungsram PX46 valves 
(see table) used in positive drive will give 
the enormous output of 21 watts speech. 

The Pentagrid 

A new single -valve frequency changer 
known as the Pentagrid, which hails from 
America, has lately made its appearance 
here. From preliminary experiments in 
The Wireless World laboratory it is fairly 
safe to predict that it will find wide appli- 
cation in superhets. It has distinct ad- 
vantages over the hexode now popular on 
the Continent, since by virtue of an extra 
screen within the valve it does not require 
an external balancing circuit. Within the 
Pentagrid are the elements of a triode 
oscillator and variable -mu screen -grid first 
detector with sufficiently large grid base 
to allow of full A.V.C. control. The 
" mixing " is electronic in nature and the 
screening between elements so effective 
that there is no interaction between tuned 
circuits and no aerial radiation even when 
an H.F. stage is not used. Due to the 
avoidance of first detector harmonics, 
whistles are conspicuous by their absence 
and the efficiency of the new arrangement, 
judged by the increased output, is greater 
by two or three times than any other 
single -valve changer and is a distinct im- 
provement over the conventional two - 
valve scheme with separate oscillator. 

Valves for A.C. -D.C. and Car Radio 

A range of A.C. -D.C. valves with 2o- 
volt o.i8 -amp. heaters has been introduced 
by Tungsram for sets which can be oper- 
rated on any mains supply irrespective of 
voltage or frequency. No mains trans- 
former is required, and the half -wave 
mains rectifier contains a 20 -volt heater 
connected in series with the heaters of the 
receiving valves. When this arrange- 

fundamentally new construction and are 
destined to cause an entire revision of ideas 
in valve design. 

Valves likely to be introduced in the 
near future are a series of indirectly heated 
types for car radio and a new design for 
providing A.V.C. in battery sets. 

A Car Set 
Testen 

Special American Superheterodyne 

409 

type of car. The equipment comprises four 
separate units :- 

(i) The receiver proper, mounted in a 
small but strong rectangular metal box, 
which may be mounted in any convenient 
position ; accessibility need not be con- 
sidered, as the set is remotely controlled. 

(2) A small rotary H.T. generator, 
similarly enclosed. 

(3) A moving -coil loud speaker designed 
for mounting under the dash or on the en- 
gine bulkhead. 

(4) A remote control unit for attachment 
to steering column or dash. This includes 
an on -off switch, a cable -operated tuning 
control, a volume -adjusting potentiometer, 
and a pilot light. 

Power from the Starter Battery 

Low- tension current for the valves is 
drawn from the car battery, which also 
drives the H.T. generator and energises the 
speaker field. 

The six valve stages of the set are 
arranged as an H.F. amplifier, a four -elec- 
trode detector -oscillator, one I.F. stage, a 
combined double -diode detector and A.V.C. 
valve, an intermediate L.F. amplifier, and 
finally a pair of push -pull pentodes. 

Ample volume is obtainable, even when 
the car is travelling at a good speed, and, 
as for range, some fifteen or twenty stations 
were found to provide signals of programme 
value in broad daylight, on the open road, 
in spite of the necessarily limited pick -up of 
the small aerial which is built into the roof. 

Without automatic volume control a car 
set is of little practical use while the vehicle 
is under way, as continuous adjustment is 
needed in order to compensate for the 
screening effect of bridges, buildings, etc. 
During our test such obstacles made prac- 
tically no difference to reception, as the con- 
trol system proved to be well capable of 
holding signal strength at a comfortable 
level. Bearing in mind the limited baffle 
area of the loud speaker, quality was all 
that one could expect or wish. 

Interference from the electrical equip- 

HE Sparton superheterodyne, an 
effective and well- designed motor car 
set of American manufacture, was 

recently demonstrated to The Wireless 
World by Mr. R. W. Hydes, who is the 
makers' agent in this country. 

Of even greater interest than the electrical 
design of the receiver are the mechanical 
details of construction, which are planned 
to allow of its being fitted in almost any 

A.G. -D.C. VALVES. 

Type. Use. 

Filament. 
Anode 
Volts. 

Screen 
Volts. 

Im- 
pedance. 

Slope 
(mA V.). 

Anode 
Current. 

Output 
(Milli- 
watts). 

Price. 
Volts. 1 Amps. 

Tungsram SF.2018 .. Vari -mu 20 0.18 200 100 1.2 4.0 14/6 
S 2018 .. S.G. 20 0.18 200 100 330,000 1.2 3.0 14/6 
R 2018 .. R.C. and Det. 20 0.18 200 13,300 :3.0 4.0 10/6 
G 2018 .. L.F. 20 0.18 200 7,1100 3.5 7.5 10/6 
P 2018 .. Power 20 0.18 200 2,800 2.5 25 900 13/- 
PP 2018 .. Multi -Grid 20 0.18 200 200 31,250 2.5 2.5 1,100 17/- 

The Sparton Model 33 set fitted to a Talbot 
car. (Above) The remote control, clamped to 
the steering column, and (below) the receiver 

unit, mounted under the bonnet. 

ment of the car was almost non- existent, and 
even that from passing tram -cars could 
hardly ever be detected. Spark -plug sup- 
pressors, etc., are, of course, fitted where 
necessary to the electrical system of the car. 
The complete receiver costs I33, and the 
agent's address is 24 -26, Burgess Street, 
Sheffield. 
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Practical 
HINTS AND TIPS 

AIDS TO BETTER RECEPTION 
WHEN a voltmeter is used to measure 

the H.T. voltages existing in a 
mains- driven receiver, there will inevitably 
be some error. The meter will show some- 
thing less than the true voltage, and the 
greatest error will exist when the circuit 

resistances are high 
and when the meter 
resistance is low. 
Further, it should be 
remembered that 

voltage readings will be wildly inaccurate 
when the current consumed in the par- 
ticular circuit under test is less than, or 
even comparable with, that required to 
actuate the meter. 

A knowledge of these facts enables us 
to decide to what extent the indications 
given by the voltmeter may be trusted. 
Imagine that it is desired to measure the 
various H.T. and anode voltages in a 
typical H.F.- det. -L.F. set, such as that 
shown in skeleton form in Fig. T. With 
the meter connected in position A, the 
total H.T. voltage may be read with a 
high degree of accuracy, for the reason 
that the internal resistance of the rectifier 
and smoothing system is low, and also 
because the extra current required to 
deflect the meter needle is bound to be 
considerably less than that flowing in the 
common anode circuit. 

On transferring the instrument to posi- 
tion B, the H.T. voltage on the anode of 
the output valve may also be checked with 
hardly impaired accuracy. This is because 

Voltmeter 
Errors 

ance of many thousands of ohms, and 
sometimes a coupling resistance as well. It 
may therefore be assumed quite definitely 
that the voltage shown by the meter C will 
be at least 20 or 3o per cent. low, and in 
some cases it will indicate less than half the 
true difference of potential existing be- 
tween anode and cathode. 

In H.F. circuits a decoupling resistance 
of a few hundred ohms is generally suffi- 
cient, and the ohmic resistance of H.F. 
coupling devices is negligibly low. It may 
therefore be expected that a reading of 
H.F. valve anode voltage taken by con- 
necting The meter in position D will be 
reasonably accurate. Screening grid cir- 
cuits, on the other hand, almost always 
include high resistances, and so the voltage 
read at E will be very much below the true 
value. 

IT is sometimes recommended that when 
a compression -type condenser is to be 

mounted on a metal baseplate it should 
be raised about tin. above the metal by 
means of suitable washers or distance - 
pieces. This is done in order to re- 

duce t h e compara- 
Reducing tively high capacity 

Stray which would otherwise 
Capacity exist between the con- 

denser and earth ; as 
often as not, this extra capacity is defi- 
nitely undesirable, and at the best may 
restrict the tuning range of the set. 

It has been found 
that with many con- 

+ densers the maximum 
capacity attainable is 
reduced by mounting 
them in such a way 
that their lower back- 
ing plates tend to bow 
downwards as the 
compression screw is 
tightened. This should 
be borne in mind, and 
if there is any doubt 
a condenser with a 
rather higher capacity 
rating than would 
otherwise be chosen 
should be employed 
when it is to be 
mounted on distance- 

LJUO 
SPEAKtR) 

Fig. i. -A guide to probable voltmeter errors: readings of anode voltage 
will be reasonably accurate where circuit resistances are low. 

pieces, or used in any 
other way without the usual support of 
a solid backing. 

Of course, this reduction in maximum 
capacity may be offset by mounting the 
condenser on a sub -base of non- conduct- 
ing material such as wood or ebonite, 
which will provide a rigid backing, and 
at the same time avoid excessive stray 
capacity to earth. 

the extra resistance of the output valve 
load will probably amount to no more 
than a few hundred ohms, and there will 
be no decoupling resistance in this circuit 
to add to the error. 

In measuring detector anode voltage, 
allowance must be made for a very con- 
siderable error ; this is because the circuit 
nearly always includes a decoupling resist- 
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Not to everyone's 
taste, but a technic- 
ally excellent method 
of mounting a loud 
speaker. A door 
serves as the baffle. 

ALTHOUGH the idea is not a new one, 
it may ' be pointed out that a com- 

municating door between two rooms makes 
one of the most satisfactory baffles that 
can be contrived for a moving -coil loud 
speaker of the cone type. On a sthetic 
grounds the use of a 
door for this purpose 
may not suit everyone, 
but with a little fore- 
thought and ingenuity 
it is often possible to mount the loud 
speaker so that it is not unsightly ; at any 
rate, the front of the aperture behind 
which the cone is mounted may be camou- 
flaged quite successfully. The hole may 
be covered with metal gauze, held in posi- 
tion by a circular beading, the whole be- 
ing painted in the same colour as the door. 

With regard to the back of the door, 
it will generally be necessary to box -in 
the loud speaker in the manner suggested 
in an accompanying sketch. The back 
of the box, again, may be covered in with 
fabric or gauze, but should not be filled 
in with solid materi -I. If the door is 
lightly built, resonances may be largely 
avoided by mounting the loud speaker 
on a heavy backing board before securing 
it in position. 

The Best 
Baffle 

WHEN a self -bias resistor breaks 
down, or when a resistor of the 

right value for this purpose is not avail- 
able, it may be remembered that a bias 
battery of the right voltage may be used 
to replace it. This applies to true self - 

biased circuits, in 
which negative grid 
voltage is developed 
across a resistor in the 
circuit of the cathode 

lead of the valve concerned. In order that 
polarity may be corxect, the usual pro- 
cedure in connecting the bias cells in bat- 
tery- operated sets must be reversed, and, 
instead of joining the positive pole to the 
H.T. negative -earth line, it must be joined 
to the cathode terminal of the valve - 
holder. The negative s_de of the bias 
battery is joined to earth, and then, assum- 
ing that the grid return lead is also joined 
to earth in the usual manner, the grid of 
the valve will receive negative bias. 

Improvised 
B:as 
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NEWS of the \VFEK. 
Current Events in Brief Review 

2RN Returns 
TO satisfy crystal listeners in 

the Dublin area, 2RN will 
shortly return to the air with its 
old 11 k\\'. transmitter. We 
understand that the new wave- 
length will be 218 metres. 

U.I.R. to Meet in Holland 
THE next meeting of the Coun- 

cil of the International Broad- 
casting Union will probably be 
held in Holland in the autumn, 
seen after the new " Plan de 
Lucerne " is expected to come into 
operation. 

New Hilversum 
Transmitter 

HILVERtit \l'5 new transmitter 
has evoked many favourable 

observations from listeners on the 
296 -metre w :tve. The station is 
audible in England at any time of 
the day, although the aerial power 
does not exceed 20 k \V. 

A Good Scheme 
"THE electrical apparatus in this i establishment is equipped 

with anti -interference devices " is 
the inscription on a certificate 
which the Spinalien Radio Club of 
France is proposing to issue to 
traders and others who comply 
with the municipal decree to fit 
-radiation suppressors. The certifi- 
cate would be displayed in shop 
windows. 

The World's Worst 
NIIt. LEROY HALEY, W9GNK 

(postmaster at Tacoma, Colo- 
rado, U.S.), claims the poorest 
radio site in America. 

We hope the claim is not dis- 
puted. The station is at the 
bottom of a canyon, goo feet wide 
and I,000 feet deep, 30o feet from 
a 1o,000 horse -power hydro-elec- 
tric generating station, and sur- 
rounded by tall pine trees, between 
two of which the aerial is strung. 
" On the east," says Q.S.T., "the 
canyon wall goes on up for 6,000 
feet more ! Wow ! " 

Valve Price Cuts in 
Germany 

DRASTIC reductions in the 
prices of German valves are 

to come into force on July 1st as 
a result of Government demands 
that radio should be available to 
all. According to our Berlin 
correspondent, the new prices will 
in some cases be 40 to 50 per cent. 
lower than those obtaining at 
present. The general public is 
being " kept in the dark " until 
near the elate of the changes in 
order to allow traders to get rid 
of existing valve stocks at the 
current prices. 

The cuts have been achieved by 
reducing the manufacturers' and 
traders' profits. 

Policing the Ether Traffic 
ANEW ' wavelength - checking 

station has been opened at 
Nuiseau, France. The station will 
check the wavelengths of all kinds 
of stations, commercial and broad- 
casting. 

For Blind Listeners 
THE circulation of the " Braille 

Radio Times," published by 
the National Institute for the 
Blind, has this year increased by 
500 Copies a week. 

Catkins Demonstrated 
DY arrangement with the Mar- 
l-, coniphone Co., Ltd., a public 
demonstration of the Catkin valve 
will be given this evening (Friday) 
by the London Chapter Of the 
International Short-Wave Club at 
the R.A.C.S. Hall, Cavendish 
Grove, Wandsworth Road, S. \V.8, 
at 8 p.m. (Wireless World readers 
are invited to attend. 
Short Waves for Univer- 

sity Expedition 
GOOD reception over distances 

of Lett) miles has been ob- 
tained with a power of only 3 
watts in a series of field tests 
carried out re- 
cently by two 
amateurs. who 
are supplying a 
complete short- 
wave t r a n s- 
mitting and re- 
ceiving equip- 
ment to the 
I'niversity of 

( eyford 1:xpedi- 

Free .Fe Its for the Deaf 
11QADIO-AlD, LTD., who have 

just installed a deaf -aid equip- 
ment at Madame Tussaud's 
Cinema, \Iarylebone Road. Lon- 
don. state that a limited number 
of free tickets to the cinema are 
available to deaf persons desirous 
of testing the equipment during a 
performance. Application should 
be mule to Radio -Aid, Ltd., 4, 
1(1M-sleigh House, Caxton Street, 
Westminster, London, S.\V.r. 

Beromunster on Long 
Wave 

BEROMI'NSTER is already test - 
1) ing on a long wave in accord- 
ance with the proposals of the 
" Plan de Lucerne." Last week a 
small military transmitter was set 
up close to the station to carry 
out long -wave tests, and it was 
shown that field strength was 
considerably- increased. Swiss 

listeners w i l l 

probably b e 
embarrassed by 
a long wave as 
many of them 
have bought 
American r r - 

ceivers opera- 
ting only on the 
medium - wave 
band. 

PENALTY OF 
GREATNESS. 

These pictures 
show how Euro- 
pean statesmen 
landing at N e w 
York must first 
undergo ordeal by 
microphone, 
almost at a 
tion to the Arctic regions, under 
the leadership of Mr. A. R. Glen. 
The short -wave equipment, which 
will be used to maintain touch be- 
tween two sledging parties and 
with the base camp, has been speci- 
ally built by Mr. R. F. Lo omen 
(G5RL) and Mr. N. E. Read. 

The short -wave receivers are of 
the simple detector and L.F. type; 
each is contained in an air -tight 
aluminium case, which, in its turn, 
is enclosed in a teak travelling case 
lined with sorbo rubber. Each set 
has been equipped with two Mul- 
lard P\IiHL valves, low tension 
being supplied from two dry cells 
and high tension from a Standard 
I00v. battery. A wavelength of 
So metres will be used for dis- 
tances of less than forty miles, but 
when the sledging parties are 
separated by greater distances the 
40 -metre band will be used. 

... hw_., le..11...l V. 

moment's notice. 
In the top view 
is Mr. Ramsay 
MacDonald ad- 
dressing listeners 
on the N.B.C. 
chain from the 
Berengaria. (Left) 
M. Herriot of 
France. (Right) 

Dr. Hjalmar Schacht of the Ger- 
man Reichsbank. (Below) Signor 
Guido Jung, Finance Minister of 

Italy. 

Relaying Rabat 
AL.\tlOI'R of hive is being 

carried on by Dr. Veyre, 
owner of the amateur station, 
CNBMC, Casablanca, who daily re- 
lays the Rabat programmes for the 
benefit of the Berber population of 
Morocco. According to a Casa- 

- blaríca correspondent, crowds of 
natives gather round the local 
shops to hear loud speaker music 
relayed _from CNBMC. 

Quite a number of cafés in the 
hinterlands of Morocco are radio 
equipped, and hooded Arabs sip 
aperitifs and smoke French cigar- 
ettes while listening. CN8MC 
transmits on 48 metres on Mon- 
days and Tuesdays. 
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Lucerne : The Last Week 
THE sensation at the last week 

of the - Lucerne Conference 
was the great fight between British 
and French delegates on the sub- 
ject of France's second long wave. 
The British delegation (writes our 
Lucerne representative) was evi- 
dently of the opinion that France 
had decided to hand over the Eiffel 
Tower wave to Luxembourg at a 
later elate, and put up a strong re- 
sistance. In the end the French 
gracefully withdrew their claim for 
a second long wave. 

All the delegation, except per- 
haps the German, seemed up in 
arms against the Russians, who, 
by the way, have "sacrificed" two 
waves and refused to do more. 
They demanded, not without suc- 
cess, four exclusive waves for the 
Moscow transmitters, the intention 
being to prevent all reception of 
foreign stations in the Soviet capi- 
tal. Russia also seems to have 
scored a point as regards its long - 
wave 500 k \V station. The 
colossal power of this transmitter 
has caused all other countries to 
refuse to share the wave and 
brought about a separation of an 
extra kilocycle on each side; thus 
Moscow has the most exclusive 
European wavelength and can deal 
out as much propaganda as neces- 
sary! 

The delegates, almost without 
exception, have fought shy of the 
new " shared " wavelengths, the 
argument being that these have 
not been tried, and countries may 
fired themselves awkwardly placed 
when the plan leaves theory and 
becomes practice. 
Class fe B " Amplification 
II. is regretted that an error crept 

into Table B on page 395 of 
our issue of June 211d. Sound 
Sales market only two driver 
transformers. The first, known as 
" B," has a ratio per half 
secondary of z:I and sells at 9s., 
not los. as quoted. The other 
transformer, called " UB " has 
tappings to give ratios per halt 
secondary of 2: t, 3: t and 4: I ; it 
sells at ]os. 

Summer Evening Radio 
Classes 

LECTURES on radio wave pro- 
paganda will be included in 

the electrical engineering course of 
the Manchester Municipal College 
of Technology, which opens 
summer evening classes on Mon- 
day next, June 12th. Full par- 
ticulars are obtainable from the 
Registrar. 

The Voice of Morocco 

THE, 
Moroccan stations may 

soon be regarded as regular 
programme providers for listeners 
in Europe. According to present 
plans, which are not confirmed, 
the stations at Algiers and Rabat 
will raise their powers to 75 and 
50 kW. respectively, while Tunis - 
Kasbah, which at present trans- 
mits meteorological information 
for ten minutes only each day, 
will be transformed into an impor- 
tant broadcasting station with a 
power of (X) kW. The three trans- 
mitters will then be connected by 
cables. 
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How the Superhet Works. 3. 

The FREQUENCY CIIANGER 
and the I.F. AIíPLIFIER IN this series of articles the path 

of the signal through the circuits 

of the superheterodyne, receiver is 

explained stage by stage. Previous 

instalments have dealt with the 

signal frequency stage, the H.F. 
stage, 'and the oscillator. 

A New Circuit for 
Minimising Interference 
in the Superheterodyne 

Receiver 
By . T. COCKING 

THE course of the signal has now 
been traced as far as the grid of 
the first detector and we have 
briefly dealt with the oscillator. 

Inspection of the general circuit diagram 
published with the first part of this series 
(see p. 378, issue of May 26th) will show 
that the coil between the points 6 and 2 
of the oscillator coil assembly is coupled 
to the tuned winding and is connected in 
the cathode lead of the first detector. 
Since the grid of this valve is joined to 
the earth line through a tuned circuit, this 
coil is really in the grid -cathode circuit of 
the first detector, and, .as a result, a volt- 
age due to the oscillator is applied to the 
first detector gu-id as well as that caused 
by the signals. 

Sideband Theory 

Ignoring interference for the moment, 
we thus have two different voltages of 
different frequencies applied to the first 
detector- -one due to the wanted incoming 
signal, and the other to the oscillator. 
The valve is adjusted to work as an anode 
bend rectifier, so that both sets of voltages 
are rectified. This is the part of the 
superheterodyne which is really compli- 
cated, for it is not always easy to see just 
what happens, and there is much mis- 
apprehension. For a complete under- 
standing of the operation, a complicated 
mathematical analysis is necessary, but 
this is quite beyond the scope of the 
present article. 

Some of the chief considerations in- 
volved in the design of the frequency 
changer will be considered later, and for 
the present it is sufficient to point out 
that although the input to the first detec- 
tor consists of only two frequencies, the 
output contains many more. Due to the 
rectification process, there will be cur - 
rents in the anode circuit of the signal 
frequency, the oscillator frequency, a fre- 

quency equal to the sum of the 
input frequencies, and a frequency 
equal to the difference of the input fre- 
quencies ; in addition, there may be 
harmonics of all these, and there will 
certainly be the usual direct current conse- 
quent upon all rectification. Thus, if the 
incoming signal has a frequency of Loop 
kc / s, and the local oscillator is adjusted 
to 1,110 kc / s, the currents in the anode 
circuit will have frequencies of 1,000 kc/s, 
1,110 kc/s, 2,110 kc /s, and iio kc /s. 

In general, however, the- incoming 
signal will not be a single frequency, for 
it will be modulated. A modulated car- 
rier can be considered in two different 
ways ; it can be thote4ht of as a simple 

wave of single frequency, the ampli- 
tude of which is varying at the 
modulation frequency, or it can be 
considered as a pure continuous wave 
accompanied by other similar waves 
spaced on either side of it by an amount 
equal to the modulation frequency. 
Thus, a carrier of i,000 kc/s, modulated 
by a 5,000 cycles note, can be thought of 
as a wave of Loop kc / s, the amplitude 
of which is varying 5,000 times a second, 
or it can be considered as being a series 
of pure continuous waves with frequencies 
of 1,005 kc /s, ],000 kc /s, and 995 kc /s. 
These two different viewpoints of modula- 
tion are known respectively as the ampli- 
tude variation and the sideband theories, 

TONE CORRECTOR OSCILLATOR COIL 

H.F. TRANSFORMER 
Isr DETECTOR 

H . F. VALVE 

AERIAL COIL 

VIP DETECTOR 

I.F. VALVE -1 

A.C. MAINS 
RECTIFIER 
EQUIPMENT 

OUTPUT 
VALVE 

Illustration of a typical superhet, The Wireless World Monodial, with the various parts identified. 
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How the Superhet Works - 
and they mean exactly the same thing. 
The theories have been the subject of 
much needless controversy ; they are 
really two different ways of describing the 
same phenomenon, and they are both 

Fig. r. -A tuned anode I.F. coupling can be 
used, but is not usually advisable, since the 
high -frequency detector output may reach 

the I.F. valve grid. 

accurate and mathematically equivalent. 
We may choose, therefore, whichever is 
the more convenient for our purpose, and 
at different stages of the receiver we can 
change from one to the other at will. In 
general, the sideband theory is the 
simpler. 

Band -pass I.F. Coupling 

Let us apply it .to the present case, 
therefore, and suppose that instead of an 
unmodulated signal of Loa) kc/s, we 
have a signal of that frequency modulated 
at 5,000 cycles per second. The signal in- 
put to the first detector, therefore, will 
consist of a series of frequencies of 

- 1,005, 1,000, and 995 kc / s, due to 
the signal, and a frequency of r,iio kc /s 
from the oscillator. The output frequen- 
cies, therefore, will be r,rro, 1,005, 1,.000, 
995, 2,115, 2,110, 2,105, 115, 110, and 
105 kc / s, and 5 kc /s, and possibly har- 
monics of these. Of these frequencies, 
that of r, no kc /s is the oscillator fre- 
quency ; the group 1,05, 1,000, and 995 
kc /s is the signal frequency with its side - 
bands; the group 2,115,'2,íï0, and 2,105 
kc / s is a new frequency with sidebands 
due to the sum of the input frequencies ; 

the group 115, 11o, and 105 kc /s is 
another new frequency with sidebands due . 

to the difference. of the original frecltien -' 
cies ; and the 5 kc /s frequency is the nor=` 
mal demodulatipn of the signal. ; Of. 
this welter of frequencies in the output, it 
is the two new groups which interest Us- 
the 2,110 kc / s and the no kc / s groups. 
The first thing to`noticé is that each group 
forms the - equivalent of a modulated 
carrier of new frequency, but with the 
modulation unchanged. Thus, the first 
group is equivalent to a carrier of 2,110 
kc /s modulated by a 5,000 cycles note, 
and the second to a carrier of no kc /s 
also modulated at 5,000 cycles. Either of 
these groups can be treated in exactly the 
same manner as an incoming signal of the 
same frequency ; it can be amplified and 
passed through selective circuits until 
finally it is rectified in order to separate 

WORM 
the 5,000 cycles, or other modulation 
from the carrier in the usual way. 

For reasons to be dealt with later, it. is 
the general practice to make use only of 
the low frequency, the no kc /s, corn - 
ponents of the first detector output, and 
this is termed the intermediate frequency. 
A. tuned circuit resonating at this fre- 
quency, therefore; is included in the anode 
circuit of the valve in order to select the 
intermediate frequency and reject all the 
others. The design of such a circuit 
follows normal H.F. amplifier practice, 
save that it is not usually permissible to 
connect the first detector anode to a tap- 
ping on the coil nor to use a normal type 
of H.F. transformer. The matter is not 
usually so important with a screen -grid 
first detector valve as with a triode, but 
it is usually desirable that there should be 
a condenser connected between the valve 
anode and some point at earth potential. 

A tuned -anode type of intervalve 
coupling would serve admirably, there- 
fore, and the arrangement shown in Fig. 1 

would be quite. possible. It must not be 
forgotten, however, that we have a large 
number of different frequencies in the 
circuit, of which only the no kc /s group 
is required. Even.thoúgh.it may be very 
small, the tuned anode circuit offers some 
impedance at the highest frequency, so 
that with this simple coupling an appre- 
ciable voltage due to the unwanted fre- 
quencies may find its way to the grid of 
the next valve. These frequencies serve 
no useful purpose at this point, and their 
presence tends to reduce the input hand- 
ling capacity of the valve for the wanted 
signal. Ìt is the general practice, there- 
fore, to use a considerably more selective 
type of intervalve coupling, and the cir- 
cuit of Fig , commonly employed. 

Use of Variable -mu Valve 

With this arrangement there is no 
direct connection between the grid of, the 
I.F. valve and the anode of the first 

Fig. 2. -A band -pass I.F. coupling is the most 
satisfactory, for it gives high selectivity, and 
largely prevents unwanted frequencies from 

reachirlg the I.F. valve. 

detector, and the coupling is entirely 
through the mutual inductance between 
the two` coils. Each circuit is tuned to 
the intermediate frequency, and the 
coupling between the coils is adjusted to 
give the desired type of resonance curve. 
Since the selectivity with two circuits is 
much greater than with only one, it is 

., 
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found that_only the intermediate frequency 
group of the first detector output can 
reach the I.F. valve grid at any appre- 
ciable strength. . 

In the general receiver circuit (p. 378 
issue of May 26th) an even more complex 
coupling is employed, and no fewer than 
four tuned circuits are connected between 
the first detector and I.F. valve. The 
filter is built up from a pair of double - 
tuned or band -pass circuits similar to those 
of Fig. 2 coupled together by a small 
capacity condenser Cr1. Through the use 
of this multiplicity of circuits a very high 
degree of selectivity is obtainable. 

Two typical I.F. band -pass coils with adjust- 
able coupling are shown in this illustration. 

The voltages appearing across the ter- 
minals of the last of these four circuits are 
applied to the grid of another variable -mu 
valve which acts as the I.F. amplifier. 
Its operation is identical with that of the 
H.F. valve, save that it works at a 
different frequency, and it is coupled to 
the second detector through a pair of tuned 
circuits which act as a band -pass filter. 
The valve is biased negatively by the 
same amount as the H.F. valve, and its 
cathode, in fact, is connected directly to 
that of the H.F. valve. The variations of 
bias imposed on the latter for volume 
control, therefore, occur also on the I.F. 
valve, so that the amplifying power of 
both is reduced simultaneously. 

The load impedance of an I.F. valve 
is not so important as that of the H.F. 
stage, since cross -modulation effects are 
far less likely to occur. From the point of 
view of distortion, of course, it is still 
advisable to keep the load impedance at 
a moderate value. It is found, however, 
that the usual type of I.F. transformer is 
entirely satisfactory in this respect, for 
the dynamic resistance of the tuned cir- 
cuit is about 100,000 ohms. 

LOW- FREQUENCY VALVE VOLTMETER 
FOR measuring voltages at speech frequencies 

a valve voltmeter which can be calibrated 
by D.C., and in which the calibration is inde- 
pendent of valve characteristic, is undoubtedly 
a valuable asset in the laboratory. Such an 
instrument is described in the June number of 
The Wireless Engineer, copies of which can be 
ordered through newsagents or direct from the 
publishers of The Wireless World, 
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N the Murphy range of receiving sets the 
new A4 model has been introduced to 
bridge the gap between the A3A straight 
three -valve receiver and A8 eight -valve 

superhetetodyue with automatic volume 
control, It is a four -valve superheterodyne 
designed for use with an outdoor aerial, 
and, as might be expected, the range and 
selectivity are definitely better than in the 
A3A, though not quite so good as in the A8. 

In our opinion, however, the set's claim 
to distinction rests primarily on the excel- 
lence of the quality of reproduction. There 
is a crispness and realism which is all too 
rare in receivers manufactured on a quan- 
titative basis. The frequency range covered 
does not appear to be wider than that of 
other sets of similar type, and the principal 
response is probably confined between the 
limits of yo -1oó cycles to 4,500 -5,000 
cycles, but the exemplary behaviour of the 
set and loud speaker over this range more 
than compensates for deficiencies at the 
extremities of the audible frequency range. 
The bass response is smooth and full, and 
resonances in the loud speaker and box 
resonance in the cabinet, if present, have 

-t 
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urphy A4 
A Four -valve Superheterodyne Giving 
Excellent Quality of Reproduction 

FEATURES. 
Type.-Four-valve superheterodyne receiver with pentode frequency changer. Moving -coil Ioud 

speaker. Provision for pick -up and external loud speaker. Circuit.- Pentode detector- oscillator- 

variable -mu Z.F. -anode bend triode detector pentode output. Band -pass input filter. Controls. - 
(1) Tuning, with illuminated dial calibrated in wavelengths ; (2) Volume control (radio only); 
(3) Waverange and on -off switch. Price. -£11 ¡Os. Makers. Murphy Radio Ltd., Welwyn 

Garden City, Herts. 

been skilfully merged to give a sensibly uni- 
form output over the lower part of the 
musical scale. The same sort of effect is 
apparent in the upper register, and with 
the set accurately tuned and the tone con- 
trol set to give maximum high note re- 
sponse, the balance is just right. Speech is 
natural, and the set exocls in the reproduc- 
tion of incisive sounds such as are met with 
in dance music and the cinema organ. 

High Intrinsic Selectivity 

The tone control is continuously variable 
and is useful in reducing background noise 
on weak signals, though the set is not unduly 
irritating from this point of view, and on 
stations of medium strength is as quiet as 
any straight set. Those who prefer the 
mellow type of quality can adjust the tone 
precisely to their taste. 

A rapid search round the dial is sufficient 
to convince one of the liveliness. of the' set 
from the point of view of range and the ease 
with which stations may be tuned -in. The 
set is not equipped with automatic volume 
"control, so that a ready hand must be kept 
on the volume control. When overloaded, 
however, the volume decrease's, so that un- 

expectedly strong stations do not produce 
unduly startling noises. The four or five 
Continental stations that it is possible to 
pick up on medium waves in daylight were 
received in London with more than usual 
clarity and an ample reserve of volume. 

Any estimate of the selectivity of a super- 
heterodyne receiver should take into ac- 
count not only the intrinsic selectivity of 
the set, but also the degree of interference 
and the number of stations lost due to 
second channel whistles In the A4 receiver, 
instead of a multiplicity of whistles of 
medium strength covering most of the 
medium wave band, there are, in the Lon- 
don area, two fairly strong whistles, one on 
Poste Parisien and the other just above 
North Regional. On long waves there was 
one whistle at about 1,225 metres. In other 
districts, of course, the position and strength 
of the second channel whistles would depend 
on the wavelength of the local stations and 
their distance from the receiver. 

The intrinsic selectivity on medium waves 
is very good, and only two channels are lost 
on either side of the two Brookmans Park 
transmitters with the set working at full 
sensitivity on an efficient outdoor aerial in 
Central London. On long waves Königs- 

The use of a pentode as a single -valve frequency changer is an outstanding feature of the circuit which has been developed on well -tries lins. 
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Plug and socket connections to the loud speaker facilitate the removal of the Murphy A4 chassis 
from the cabinet. Double screening covers are used on the l.F. transformers. 

.wusterhausen was clear of its adjacent 
stations save for slight side -band splash- 
ing " which could be dealt with by the tone 
control. 

An inductively coupled band -pass filter in 
the aerial circuit contributes materially to 
the selectivity, and there are four tuned cir- 
cuits associated with the I.F. amplifier. The 
single -valve frequency changer (detector - 
oscillator) is of the self -neutralised pentode 
type described in this journal on July 29th 
and August 5th last year. To ensure a close 
balance between the inter -electrode capaci- 
ties and consequent freedom from radiation 
and interaction between the circuits, an ex- 
ternal condenser of a few micro -mfds. has 
been conne-tted between the working grid 

and the low poten- 
tial end of the I.F. 
transformer primary. 

The I.F. stage is 
perfectly straight- 
forward, a n d 
volume is here con- 
trolled , by varying 
the bias and, to a 
certain extent, the 
screen potential. 
Part of the volume 
control resistance is 
also shunted across 
the aerial circuit. 

A jack is pro- 
vided for pick -up 
connections in the 
grid circuit of the 
anode bend detec- 
tor. which is resist- 
ance- coupled to the 
pentode output 
valve: Stray I.F. 
voltages are pre - 
vented from reach- 
ing the output by a 
two -stage resistance 
capacity filter in the 
grid circuit. 

The output from 
the full -wave valve 

rectifier is smoothed by a tuned L.F. choke 
in addition to the loud speaker field which is 
connected in the negative lead. As a result 
mains hum can only be detected by placing 
the head alongside the loud speaker grille. 
From this point of view the set is one of the 
quietest we have tested. 

Chassis Easily Removed 

In design and construction the chassis 
maintains the .reputation Murphy's have 
established for clean wcrkmanship and finish. 
Plug and socket connections for the field 
winding and output to the speaker greatly 
facilitate the removal of the chassis front. 
the cabinet -a point which will be appre- 
dated by the service man. The loud speaker 
itself is rigidly mounted on a thick batten 
fixed transversely in the cabinet, which is 

BLUE PRINTS 
For the convenience of constructors Pull -sized blue 
prints are available of the following popular Wirel, cs 
World sets that have been recently described, prie: 
1s. ed., post. free: 

Monodial A.C. Super. (Booklet, price 1s. 8d. 
post free.) 

Modern Straight Fire. (June 22nd and 29th, 
1932.) 

Short Ware Two. (November 4th and Decem- 
ber 23rd, 1932.) 

Monodial D.C. Super. (December 2nd and 
5th, 1932.) 

Straight Three. (December 16th, 1932.) 

Modern D.C. Three. (fie. -ember 3oth, 1932, 
and January (Ith, 1933.) 

All -ware Monodial Super. (January 27th and 
February 1cth, 1133.) 

Modern A.C. Quality Amplifier. (February 
17th, 1933.) 

Ferroeart HI. (February 24th and March 3rd, 
1933.) 

' A.V.C. Monodial Super. (March 17th and 24th, 
'933) with 2'5 watt or 5 watt amplifier. 
State which is required when ordering. 

The Clan "B" Ferrecart Receiver. (April 
17th, 1933.) 

Universal A.C. Short -wave Converter. (.April- 
28th, 1933.) 

' Price of this blue print is 2 -. 

These can be obtained from the Publishers, Iliffe & 

Sons Ltd., Dorset House, Stamford Street, London, - 

S.E.1. 
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built on solid lines, and is finished in walnut 
and rosewood veneer. Although the price is 
low there is no suggestion anywhere in the 
set of- cheapness, and both from the point of 
view of appearance arid performance the A4 
is unquestionably good value for money. 

There are equivalent models for D.C. 
mains and batteries, the latter being 
equipped with " class B " output stage. The 
price in both cases is the same as that of 
the A4 -L14 1os. 

Minimising Electrical 
Interference 

"Metocel" Down -Leads 

THE firm of Ward óc Goldstone, Ltd., 
of Pendleton, Manchester, were, it is 
believed, the first in this country to 

introduce a shielded aerial down -lead ; their 
original production was described fully in 
The Wireless World of March 17th. 

Although this type of down lead is still 
available, a cheaper, but nevertheless very 
effective, alternative to it has now been put 
on the market under the trade name of 
" Metocel." From the accompanying 
sketch it will be seen that the conductor 
is centred in an extruded insulating rubber 

BONDING 
WIRES 

METAL SCREENING 

DOWN -LEAD 
CONDUCTOR 

RIBS 

SPIRAL 
CENTRALISING 
WRAPPING 

RUBBER 

CELLULAR COTTON WEAVE 

OUTER BRAIDED COVERING 

" Metocel " screened cable ; how self- capacity 
and dielectric losses are reduced. 

covering planned on the '' tube within a 
tube " principle, with spacing ribs which 
ensure a large proportion of air dielectric. 
Still more air spacing is introduced by the 
use of a loosely woven braided covering be- 
tween the outer rubber tube and the wrap- 
ping of metal foil which acts as a screen. 

In order that the capacity of the lead may 
not change in wet weather (and thus upset 
ganging) a weatherproof external covering 
is added, but for the " outdoor " type only ; 
a similar cable for indoor use is braided with 
ordinary cotton covering. Both types cost 
only 8d. per foot, any length being obtain- 
able. Suitable connectors and other fittings 
are also produced, their uses being explained 
in a pamphlet in which methods of installa- 
tion are described. 

Capacity between conductor and screen 
was found to amount to no more than 11.25 
micro -microfarads per foot -a commendably 
low figure, on the attainment of which the 
makers are to be congratulated. 

The use of a " Metocel " down lead should 
confer a large measure of immunity from 
many forms of electrical interference ; loss 
of signal strength should be almost 
negligible. . 
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Second Channel Suppression 
An Effective New Input Filter 

By R. 1. Kl\ROSS 

THERE is a tendency in the interests of economy to cut down 
the number of signal - frequency circuits in a superhet, but 

unless special precautions are taken, second channel interference is 
likely to prove troublesome. A new input filter is described in 
this article combining the virtues of inductive and capacitive 
coupling which satisfactorily minimises the effect of " image" 

frequencies. 

T is fairly well known that receivers 
'working on the superheterodyne 
principle fell into disrepute a few 
years ago for two reasons. The 

first was because of the poor quality of 
reproduction obtain- 
able, and the 
second because of 
the degree of inter - 
ference experienced 
throughout t h e 
waveband from a 
powerful local 
transmitter. T h e 
sup erheterodyne 
receiver- owes its 
present well -de- 
served popularity 
to the use of 

I.F. band - 
pass filters which 
provide good quality without any sacrifice 
of selectivity. The second difficulty has 
beery solved in the more expensive type 
of superheterodyne receivers by the use 
of selective . signal -frequency circuits 
which, if enough.. are used, provide a very 
fair degree of freedom from second 
channel and kindred forms of interference 
due to the local station. 

The causes of this interference have been 
already fully described in an article in 
The Wireless World of March 2nd, 1932, 
and it is sufficient to say here that it can 
occur when a receiver is tuned- to a fre- 
quency differing from that of a powerful 
local 'station by twice its (the receiver's) 
intermediatc frPauency or by some simple 
fraction of the latter. 

Assuming that the amplifying and 
rectifying conditions are as linear as is 
practicable, the degree of interference 
experienced for any given intermediate 
frequency will depend solely on the 

selectivity of 
the signal- frequency 
circuits. Until re- 
cently it has been 
usual to employ at 
least three or four 
of the latter, but 
lately the need for 
more economy in 
design has led to 
the use of only 
two tuned signal - 
frequency circuits. 
Under these con- 
ditions serious in- 
terference will 

occur, and it will now be shown 
what steps may be taken to reduce 

Fig. r. -A very satisfactory inductively 
coupled circuit for the signal frequency stage 

of a superheterodyne. 

Fig. 2. -The imabe frequen_y will be can- 
celled out at one frequency by the inductively 

coupled winding, M2. 

this. 
Experience has shown that two induc- 

tively coupled tuned circuits, as shown in 
Fig. 1, are by far the most suitable form 
of a signal- frequency band -pass filter 
for superheterodyne receivers. Fig. 2 
shows the same 
band -pass filter, but 
with the addition of 
the coupling M2. 
The object of this 
coupling is to feed 
the image frequency 
direct from the 
aerial into the se- 
condary circuit in 
such a way as to be 
equal in strength 
yet opposite in 
phase to that 
which is leaking 
through the 
primary circuit via Mi. The result is 
that the E.M.F. produced on the grid of 
the valve by the image frequency in the 
arrangement shown in Fig. - i will be 
completely cancelled out in the arrange- 
ment shown in Fig. 2. 

This arrangement was actually tried on 
a receiver close to Brookmans Park, 
using an I.F. of 125 kc /s. With a plain 
inductance coupling an annoying whistle 
was heard when listening to Brussels 

(509 m.) due to second channel interfer- 
once from the London Regional. By 
suitably adjusting M2 it was possible 
completely to remove this. It was found, 
however, that almost as serious interfer- 
ence was still caused by the National 
Transmitter (261.5 m.) on 335 m. unless 

Fig. 4. -- Combining the virtues of inductive 
and capacitive coupling. 

M2 were readjusted by increasing its 
value. If this were done, of course, the 
interference from the Regional Trans- 
mitter would return to about its original 
intensity. 

It was therefore decided to try a 
capacitive coupling as shown in Fig. 3, 
but this arrangement, though excellent at 
the particular frequency for which it was 
adjusted, again failed to work throughout 
the waveband. The merits of the two 
circuits are shown in Figs. 5 and 6, where 
in the one case suppression is arranged 
for about 32o metres, and in the other on 
about 500 metres. These at once sug- 
gested to the author an arrangement com- 
bining the two methods of suppression. 
In contrast with the results usually ob- 
tained when such perfect ideas are 

tried in practice, it 
may at once be 
said that the hopes 
entertained for the 
success o f t h e 
arrangement shown 
in Fig. 4 were fully 
justified as shown 
by Fig. 7. It is 
important, h o w- 
ever, that t h e 
capacitive coupling 
be used for sup- 
pression on the 
lower, and the in- 
ductive coupling 

on the upper part of the medium wave- 
band. 

The actual values of M2 and C were 
easily obtained mathematically, but as 
both of these are extremely small, it will 
be found best to make them semi- adjust- 
able, and so obtain the best results by 
trial and error. If the band -pass coils are 
unscreened, M2 may consist of two or 
three turns of wire on a wooden former 
12ín. in diameter. This former should be 

Fig. 3. -The coupling known as " top 
capacity " does not prevent second channel 

interference throughout the waveband. 
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Second Channel Suppression - 
mounted along the side of the secondary 
coil by means of a screw through a hole 
drilled eccentrically in the former. When 
the best position has been found, the 

wO 
u. o z>- 
w 

LL 

wwz o ZN 

MEDIUM WAVE BAND 

Fig. 5.- Suppression 
at about 32o metres 
using "top" capacity 

coupling. 

screw should then 
b e tightened u p. 
Assuming the direc- 
tion of rotation of 
the band -pass coils 
to be the same from 
the high potential 
end to earth, the 
direction of the coupling coil will be in 
the opposite direction from the aerial to 
the primary tap. If the coil is screened the 
amateur will have to make some provision 
for adjusting M2 through the can, the 
coupling coil being in this case about 
¡¡in. in diameter and placed inside the 
secondary. 

The condenser C may consist of two 
screws so arranged that the .distance be- 
tween their heads (which should be about 
Fn. in diameter) is adjustable. 

Adjustment is carried out as follows. 
Tune in a station on which interference is 
experienced. If this be above 35o m. 

V/Ap@hoo 
MpIl& 

adjust the value of M2 until this dis-. 
appears. Tune in another station below 
35o m. on which a whistle is heard and 
adjust the value of C until this disappears. 
It may be found now that M2 will require 
a slight amount of readjustment on the 
first station. Care should be taken to 
reduce stray capacities between the aerial 
and grid of the first valve to a minimum 
since the value of C is only of the order 
of five micromicrofarads, and this value, 

naturally, must not 
be exceeded else- 

MEDIUM WAVE BAND 

Fig. 6. -The use of 
the small inductive 
winding causes sup- 
pression at about 500 

metres. 

where in the circuit. 
It will be seen 

that the aerial 
band -pass filter of 
Fig. I feeds direct 

MEDIUM WAVE BAND 

Fig. 7. -- -The suppression curve when using 
both inductive and capacitive coupling is 

nearly linear. 

into the detector- oscillator, and although 
the former is tuned to a frequency differ- 
ing from that of the oscillator by the 
intermediate frequency of the receiver, a 
certain amount of energy will be radiated 
from the aerial. 

In Fig. 4 this rediation will be consider- 
ably decreased due to an action similar. 
but in a reverse direction, to that described 
above. 

NEW BOOKS 
RADIO RECEIVER SERVICING AND MAIN- 

TENANCE. By E. J. G. Lewis. Pp. 169, 
with 75 figures. Sir Isaac Pitman and Sons, 
Ltd., London, 1933. Price 7s. 6d. net. 

IN the author's introduction it is stated 
that this book is intended to help the 

radio dealer, the salesman, and the keen 
amateur. The needs of this class of reader 
are catered for rather than those of the 
advanced service -man who is seeking in- 
formation on the more elusive type of fault. 

It is rightly emphasised that a mere list 
of possible faults and their cure is of little 
value. The underlying principle throughout 
has been to explain briefly the purpose and 
functioning of each section or component of 
a receiver, and then to enumerate the faults 
that may arise, their diagnosis, and cure. 

The opening chapter deals simply but 
adequately with such fundamental con- 
siderations as the electron theory, Ohm's 
law, capacity, inductance, and tuned cir- 
cuits. In later sections, valves, circuits, and 
loud speakers and other components and 
accessories are discussed in detail. Coming 
to the purely " service " section, chapters 
are devoted to testing equipment and the 
procedure to be adopted in locating faults. 

In a manual intended for readers without 
much fundamental knowledge, it might 
have been advisable to give greater atten- 
tion to the procedure to be followed when 
carrying out eliminative stage -by -stage and 

point -to -point tests, showing the deductions 
that may logically be made at each step. 
However, the book is so practical, so replete 
with facts, and so well arranged, that, hav- 
ing digested its contents, the reader will 
gain sufficient knowledge to enable him to 
set to work in a logical manner. -H. F. S. 

A TEXT BOOK OF WIRELESS TELE- 
GRAPHY AND TELEPHONY (Second 
Edition). By \V. Greenwood, B.Sc.(Eng.), 
A.M.I.E.E., A.C.G.I. Pp. 307, with zio 
diagrams and illustrations. London. The 
University Tutorial Press, Ltd. Price 5s. 6d. 

THE book is intended (according to the 
Preface to the First Edition) for the 

reader who has general physical or electrical 
knowledge but is not a wireless engineer. 
A knowledge of the principles of electricity 
is thus assumed, with only an intermediate 
standard of mathematics. Written with this 
orientation, the book succeeds very well 
in presenting the general principles of wire- 
less, covering the whole field in a clear, ex- 
pository manner. Mathematics are kept to 
a minimum in the text, but a final chapter 
on " A Few Mathematical Investigations " 
gives a more extended treatment (for those 
who wish it) of such problems as general 
a.c. circuit theory, the theory of the 
condenser discharge, coupled circuits, elec- 
tromagnetic waves, and modulation. A 
chapter on measurements is also of consider- 

417 

able value to readers interested in more than 
general descriptive matter. 

The volume under review is a Second Edi- 
tion. The first was written when broad- 
casting and short -wave communication were 
in their very early infancy. Unfortunately, 
it shows traces of this chronology, and in the 
work of bringing it up to date, the author 
has been neither sufficiently ruthless in ex- 
punging obsolete material nor so complete as 
one might have desired in the exposition of 
most recent practice. Thus, the chapter on 
valves contains too much of the First Edition 
and too little of modern valves, such as the 
screened -grid, pentode, or indirectly heated - 
cathode types. In the same way, the chap- 
ter on wireless telephony contains too much 
of methods which must have been only of 
historical interest even at the time of the 
First Edition, and does not sufficiently ex- 
plain the modern transmitter. -J. F. H. 

APPLICATION OF THE CATHODE RAY 
OSCILLOGRAPH IN RADIO RESEARCH. 
R. A. Watson Watt, J. F. Herd, and L. If. 
Bainbridge Bell. 290 pp., 17 plates and 113 
diagrams. H.M. Stationery Office. los. 

MOST of the literature relating to the MOST 
ray oscillograph is distributed 

among the technical journals and transac- 
tions of societies, and for the most part is 
concerned with the results of investigations 
rather than the technique of manipulation 
of this most useful research tool. 

The present volume deals primarily with 
the work of the Radio Research Station, 

A PORTABLE "PORTABLE." The new Pye 
Q /MC battery portable lives up to its name. 

Slough, on direction finding and wave pro- 
pagation, and gives a very full account of 
circuit arrangements and the practical diffi- 
culties and problems involved. Most of this 
information will be found to be of equal 
importance to workers in other fields of 
radio research and the chapters on time bases 
and photographic recording may be cited as 
examples. There is a useful list of refer- 
ences to important papers on cathode ray 
and allied subjects in the appendix. The 
absence of an index is partly compensated 
for by a more than usually detailed table of 
contents. -F. L. D. 
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Correspondence 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, " The Wireless World," Dorset House, Stamford Street, S.E.x, and 

accompanied by the writer's name and address. 

Increasing Bass Response 
HILE 1 appreciate the utility of the 
practical results described in the article 

on Increasing Bass Response," I wish to 
disagree with the theoretical analysis 
given. 

It was suggested that the A.C. Voltage 
across the anode resistance would be con- 
stant at all frequencies ; actually, the con- 
stant voltage should be introduced in series 
with the valve resistance Rv. Then again 
it is stated that the resistance load across 
the transformer secondary is equivalent to 
a series resistance in the primary circuit, 
whereas,. of course, it should be represented 
by a resistance Rs /3.5' in parallel with the 
transformer primary. The completed 
equivalent circuit, with the transformer . 

secondary load transferred to the primary 
side, is therefore as shown in the accompany- 
ing diagram. At resonance, the impedance 

of the load in the valve anode circuit, which 
. is gap portion of the equivalent circuit to 
the ght of the dotted line, falls to a very 
low value ; consequently the majority of 
the available E.M.F is lost in the valve 
resistance Rv, and the output at resonance 
is much less than would be the case if the 
E.M.F. across Ra remained constant. This 
explains the observed results without making 
the load ou the secondary of the transformer 
a predominating factor. 

A minois criticism of the original article is 
that the resonance curve (fig. 5) is plotted 
to a linear scale, so that the apparently large 
peak represents a gain of only 2.4 decibels, 
while the response curve to be corrected 
(fig. r, curve B) shows a loss of 25 db. at 
66 kc /s. 

D. A. BELL. 

Location of the Speaker 
WITH reference to your editorial in the 

issue of the rgth regarding the loca- 
tion of the speaker in modern receivers, I do 
hope that you will be able to influence 
the manufacturers to design the coming 
season's receivers so that the speaker can 
be used apart from the set itself, especially 
in the case of the more powerful Mains 
receivers. 

Though f have been in business here but 
a short time, I could have sold many more 
of the better class of instrument if the 
speaker were separate from the receiver 
proper. The fact that an extra speaker 
can be used as an alternative does not ap- 
peal, as the one in the set is then idle and 
wasted. I see no reason why cabinets can- 

not be built so that the two portions can 
be used one above the other or apart, and 
the speaker attached by either a short or 
long lead as the case may be. 

Another failing with many sets, too, is the 
tuning scale. Why not always an open 
scale calibrated in wavelengths, and where 
names of stations are used an assurance 
to the purchaser that the scale will be 
replaced by a new one in the event of a 
wavelength shuffle? How many receivers 
now offered have the Western Regional and 
National marked? 

In conclusion, please accept my thanks 
for The Wireless World and all it contains, 
especially the very fair and useful reviews 
of commercial receivers. These are most 
useful, and when produced in front of a 
" prospect " often convince that something 
good is being offered. 

W. A. F. EDWARDS. 
Glastonbury, Somerset. 

Automatic Volume Control 
WITH reference to the criticisms made 

by Mr. Chambers of my recent letter, 
I would offer the following observations :- 

He states that the loss of sensitivity is 
nil, as A.V.C. is only operative with a loud 
signal. This is in agreement with my com- 
ment, but at the time my letter was written - several weeks before it received pub- 
lication -the merit of A.V.C. was stated to 
be that of a remedy for fading' His para- 
graph explaining that A.V.C. does not 
operate on the modulation.- is, of course, 
correct, and no one would suggest it to be 
otherwise. In fact, I used this point in ïzty 
original letter and made it quite clear that 
A.V.C. is actuated by the amplitude of the 
carrier and the amount of control is not 
governed by the modulation, the extent of 
which is responsible for the output signal. 

Your other correspondent -Mr. Hodgson 
-appreciated this but disagrees with my re- 
mark that . the resultant carrier of a weak 
station is partially demodulated by the time 
it reaches the second detector. The 
standard oveiall test for the super - 
heterodynes for which I am responsible is 
that of applying a measured modulated 
signal input and noting the watts developed 
at the output., This test readily reveals (a) 
that very little signal voltage is developed 
at the second detector until a certain initial 
value of signal voltage is applied at the 
aerial terminal and, (b) that following a 
linear diode second detector the voltage 
developed across the output load does not 
start to rise in like ratio to the potential at 
the second detector until an appreciably 
further advance of aerial input has been 
made. These effects are, no doubt, due to 
the properties of the anode bend first 
detector and the subsequent H.F. amplifier 
but nevertheless support my original 
observation -with which Mr. Hodgson dis- 
agrees -that the extent of modulation for a 
weak signal is less than for a strong one 
assuming that they are each equally 
modulated initially. A.V.C. is controlled 
by the carrier amplitude at the second 
detector, an observation with which a 

must be 

designer with the merest equipinent would 
obviously not disagree. 

By " some measure of A.V.C." I implied 
that which I have always used in my 
own designs -the self- biasing anode bend 
second detector -where the sensitivity falls 
with increase of carrier amplitude. This 
form of detection, by the way, has the 
advantage of being capable of handling 
widely different values of signal pptential 
without overloading and is as distortionless 
as any system, in that the narrow modulated 
fringe falls on the straight part of the grid 
characteristic. 

I agree with what is said with regard to 
Q.A.V.C. and might add that this has been 
embodied in my own designs for some 
months past. All the favoured systems of 
A.V.C. were summarised in my original letter 
in a. form which revealed more than a 
theoretical acquaintance, and these hrvve 
been available in practical working form to 
builders of superheterodynes bearing my 
name subject to using two triodes in place of 
the combined diode -triode only just issued. 

Everyone realises the aims and effects of 
A.V.C., and the purpose of my letter was 
to contradict the general belief, then being 
voiced, that A.V.C. was the cure -all for the 
fading of the distant station. Although 
your correspondence columns contain the 
only two criticising letters which have come 
to my notice, on this point of fading and 
fading distortion they do not disagree but 
rather raise technical issues, the funda- 
mentals of which are known and appre- 
ciated. The listener whose set is not A.V.C. 
equipped need have no regrets. 

F. H HAYNES. 
London, E.C.r. 

FOREIGN BROADCAST GUIDE 

ATHL(áNF 
(Irish Free State). 

Geographical position : 53° 24' N. ; 7 58' W. 

Approximate air line from London : 360 miles. 

Wavelength : 413 m. Frequency : 725 kc /s, 
Power : 60 kW. 

Standard time : Greenwich Mean Time (I.F.S. adopts 
B.S.T.). 

Standard Daily Transmissions. 

13.30 B.S.T., time signal, weather, news, etc. ; 18.00. 
light music (records) ; children's hour. news, time 
signal, talks ; 20.00, main evening progamme : 22.00, 
station orchestra or play ; time signal, weather, news. 
On Sundays, special sporting broadcasts towards 
15.00 ; and main programme at 20.30. Special 
sponsored broadcasts, 2I.45 -22.45 (almost daily). 

Announcers : Man and woman. 

Call : In Gaelic and English : Se Seo radio Ath Luein 
agas radio Corcaighe (These are the Athlone and Cork 
radio stations). When Dublin is mentioned it bears its 
Gaelic name : Baile Ath Cliath. 

Usually closes down with the playing of the Irish Free 
State National Anthem and good -night greetings in 
both Gaelic and English. 

Relay: Cork, 224.4 m. (1,337 kc,'s), 1 kW. 
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Broadcast Brevities 
By Our Special Correspondent 

Site Chosen in Northern Ireland 
FOR better or for worse, the site has been 

chosen for the B.B.C.'s high -power 
station for Northern Ireland. I understand 
that the title deeds are now changing hands. 

The transaction is wrapped in that dark 
shroud of mystery in which the B.B.C. 
always conceals new projects, but I can say 
that the new station will not be situated on 
any of the sites so far obser\ ed by the news- 
paper sleuths. 

Several Miles from Belfast 
Actually, the station will be built several 

miles away from the city in a district notable 
for its fecundity in the matter of one of old 
Ireland's most famous vegetables. I must 
not say which. It is rumoured that the 
farmers around will roll their eyes in dismay 
when they see the uprooting of good vege- 
tables simply for the sake of a broadcasting- 
station. 

Droitwich Details 
THE new National station at Droitwich 

promises to be quite the most interest- 
ing of the B.B.C. establishments. The two 
7ooft. masts will be equipped with lifts. In 
bold outline the transmitter buildings will 
follow the usual B.B.C. scheme, but the 
layout will differ in certain respects. For 
instance, heavy machinery is to be installed 
in a well sunk below ground level with the 
transmitter units occupying cubicles in a 
surrounding gallery. 

The Midland Regional aerials will be 
slung, umbrella fashion, beneath those of the 
long -wave transmitter. 

A Daventry Junk Sale? 
The more economically minded are already 

discussing what is to happen to the old gear 
at Daventry. What an occasion it would 
be if Mr. Ashbridge could stage a grand 
junk sale on that windy hill! It would start 
a great pilgrimage of amateurs from all parts 
of the country, not excluding Aberdeen, 
and a still more impressive pilgrimage on 
the return journeys, for, despite rumours, 
there is quite a lot of usable material at 
5XX. 

A Holy Secret 
However, no such auction is likely to be 

held. Some of the gear will actually be used 
at Droitwich and some of it will go into 
stock. 

Where the B.B.C. keeps its stock is one 
of those profound secrets to which some of 
the engineers themselves cannot supply an 
answer. Suffice it to say that the stock does 
exist, and that as the years pass by its anti- 
quarian value goes steadily up. 

,o, ca ca c, 

Complete Opera on Records 
THE only opera that the B.B.C. has yet 

broadcast complete in the form of 
gramophone records is " Pagliacci," by 
Leoncavallo, which was heard through the 
pick -up some years ago. This afternoon 
(Friday) listeners to the National pro- 
gramme will again hear the complete opera 
on gramophone records. The performers are 
the principals and chorus of La Scala, Milan, 
the conductor being Maestro Sabajno. - 

.. Ii--'-` --- C.sn : = leaf i-rnrer,rr 

The New Controller 
THE great reorganisation of the B.B.C. 

staff and the separation of the Adminis- 
trative from the " Output " side reaches its 
climax with the appointment of Colonel Alan 
G. C. Dawnay, C B.E., D.S.O., M.A., to the 
new collateral post of Controller, Output 
Division. Col. Dawnay will wield the same 
power in the artistic and programme branch 
that Sir Charles Carpendale exerts on the 
administration sicle. 

A Happier Winter? 
The new Controller assumes office on Sep- 

tember 1st, so it rather looks as if the Cor- 
poration intends to make things hum during 
the winter. Listeners, however, will be the 
final arbiters, for no amount of organisation 
can atone for lack of vitality and originality 
at the microphone. Let us hope that thi. 

419 

Aural Mobility 
1A/HAT listeners to the broadcast of the 

VV Aldershot Tattoo lose on the spec- 
tacular side should be partially compensated 
for by their aural mobility, for, after hear- 
ing the massed bugles at the opening of the 
Tattoo to- morrow (Saturday), we shall be 
switched over from the Rushmoor Arena to 
the Tower of London for the Ceremony of 
the Keys. Then, before returning to Alder- 
shot, we shall hear Mr. Stuart Robertson 
and the Wireless Male Voice Chorus ui 
marching songs, followed by an eye -witness 
account of " The Battle of Omdurman," 
written by the late Major A. J. Hill -Smith 
during the Egyptian Campaign. We shall 
then be transported once more to Rushmoor 
to hear the dismounted bands of the Alder- 
shot Command. 

And So To Bed 
Ambrose and his orchestra will take up 

the strain for part of their usual Saturday 
evening relay from the May Fair Hotel, but 
thirty -five minutes later listeners will again 
be back at Aldershot for the closing episodes, 
which will include a Pageant of Ancient 

Chivalry and a 
modern war display. 

Harry Tate in 
Motoring" 

"AJOTORING," 
g-L perhaps their 

most famous sketch, 
will be performed by 
Harry Tate and 
Company in the Re- 
gional programme 
on Wednesday next, 
June igth. 

AT EPSOM. Special 
" Wireless World " pho- 
tographs of the B.B.C. 
engineers in the Epsom 
grandstand on Derby 
Day. (Above) The con- 
trol engineer gives a final 
" look round." (Below) 
Inserting t h e micro- 
phones in vibration - 

proof sockets. 

new era in B.B.C. management will mean a 
still more accurate appraisement of what the 
ordinary listener wants and a determination 
to see that he gets it. 

e, , 
Carillon Broadcast 

BELL music always comes over the ether 
very realistically, and to those who 

like carillon chimes the broadcast from Mid- 
land Regional on June 9th should be speci- 
ally interesting. On this occasion the 
carillon will be broadcast from the new 
Church of Our Lady of the Rosary at 
Saltley, Birmingham 

The largest bell weighs 25 cwt. and is 
a product of the Croydon firm which founded 
the two largest peals in the world at Chicago 
and New York. Herbert Withers is the 
carilloneur. 

The Tourist Trophy 

I 11MIEDIATELY following the motor cycle 
race in the Isle of Man for the International 

Auto -cycle Junior Tourist Trophy on Mon- 
day afternoon next, June 12th, an eye- 
witness account will be relayed for North 
Regional listeners. 

<GI WI <0.7 

Neiw Scottish Regional Director ? 

WHO will be Director of the B.B.C. in 
Scotland? Several candidates are in 

the running, but I plump for Mr. Joseph 
Duncan, general secretary of the National 
Farm Servants' Union of Scotland. Mr. 
Duncan has paid several visits to Broadcast- 
ing House in the last few days, and, unless 
the indications are very deceptive, Scotland 
may consider the position is filled. 
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LABORATORY TESTS 
New Radio Prodwcts eyed 

B.S.R. UNIVERSAL MAINS 
TRANSFORMER 

A MAINS transformer which is very 
j -appropriately described as a universal 
model has been introduced by the Birming- 
ham Sound Reproducers, Old Hill, Staffs. 
It is built on very generous lines and pro- 
vides four separate L.T. windings, two of 
these are rated at two amps each, one at 
three amps and one at five amps. The high 
voltage secondary winding gives 500 -0 -500 
volts maximum, but tappings are provided 
for an output of 350-0-350 volts so that either 
the " B " or the " C " class rectifying 
valves may be used. This winding will 
deliver up to 120 mA. without an appreci- 
able voltage drop. 

Tests were made with a " C " class valve, 
the filament current for which was taken 
from the 4 -volt 3 -amp. winding. With the 
remaining L.T. windings fully loaded 
measurements were then made of the 
smoothed D.C. output at various current 
loads. The smoothing equipment consisted 
of a choke of too ohms resistance and two 
4 -mfd. condensers. 

Current in niA. Volts. 

20 654 
40 625 
60 596 
80 565 

H10 536 
120 507 

The 500 -o -50o secondary winding is ex- 
ceedingly well regulated as the voltage 
changed by the small amount of 3.2 per cent. 
only throughout the tests. Regulation of 
the L.T. windings is equally satisfactory. 

B.S.R. universal 
mains transformer. 

The rectifier was operated at 3.9 volts while 
the two 4 -volt 2 -amp. windings each gave 
3.84 volts and the 5 -amp. winding 3.89 volts. 
On half -load the voltages do not rise beyond 
the usual tolerance permitted for A.C. 

valves. The primary is tapped 
to suit supply mains of from 
zoo to z5o volts, and the price is 
55s. 

In common with all B.S.R. 
products the workmanship and 

general finish are of a very high standard, 
and this model should prove exceedingly use- 
ful in the hands of the experimenter requir- 
ing a high -class transformer having universal 
application. 

CLIX WALL PLUG . 

LECTRO LINX, LTD., 79s, Rochester 
Row, Westminster, London, S.W.r, 

have extended their range of Clix speciali- 
ties and now include a series of wall plugs 
made in vertical, side entry and earthing pin 
models, and in all B.E.S.A. ampere ratings. 
In design these plugs constitute a radical de- 
parture from the usual practice, and much 

Clix wall plug fitted with self- centring pins. 

of their experience gained in the manufac- 
ture of small wireless connections is applied 
to the new plugs. 

Comparatively large tolerances are per- 
mitted in the internal diameter of the 
standard socket, but so far as the Clix wall 
plug is concerned, quite big variations will 
not result in a bad contact, for they are 
fitted with spring prongs fashioned in the 
form of a cotter pin similar in design to 
those employed in their " Master " wander 
plugs. Moreover, the pins are not rigidly 
positioned, but are permitted a small lateral 
movement, and thus have the advantage of 
being self- centring. 

The 5 -amp. model examined made a per- 
fectly good contact when inserted in sockets 
varying in diameter by as much as three to 
four times the permitted tolerance ; further- 
more, they are very robust, and seem well 
capable of standing up to hard wear. A 
simple but quite effective wire - grip is em- 
ployed in place of screw connections for the 
leads. The bared end of the flex is threaded 
through the eye of the cotter- pin -type prong 
and is gripped firmly by the cover plate 
when fixed in position by its screw. 

The price. of the 5 -amp. model is gd. 

IGRANIC CONDENSERS 
THE Igranic range of large capacity fixed 

condensers are made in one -, two- and 
four -mfd. sizes, the normal working voltage 
being z5o D.C. They are of the non -in- 
ductive type and are suitable for use, there- 

Igranic non -inductive condensers. 

fore, in anode and grid circuits for by -pass- 
ing H.F. currents as well as in smoothing 
circuits. A specimen of each size was tested 
and in every case they successfully withstood 
D.C. potentials of 800 volts, this being 5o 
volts in excess of their test rating. 

These condensers are mounted in 
attractive bakelite cases and the prices are, 
2s. 3d. for r mfd., zs. 9d. for 2 mfds. and 
5s. for 4 mfds. The makers are Igranic 
Electric Co., Ltd., 147, Queen Victoria 
Street, London, E.C.4. 

ORMOND TRANSFORMERS 
T N order to meet the special requirements 
1L of Q.P.P. amplification, The Ormond En- 
gineering Co., Ltd., Rosebery Avenue, Lon- 
don, E.C.r, have added to their range of 
L.F. transformers a miniature push -pull in- 
put model having a ratio of r to 8. Listed 
as type R531CT, it is similar in size and con- 
struction to their general purpose trans- 
former, model R531. Both embody a high 
permeability nickel -iron core and utilise the 
same style of moulded case, the overall size 
of which is Sin. x r -i i chin. x 

Although these 
transformers per- 
form best when 
used with a parallel - 
feed circuit, for a 
more uniform re- 

Ormond Q.P.P. 
push -pull inter - 
valve transformer; 
step -up ratio 1 : 8. 

sponse is obtained, small amounts of D.C. 
can be passed through the primary, but this 
should not exceed z mA. 

The measured primary inductance of the 
Q.P.P. model is 26.5 henrys with no D.C. 
flowing and with 3.5 volts A.C. applied to 
the winding. With 2 mA. of D.C. super- 
imposed the inductance falls to 14.5 henrys. 
Measurements made under similar conditions 
with the general purpose model, which has 
a step -up ratio of r to 3.5, gave the in- 
ductance as 38 henrys without D.C. and 
19.6 henrys with 2 mA. The price is 75. 6d. 
in each case. 
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EDITORIAL COMMENT 
Television 

A Phantom Audience ? 

N a Leader in this month's issue 
our contemporary, Television, 
takes to task a contributor to 
the Evening Standard whom he 

accuses of a change of front in his 
attitude towards . television. The 
accusation is based upon the publica- 
sion recently by that contributor of a 
statement that " fewer than 5,000 
people have televisors in this country 
and some experts would estimate the 
number at half that figure," whilst it 
was alleged that the same author last 
summer estimated that between 5,0o0 
and io,000 televisors were already in 
use. 

Television is justified in calling atten- 
tion to apparently contradictory esti- 
mates of this kind, and it is part of the 
obligations of an editor to enlighten 
public opinion on matters coming 
within the sphere of his journal's 
activities. Unfortunately, Television 
has still left the question in the air 
and has not proceeded, as we hoped 
it would, to attempt to give us the 
correct figure. 

It is, in our view, of paramount 
importance that anyone likely to be 
concerned in furthering the interests 
of television should have available 
some indication of the response the 
public is giving to the B.B.C. trans- 
missions. No better indication could 
be found than an accurate statement 
of the approximate number of tele- 
vision receivers or parts 'which have 
been sold up to date. We would 
strongly urge that it is in the best in- 
terests of all parties, however meagre 
the figures may prove to be, that they . 

should be made known. In the early 
days of broadcasting the Post Office 
receiving licences were an excellent 
index of public interest, but since tele- 
vision reception is covered by the 

broadcast licence, the licence figures 
provide no information on the popu- 
larity of television. 

The B.B.C., as is well known, has 
spent a great deal of time and money 
in arranging for satisfactory trans- 
missions in conjunction with the Baird 
Company, and from our own experience 
of reception under more or less ideal 
conditions we are satisfied that the 
transmissions' are far ahead of the 
facilities for reception. A talk with 
officials of the B.B.C. elicited the 
information that they, too, appear to 
be in the dark as to how many tele- 
vision enthusiasts constitute their audi- 
ence. For all we know B.B.C. tele- 
vision progranunes may be radiated 
for the benefit of a phantom audience. 

A Voice from the Air 
New Ultra Short -Wave Test 
THERE is a natural tendency 

among amateurs tó -day to imagine 
that all the " plums " in wireless 

research must inevitably go to the 
highly specialised professional. Up 
to a point this attitude is justified, but 
opportunities do occasionally occur 
when the free-lance experimenter and 
the specialist can compete on equal 
terms. Such an opportunity, we believe, 
arrives on Sunday, June 25th, when 
two well -known contributors to this 
journal, Messrs. S. G. Morgan and H. 
L. O'Heffernan, are inviting the co- 
operation of isteners up and down the 
country in t reception of ultra short- 
wave trans ssions from an airplane. 

So far as we are aware, trans- 
mission on " optical" wavelengths has 
not yet been attempted from the air, 
and some highly important observations 
may be expected if listeners will help 
in the experiIient, full particulars of 
which, together with a design for a 
5- 7-metre receiver, appear elsewhere in 
this issue. 

www.americanradiohistory.com

www.americanradiohistory.com


422 

WApellsSM. 
WbptE 

Wireless World, June 16t11, 1933. 

Ultra Short Wave Two 

LSEWHERE in this issue particu- 
lars are given of a special short- 
wave test arranged by two ama- 
teur experimenters and to take 

place on a wavelength of five metres. 
Although not an entirely unexplored field, 
very little is known outside certain official 
quarters as to the practical usefulness of 
these wavelengths, so that this venture 
might bring to light some hitherto unpub- 

' lished facts regarding transmission and re- 
' ception on the very short wavelengths. 

It is known that their range is somewhat 
`restricted, being accepted generally as an 
optical one, which, if this contention be 
true, means that the horizon is their limit, 
for it is assumed that they do not follow 
the curvature of the earth. 

Your Urgent Attention, Please ! 

Since the success of these tests relies 
largely on the number of reports received 
from widely spaced observation posts, as 
many collaborators as possible are invited 
to participate, and, in order to further this 
end, a receiver designed especially for use 
on the 5- to 7 -metre waveband is illus- 
trated and described here. 

The set is a simple two -valve super - 
regenerative receiver intended for head- 

Simple Two -valve Super -regenerative Receiver 
for 5-7 metre Working 

SIMPLICITY and ease of 
control form the basis of 
this receiver design; which 

-has been specially evolved for 5 to 7 
metre working. A practical opportunity 
for using this set will occur in nearly 
every part of Great Britain on Sunday, 
June 25th, when the first amateur 
transmissions on ultra short waves from 

an aeroplane will take place. 

phone reception ; but, as its sensitivity is 
of a very high order, there is every 
to believe that in many cases signals will 
attain an intensity suitable for loud speaker 
reproduction. A single 'valve is made to 
serve the dual function of quenching oscil- 
lator and detector, its 
sensitivity being con- 
trolled by a 50,000 -ohm 
resistance (R2, Fig. r) in 
the H.T. supply lead to 
this valve. A single, low - 
frequency amplifier is 
employed and coupled to 
the detector by a step -up 
transformer. In the last 
stage either a pentode or 
a triode valve may be used ; the former 
is recommended, as it affords a greater 
amplification. 

A few special components are necessary, 
but the remainder are of the usual type 
employed for broadcast use, and many 
of these can be found in the workshop, 
for those that have been replaced by more 
up -to -date designs would be quite suit 
able for our purpose, since we are not 

By H. B. DENT 

specially concerned with a particularly 
high quality of reproduction. 

The special components comprise one 
small variable condenser (C2) having a 
very low minimum capacity and a maxi- 
mum value of not more than 35 mmfds. 
This is used to tune a circuit con- 
sisting of two small coils Li and L2 joined 
in series with a semi -variable condenser 
Ci. This has a maximum value of 5o 
mmfds. (0.00005 mfd.), and is of the 

.='L1 
CHOKE 1 

(1Q9Q9 )--- 
C1 

00000 ̀  7 
CHOKE^ 

QL2 

C 

C3 
1 

R1 

C4 

PHONES 
R2 

G.6. 

+H.T.2 

tl O-Y+L.T. 
H.T. 
L.T. 

Fig. r. The theoretical circuit diagram ; values of components are : Cs = so mmfds. max., 
C2, 35 mmfds. max., C3 = o.000i mfd., C4, o.oi mfd., C5, o.00i mfd., Ri = 2 megohms, 

R2 = 50,000 ohms variable. 

Unnecessarily long leads are avoided in the 
detector circuit by raising the valve above 
the baseboard. Note the mounting of the 

sub -panel. 

type usually employed for trimming 
purposes. 

The two H.F. chokes, Choke r and 
Choke 2, come within the category of 
special components,. and could, if desired, 
be home -made. Those fitted in the re- 
ceiver are the Eddystone 5 -10 -metre type. 
A . home -made choke consisting of fifty 
turns of fine -gauge wire spaced to occupy 
one inch and wound on a din. former 
would answer the purpòse. 

The quenching coils, L3 and L4, are 
wound on a two -section bobbin built up 
from thin plywood to the dimensions given 
in Fig. 3. Each slot contains 500 
turns of No. 34 enamel wire, and both 
coils are wound in the same direction. 
Their respective inner and outer ends are 
connected as marked on the theoretical 
circuit diagram (Fig. r). 

For the small tuning coils, Li' and L2, 
three turns only of No. 16 S.W.G. tinned 
copper wire are required in each case. 
They are wound on a /in. former, and the 
turns spaced to occupy ¡in. in length. 
Both coils are wound in the same direc- 

I 
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Wireless World " Ultra Short Wave Two 
tion, and when assembled this sense must 
be maintained. That is to say, ignoring 
the presence of CI, coils Li and L2 may 
be regarded as one continuous winding. 
The aerial coupling coil, Li, is a single 
turn having the same diameter as the 
others, and all three coils are spaced tin. 
apart. A normal aerial can be used. 

Several of the special components, such 
as the quenching coils, small tuning coils, 
H.F. chokes, end the small sub -panel, 
ready drilled, can be obtained from the 
Scientific Supply Stores (Wireless), Ltd., 
126, Newington Causeway, Southwark, 
London, S.E.1. 

Choice of Valves 

The tuning coils, variable condenser 
C2, semi -variable condenser CI, and the 
variable resistance Rz, are assembled on 
a small Paxolin sub -panel, $join. long and 
2in. wide, screwed to two wooden sup - 
ports 34in. high. This is mounted 31in. 
back from the front panel so as to avoid 
hand capacity effects, and the two con- 
trols, namely, C2 and R2, are each fitted 
with Sin. ebonite extension rods. 

Little need be said regarding the as- 
sembly and the wiring, for the various 
illustrations and the drawings are self - 
explanatory. The bulk of the wiring is 
carried above the baseboard ; in the under - 
deck space is the filament wiring, output 
leads, and the on -off switch. Incident- 
ally, the baseboard is mounted on one - 
inch battens. 

The set is designed for two -volt valves, 
and for the detector any valve normally 
serving this function is suitable. Of the 
many different types tested mention can 
be made here of a few only : the Mullard 
PM2DX, Marconi HLz, Osram HL2, 
Mazda HL2ro, Cossor 210 Det., tai 
BY1815, and the Hivac H21o, were all 
found quite satisfactory. The detector 
(HT+ 1) requires between 4o and 6o 
volts, the best operating conditions vary- 
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Fig. 2. Layout of the components andthe practical wiring plan. 
carried below the baseboard. 

type such valves as the Mazda Pen 220, 
Marconi P.T.2, Osram P.T.2, Mullard 
PM22A, or the Cossor 22oHPT are recom- 
mended as being suitable types. 

Before connecting the batteries adjust 
CI to within a fraction of a turn of maxi- 
mum capacity ; set R2 at minimum re- 
sistance, and adjust C2 to read about 75 
on the o -loo division dial. Now connect 
the batteries, switch on the L.T., and 
move the HT + I wander plug from socket 

to socket until a faint hiss is 
heard in the headphones. De- 
creasing the capacity of C2 
should lead to an increase in the 
intensity of the background hiss, 
but by adjusting R2 its inten- 
sity can again be reduced. If 
the hiss cannot be brought down 
to a low level by the resistance 
with C2 set to minimum capa- 

- city, then the wander plug 
HT + I should be moved one or 

two sockets nearer 
the negative end of 
the battery. 

The hiss is charac- 

ing slightly with different valves, while 
the output stage (HT + 2) can be operated 
at any voltage up to its maximum. The 
grid bias must be adjusted accordingly. 
Either a small power triode or a pentode 
will serve the purpose. Of the latter 

r 

Plan view of the receiver showing 
the relative position of all the 

components. 

teristic of super- regenerative circuits, and 
signifies that the set is working correctly. 
The hiss practically disappears when the 
receiver is tuned to a carrier wave, and 
when signals are heard R2 can be ad- 
justed to give the loudest signals with the 

The leads shown dotted are 

minimum of background. The condenser 
CI, being in series with the two coils LI 
and L2, has a marked effect upon the 

LIST OF PARTS 
After the partiáular make of component used in the 

original model, s24itable alternative products are Open 
in some instances' 
1 4-pin short wav valveholder (Eddystone No. 501) 
1 Microdenser 35 mfds. (Eddystone No. 900) 
2 Ultra short wav! W.F. chokes 5 -In metres 

(Eddystone No. 928) 
Scientific Supply Stores. 

2 Extension rods, 'Sin. (Eddystone No. 925) 
Bulgin, Red Diamond. 

1 5pin A.C. valveóiofder 
( 

W,B, 
Benj;unin, r Junit, Eddystone, Wearite, ) 
Trix, Lisseá, Telsen, Graham Farish. 

1 50,000 ohm. potentiometer (Bulgin V.C.36) 
Wearite, Watmel, British Radiophone, 
Igranic, Lewcos, Colvert. 

3 Valveholder supports (Bulgin T.3.1.) 
1 pair grid battery clips (Bulgin No. 3) 
1 Knob ;in. hole (Bulgin K.18) 
1 Baseboard mounting trimming condenser 0.00005 runt. 

(J.B. No. 1037) 
1 L.F. transformer ratio 1 3 (Ferranti AF16) 

lgr,,i e, 'I'elsen, R.I., Va ley, Lisser. 
Lewcrn. 

1 Fixed contlenser, 0.61. trail. No. 620) 
1 Fixed condenser,.0.001 mfd. (Dubilier No. 620) 
1 Fixed condenser, 0.0001 mfd. (Dubilier No. 665) 

T.U.C., Igrtuic, Graham Farish. 
1 Grid leak with ekes and wire ends, 2 nreg. 

(Loewe FZ128 30) 
1 Indigraph slow motion dial with large knob 

(Igranic No. 2296,62) 
1 5 -way battery cable, 3Oin. with plugs (BellingLee) 

Bulgin, Go tone, Lewcos, llarbros. 
4 Terminal mounts ( Goltone R38/99) 

.lunit. Belling -Lee, Lisser. 
4 Terminals, L.S.*. L.S. -, A, E. 

(Belling -Lee Type " R. ") 
Clix, Igranic, Eelex, Burton, Goltonc. 

1 9 -volt grid battery 
1 On-off switch (British Radiophone No. 097) 

Bulgin, Igranic, Claude Lyons. 
2 Wander plugs, O.B. +, G.B. -. (Clix Type ` B ") 

Bel lingg -Lee, Eelex. 
i Bobbin wan 2 quenching coils (See text). 
3 Tuning coils (See text). 
1 Wooden panel, 12íu. x Bin. x ?.in. 
1 Baseboard, l2in. x 9irr. x ir.. mounted on lin. battens. 
1oz. No. 20. tinned copper wire. 
Screws required: 5, ',in N. 4 csk /hd; 8, fin. No. 4 

r;liii 5, tin. No t r lid; 8, ein. No. 4 csk!Iid; 
4, ;in. Nc. 4 c,i. lid; 6, 6B.A. gin. r;hd; 2, 
6B.A. fin. csk /bd; GB.A. nuts. 
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" Wireless World" Ultra Short Wave Two - 
tuning range as well as upon regeneration, 
and very small variations in its capacity 
might be tried from time to time. The 
setting given above for this.condenser will 
bring the 5 -metre tuning point between 20 
and 3o on a Zoo- division dial. It varies 
considerably with the valve used. 

Although no regular transmission takes 
place on this waveband it is not devoid 
of interest, for several experimental sta- 
tions use it, and this receiver gives the 
enthusiast an opportunity to explore an 
entirely new field which may soon become 
quite a profitable one for the listener. 

The Receiver described is on view at ii6, 
Fleet Street, for the benefit of those who ;nay 
wish to call .and inspect it. 

WfipvdC@o,o w. 

G"Ioplld. 

EACH SLOT 500 TURNS 
Ne 34 E M. WIRE 

FINISH 

START 

L3 

3 TURNS N4 16 
TINNED COPPER 

WIRE 

FINISH 

TART 

" L1 

413.A. L2 

FI 

I 
4" 

Fig. 3.- Dimensional drawing of former for 
coils L3 and L4, also details of small tuning 

coils Ls and L2. 

Ultra Short Waves 
from a 'Plane 

Amateur Effort in Which All Listeners Can Share 
TEN years or more ago the ama- 

teurs were startling Government 
and commercial wireless con- 
cerns with their achievements on 

the " useless " short -wave band. And 
now the possibility of fresh pioneer work 
for amateurs is opened up by important 
tests about to take place on the ultra 
short waves. 

LISTENERS all over Great Britain 
are invited to take part in the 

reception of 5 -metre speech signals 
from an airplane on Sunday, June 
25th, when a machine equipped with 
an ultra -short -wave transmitter and 
receiver will cover a triangular route 
between London and Liverpool. 
It is hoped that amateur reception 
reports will reveal new possibilities 
on the very high frequency band. 

a 

For the first time in wireless history, 
listeners all over Great Britain are to be 
given an opportunity to participate in an 
airplane test which, it is hoped, will 
unravel many problems concerning the 
very high frequencies and their behaviour 
over varying tracts of country. 

On Sunday, June 25th, Mr. S. G. 
Morgan (G6SM) will leave Heston Aero- 
drome or Hanworth Park at io a.m. on a 
'plane flight to Liverpool, returning via 
Hull or Leeds to London in the afternoon. 
During the flight it is hoped to maintain 
two -way telephonic communication on the 
wavelength of 5 metres with Mr. H. L. 
O'Heffernan, operating station G5BY. 

Certain amateurs have already notified 
their willingness to undertake reception, 
but it cannot be too strongly emphasised 
that if amateurs are once more to " pull 
off " a success they must help in large 
numbers, supplying reports from all parts 
of the country. It is one of the essential 
aims of the test to discover how far the 
waves can be picked up and whether, in- 
deed, they are limited by the so- called 
" optical range." 

It is believed that the 'plane, flying at 
a height of Zo,000 feet, will have an ex- 
tremely wide optical range, but it is quite 
possible that owing to phenomena at pre- 
sent only half understood the signals may 
get past the horizon, follow the curvature 
of the earth, and so enable amateurs 
beyond to score record reception. It is 
possible, too, that atmospheric conditions 
may affect the strength and direction of 
the transmissions. 

To encourage listeners all over Britain 
to participate, The Wireless World pub- 
lishes in this issue the design for an ex- 
tremely simple 5 -7 -metre receiver, which 
practical tests have shown to be eminently 
suitable for such a test as that outlined. 
It comprises a super- regenerative circuit 
which greatly facilitates tuning on the 
very high frequencies and overcomes to a 
large extent the disadvantages of hand 
capacity effects and sharpness of tuning. 
All the parts are readily obtainable, and 
the assemblage of the set should not take 
more than a few hours. 

Further details of this pioneer air test 
will be given in next week's issue. 
Readers to whom it makes an appeal now 
have at least nine clear days in which to 
rig up the little set ready for G6SM's 
signals on Sunday week. 

Readers who wish to try out their re- 
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ceivers before the test should note that 
5 -metre transmissions are sent out nightly 
at Zr p.m. (B.S.T.) from G5CB at Bed- 
ford Park (Chiswick) and G6JP at Ham- 
mersmith. These transmissions, consist 
of duplex telephony between the two 
stations. Various aerials are used by 
G5CB, the most usual being a horizontal 
current -fed half -wave Hertz. Reports of 
these tests will be welcomed by Mr. D. 
Walters (G5CB), Fair Corner, Bed- 
ford Park, London, W. 

In next week's issue of The Wireless 
World -two days before the airplane test -it will-be possible to publish the com- 
plete schedule of transmissions from the 
air and the probable route to be taken, 
together with the 'approximate times of 
arrival at various points. In the unfortu- 
nate event of unsuitable weather the flight 
may have to be postponed until the first 
favourable Sunday, but listeners would 
be wise to have their receivers ready in 
time rather than rely too much upon the 
fickleness of the English climate. 

It is hoped that readers will appreciate 
the fascinating possibilities of the test and 
send in their reports to The Wireless 
World, Dorset Hottse, Stamford Street, 
London, S.E.Z, or to Mr. S. G. Morgan 
(G6SM), 3, High Street, Croydon, 
Surrey. All reports will be wel- 

" ULTRA- SHORTS " RECEPTION ON A 
CAR. Mr. L. H. Thomas (6QB) demonstrating 
one method of reception on the very high 
frequencies. An ordinary aerial will be 
suitable for use with The Wireless World 

"Ultra Short Wave Two." 

come, whether they are received from 
within a few miles of the 'plane's route or 
20o miles away. 

When the speech is once tuned in it 
may be possible to hold it long after 
the airplane has left the locality, and 
thereby, perhaps, create a new record for 
ultra- short-wave reception ! 
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Practical 
HINTS and TIPS 

A rough- and -ready series aerial condenser, 
made by cutting the lead - in wire and 

twisting together its ends. 

IT is well known that the sensitivity of 
the average receiver tends to fall off 

as wavelength is increased ; most receivers 
seem to work at their best at about 300 
metres. As a result of fitting automatic 
volume control, there is generally an ap- 

parent levelling up of 
amplification, especi- 
ally when the set has 
a fair reserve of sensi- 
tivity. 

This effect is, of course, a spurious one, 
as A.V.C. can do nothing to increase the 
sensitivity of the top end of the wave- 
band, nor should it reduce sensitivity at 
lower wavelengths. The aural impression 
that it does so seems to be due mainly 
to the fact that the overloading, which is 
normally produced by so many stations 
working in the neighbourhood of 300 
metres, is no longer taking place. 

When it is suspected that the receiver is 
behaving abnormally it is always wise, 
before making a test, to disconnect the 
A.V.C. valve, or to render the control 
inoperative in some other way. 

Levelling Up 
Sensitivity 

ALTHOUGH it has never been suggested 
as being a suitable appliance for pre- 

cision work, various ways of making a 
buzzer " kick " a tuned circuit into self - 
oscillation have been described in these 
columns; The radiation from a circuit 

energised in this way 
Constant is apt to be inconstant, 
Buzzer and for this reason the 
Output device is not really 

suitable as an aid to 
making absolute, or even comparative, 
measurements. 'It would appear, however, 
that the oscillations generated in the circuit 
remain substantially constant so long as 
the average value of pulsating current 
flowing through the buzzer windings from 
the battery is also constant. 

Thus, by connecting an ammeter or 
milliammeter between the buzzer and its 
battery, and observing the amount of cur- 
rent flowing, one can decide whether any 
serious change has taken place. This is 
useful when making comparative tests with 
an appreciable interval of time between 
them ; it is reassuring to know that the out- 
put from the source of testing signals has 
remained unchanged. 

AIDS TO BETTER RECEPTION 
MUCH as we may dislike the idea, MUCH 

of us are forced, at some time 
or another, to obtain selectivity, if only 
temporarily, by the expedient of inserting 
a small condenser in the aerial lead. 
Selectivity gained in this way is, of course, 

at the expense 'of 
range. 

Many readers are 
aware that a small 
condenser may be im- 

provised from a length of twisted twin 
flex. Similarly, an aerial series condenser 
may be made in a moment by cutting 
the leading-in wire, if of the insulated 
type, and twisting together the two ends 
for a length of three or four inches, as 
shown in the accompanying illustration. 
The greater the area of overlap the higher 
is the capacity of the condenser formed 
by the two wires. 

The Simplest 
Selectivity 

Device 

THE amount of smoothing provided by 
a loud speaker field winding is 

enough for all practical purposes in many 
sets, especially as the anode current sup- 
plied to the earlier valves in the receiver 
usually receives additional smoothing by 

the decoupling resist- 
ances and condensers 
which are usually 
fitted. 

For the benefit of 
those who are hypercritical with regard 
to background noises, and who therefore 
wish to fit extra smoothing, it may be 
pointed out that the additional choke and 
condenser which will be used for this 
purpose should always be inserted on the 
rectifier side of the existing smoothing 
equipment, as shown in Fig. r. It is 

Extra 
Smoothing 

For the extra smoothing choke needed 
for the purpose in question, an inductance 
of some ten henrys is enough. D.C. re- 
sistance is of importance, and the addition 
of more than 200 ohms or so is always 
to be avoided. If care be taken the loss 
of voltage in the choke, under average 
conditions, need not exceed ro or 20 volts. 

IT is inevitable that the addition of a 
Class " 1 " output stage to an exist- 

ing battery- operated receiver will add ap- 
preciably to the amount of current drawn 
from the L.T. accumulator ; the extra load 
may amount to something between 5o and 

Zoo per cent. It is 
accordingly desirable 
in many cases to take 
suitable steps against 
an undue reduction in 

L.T. voltage due to the extra demands 
made upon the battery. 

The accumulator leads should be no 
longer than is necessary ; and if they 
are of very light flexible wire it might 
be as well tO replace them by a heavier 
conductor. Battery terminals should be 
clean, and any corrosion should be re- 
moved from the " spade ends " through 
which conne .tions are often made. 

A loss of voltage sometimes takes place 
in the on -off switch, and if this component 
be of an out -of -date pattern, likely to in- 
troduce a resistance of even a small frac- 
tion of an ohm, it should be discarded in 
favour of a more modern type. Lastly, 
it may be worth while going to the trouble 
of replacing the existing filament wiring 
of the set v. ith heavier wire. 

While dealing with this subject, the 

Adding 
Class " B" 

Fig. i.- Correct positions for an extra smoothing choke and condenser. 

especially important that this position 
should be chosen in cases where the loud 
speaker is not fitted with a hum- neutralis- 
ing coil. Indeed, these remarks apply 
particularly to these cases, as otherwise 
more scientific methods of reducing hum 
may be used than that now being advo- 
cated, which must admittedly be classed 
among the " brute force " systems. 

reader may be reminded that the smallest 
and cheapest type of " mass " accumu- 
lator has a fairly high internal resistance, 
and is only intended for supplying a set 
of which the L.T. consumption is low. If 
the estimated total filament current is 
found to exceed the recommended dis- 
charge rate 

cf 
the existing cell, it should 

be replaced y a larger one. 

r ' 
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A camera crane in action. 

T soon became obvious to the super- 
visors of sound departments that 
cameras woul ! have to be capable of 
being used without booths in order 

to give them greater flexibility. The 
technical problem was to achieve a camera 
which would possess all the attributes of 
the normal instrument, but which, in 
action, would be perfectly silent. Adjust- 
ments of a minor nature were made to the 
gate mechanisms by one or two well - 
known manufacturers, but, as a cine- 
camera is an exceedingly delicate and 
complicated piece of machinery to design 
and build, rather than spend a great deal 
of money in research and time, the idea 
of sound proofing was still adhered to, in 
contradistinction to an entirely new type 
of instrument. 

It would have been imprudent for 
camera manufacturers to have approached 
the problem other than in this way as 
professional ciné- cameras are very expen- 
sive. Already the big production organisa- 
tions had plenty of first -class instruments 
in excellent condition, and, moreover, the 
initial sums expended as a result of the 
coming of sound itself, made it unlikely 
that producing companies would be in- 
clined to scrap good cameras for an im- 
provement which, although extremely 
advantageous, could hardly be described 
as vital from a commercial viewpoint. 
Very profitable films had been produced 
using cameras operating in booths. And 
that, very properly, to the financial 
departments of the studios, was the only 
issue involved. So if cameras were to 
be used as they had been in the days of 
mute -film production, an inexpensive form 
of sound proofing would have to be de- 
vised, or they must stay in booths. 

Modern Camera " Blimps " 
The first course that suggested itself 

was to wrap them in absorbent materials, 
such as heavy blankets or sponge -lined 
woollen bags, but these first attempts at 
" blimps " were not very successful. 
They were not sufficiently soundproof to 
shut out all the noise ; they were dirty and 
not too convenient in operation. A booth 
in miniature was the real requirement. 

(Photo: Universal Pictures, Ltd.) 

As a result, the modern camera blimp 
has .been evolved. Its form is a carefully 
constructed box in which the ciné- camera, 
still a self- contained unit which can be 
taken out, can operate without being heard 
at all. The outer shell is usually of wood, 
and the inside construction, based on the 
well -known principle of mass- elasticity- 
mass, consists of alternate layers of sorbo- 
sponge and felt -lined wood. The essential 

THE noise caused by the operation 
of the ciné- camera has presented 

a problem since the early days of 
talkie production. In this article 
the author describes two methods of 
overcoming the difficulty: first by 
the use of camera " a blimps," and, 
secondly, by the taking of " wild" 
or non -synchronous sound records in 

crowd scenes. 

controls, eyepiece, focus adjustment, etc., 
are brought through the blimp so that the 
cameraman is as much in control of his 
instrument as if it were non -soundproof. 

The adjoining illustration shows a 
modern blimp in its closed position ready 
for shooting. It will be noticed that the 
mounting is such that alteration of angle 
can be made in a few seconds, and for 
change of set -up the whole device is 
wheeled to the required position by means 
of the tri -car arrangement supporting the 
vertical adjustment column. For loading 
with film and inspection of the interior 
of the camera proper the top of the blimp 
can be lifted up into such a position as 
to expose the bare camera entirely. 

In the same illustration and that on the 
next page will be noticed the microphone 
supported at the end of a metal boom. It 
soon became apparent that microphones 
would have to be as free for moving about 
as cameras. The early method of using 
a multiplicity of microphones on shots 
where there were a number of characters 
moving about within the shot was un- 
satisfactory for a variety of reasons, the 
most important being the very careful 
manipulation required of the recordist in 
bringing one microphone into action while 

- .®.. . _ ..1e...xr., ,...; _...::. ft-AL. <;N 

2. Freedom for 
Camera and 
Microphone 

By DALLAS BOWER 

taking another out, the complete lack of 
guarantee that an actor or actress would 
move exactly to the required positions for 
both camera and microphonè at one and 
the same time during the actual shot as 
he or she did during rehearsal, and varia- 
tion of hiss level in the amplifiers of 
different microphones. 

Silent Movement 

The ideal arrangement is to use one 
microphone only whenever possible, in 
such a way that it may follow the players 
as they move about. Obviously, this most 
desirable end was quite impossible with 
heavy amplifiers and microphones sus- 
pended from the ceiling. Consequently, 
prior to any considerations of booms for 
manipulating microphones around the set, 
it was necessary to develop a more com- 
pact microphone and amplifier unit which 
could be handled with comparative ease 
on brail lines and tackle. In the Western 

A typical set -up for a modern sound film. 
Note the microphone on its swinging boom. 
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The Sound Film - 
Electric and R.C.A. systems, units were 
developed which were quite light enough 
to be suspended at the end of a counter -. 
poised boom, and full use was made of this 
by booms being introduced to studios 
throughout the world within a short time 
of their conception, to be used exclusively 
from henceforth. 

The essential requirements of a micro- 
phone boom are that it should be free to 
move i any direction, that it should 
operate noiselessly, and that its overall 
size and construction should not make it 
too heavy. The modern boom consists of 

A tracking truck designed to transport the 
microphone boom noiselessly from point to 

point in the studio. 

a tripod mounted on wheels for transport- 
ability about the studio, not with inten- 
tion to move it by this means while in 
operation. A vertical column supported 
by the tripod carries at its top a universal 
joint which holds the boom proper. At 
the apex of the tripod are the necessary 
controls for moving it in both vertical and 
horizontal directions, while, as the pic- 
ture above indicates, lines attached to 
a cross -tree on a swivel at the end of the 
boom enable a vernier adjustment to be 
made in the horizontal direction. The 
boom arm itself takes the form of a tele- 
scopic tube, which can be lengthened or 
shortened at wish and during operation. 
This elaboration may seemingly be un- 
necessary to those unacquainted with the 
nature of complicated shooting, but it is, 
in fact, absolutely essential for efficient 
working as a real universality of move- 
ment from a fixed point for the whole 
device could not be achieved without it. 

Making " Wild " Shots 

The microphone and camera are to-day 
free enough to allow resource to the invalu- 
able technique of the mute film, but, even 
with modern blimps and booms, it is more 
convenient to take complicated moving 
camera shots without sound than with it. 
Consequently, it has become, and is be- 
coming, more so as time passes, a practice 
to take all moving camera shots without 
sound except those in which the camera 
distance is such that lip synchronisation 
for dialogue is necessary. Post and pre- 

Aktr-.1f.a.T-Y1weral.r- 

synchronisation, re- recording, and sound 
editing, which we shall discuss later in 
detail, are all, apart from the specific 
qualities of each, a means of giving the 
greatest possible freedom to the ciné- 
camera -the ciné -eye, in fact, which may 
see just what it pleases. 

Let us take two examples of moving - 
camera shots which would be best taken 
silent and the sound added afterwards. 
First, we will suppose our viewpoint is the 
same as the camera's. The view we see 
is a big hotel reception hall with people 
going about their business just as one sees 
in any establishment of the kind, and, 
having absorbed this for a short while, we 
move forward across the hall, passing 
people and having people cross our path 
as we go, arriving at the grill -room, pass- 
ing amongst its tables and their occupants, 
until eventually we arrive at a particular 
table where we find two people seated in 
whom we are particularly interested. Such 
a shot is very common in modern sound 
films and is called " r a forward tracking 
shot." It is done by using a tracking truck 
as shown on this page. This, as the 
picture indicates, is a truck on which the 
camera can be mounted, and on which 
the camera -man and his assistant sit while 
it is pushed over those parts of the set the 
director wants to show -in our example, 
the hotel hall and grill -room. Now, 
although the tracking truck itself will run 
silently enough, the business of directing 
the action of the players, the instructions 
the camera -man and director, or both, may 
wish to give during the actual shooting, 
make such a shot much more difficult to 
do if the sound is recorded synchronously 
with it. 

Obviously, no sound other than that 
it is desired should accompany the 

Elaborate arrangements for filming Gloria 
Swanson in bed. The cameras, in sound proof 
" blimps," and the swinging microphone are 

clearly shown. 

shot -in our example, the gentle bustle 
and conversal ion of a large hotel -can be 
allowed. As a result, studio conditions 
must be the same as for dialogue shots 
from a fixed camera position ; absolute 
silence everywhere except the voices of 
the players. Jpon a moment's considera- 
tion, however, it will be understood that 
there is no reason why the sound we hear 
should be exàctly synchronous, because 
what we are seeing is not a view which im- 
plies one specific sound but a variety of 
sounds at different pitch and volume. No 
one particular person is talking. We may 
therefore take a " wild " or non- synchro- 
nous record of the generalised sound, 
which is what we need, and when that 
record is mou_ited by the film editor with 
the " mute," or photograph, it will appear 
just as if the sound were coming from the 
people and ob; ects we see on the screen. 

Using the Camera Crane 

Our second example, although similar 
to the first, is different in so far as it would 
be impossible to record the sound at the 
same time tt e picture is being photo- 
graphed, whereas in the other case that 
would have been quite possible, but not 
wise or efficient. Again, our viewpoint is 
the camera's, and the scene a battlefield. 
We see first a single soldier lying in the 
mud. He sta.-As to crawl slowly forward, 
and we follow him as though we were 
walking backwards. Suddenly, our speed 
increases slightly, and we go farther away 
from him, so widening our view, to see 
that a whole line of soldiers are advancing 
on their hands and knees. All we hear is 
the swish of the mud and gentle jangle of 
accoutrement. Then we swing round tc 
our right (or . eft) to find a disused farm- 
house. We no longer move backwards 
but wholly to our right (or left), rising as 
we do so. W e come up quite close to a 
window with broken panes -and poking 
through one of them is the muzzle of a 
machine gun. The only means by which 
a shot such as this can be put into practice 
is with a camera crane. Obviously, it 
would be impossible to record the com- 
paratively quiet sounds -the men crawling 
-while the crane is in action as it would 
make far too much noise. Again, we 
record wild tracks of the sounds we need, 
for the editor to mount in the editing room 
when the shooting of the film is finished. 

BOOKS RECEIVED 
Television for the Amateur Constructor, by 

H. J. Barton Chapple, Wh. ScL., B.Sc., with a 
Foreword by J. L. Baird. -Including the 
general theory of television, fitting up a home 
workshop, and general advice and directions for 
constructing television receivers of the Baird 
type. Pp. 233 + xx, with 102 diagrams and 
48 plates. Pub ished by Sir Isaac Pitman and 
Sons, Ltd., London. Price Its. 6d. 

Patents Explained, by H. J. W. Wildbore. -A 
short summary Df information and facts useful 
to manufacturers and inventors, explaining in 
simple language the kinds of invention adopted 
for protection, the way in which a patent is 
obtained and the effect of the patent when 
granted, and including the new provisions intro- 
duced by the Act of 1932. Published by the 
author at loi, Leadenhall Street, London, 
E.C.3. Price 5s. 
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How the Superhet Works. 4 

Wireless World, Jun; 16th, 1933. 

SELECTIVITY and 
TONS CORRECTION 

The Action of the Second Detector 
ByW.T. 

N the preceding instalments little men- 
tion has been made of the selectivity 
of the intermediate frequency circuits, 
and as this is the raison d'être of the 

superheterodyne it is fitting to give the 
matter considerable attention. Let us 
suppose that we have the carrier of the 
wanted station on i,000 kc /s, and that 
there is an interfering station on 1, (no 
kc / s. The aerial tuned circuit favours the 
wanted carrier, so that on the grid of the 
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Fig. 1 -The type of resonance curve to be 
expected in an I.F. amplifier. Curve A is 
for a purely band -pass receiver.; curve B 
for a very sharply tuned amplifier ; and curve 

C for a semi -band -pass arrangement. 

first valve the wanted carrier is stronger, 
relatively, to the unwanted, than it was in 
the aerial. Similarly, the intervalve 
coupling again favours the wanted carrier, 
and, as a result, the disparity at the first 
detector grid is increased. 

This, of course, is the normal selective 
action, and if the wanted station be weaker 
originally than the interference, very 
many tuned circuits would be necessary if 
amplification were carried out throughout 
at the signal frequency, when this has a 
high value. Changing the frequency to a 
lower value, however, gives us a great 
gain. The intermediate frequency for the, 
wanted carrier becomes, as before, iio 
kc / s, and that for the interfering station 
zoo kc / s. The difference is still io kc / s, 
and at first sight there appears to be no 
advantage. The gain is to be found, how- 
ever, in the fact that the selectivity of a 

COCKING 

tuned circuit, expressed in the practical 
form of its power of rejecting a current at 
a fixed frequency different from resonance, 
increases as the resonance frequency be- 
comes lower. For equally efficient circuits 
at all frequencies, the power of rejecting an 
unwanted station spaced from the wanted 
one by a fixed percentage frequency dif- 
ference is a constant. Thus, at i,000 kc / s 
a station on 1,010 kc /s is i per cent. off 
tune, but at i io kc / s a station on ioo 
kc / s is nearly io per cent. off i<esonance. 

Selectivity with Quality 

With circuits of equal efficiency, there- 
fore, one tuned to no kc / s is as effective 
in rejecting a station on ioo kc /s as would 
be a circuit tuned to i,000 kc /s in reject- 
ing a frequency of i,ioo kc /s. The vast 
improvement to be obtained in selectivity 
through the use of a low resonance fre- 
quency for selective circuits can readily be 
seen, for the effect is really to increase the 
percentage frequency separation of 
stations. 

The question of quality of reproduction 
must be considered, however. Although 
from the point of view of interference a 
station spacing of io kc / s at the interme- 
diate frequency is equivalent to a spacing 
of ioo kc /s at the signal frequency, the 
sidebands occupy a proportionately large 
range. They still spread by only about 
5 kc / s on either side of the carrier, but 
the I.F. tuned circuits are likely to attenu- 
ate them much as signal frequency circuits 
would reduce a sideband spread of 5o 
kc / s. The problem of selectivity without 

The components associated with the second 
detector and tone -corrector stages of a 

superhet. 

rx:41 a.n:.;..a 

THIS, the fourth article of a 
series on the theory of the super- 

heterodyne, explains why selectivity 
is so greatly improved if tuned cir- 
cuits resonating at a comparatively 
low frequency (the I.F. wavelength) 
are used. The problems of sideband 
attenuation and subsequent tone - 

correction are also covered. 
L 

sideband cutting in an I.F. amplifier, 
therefore, is similar to the reception of a 
carrier " of i,000 kc /s, modulated by a 
frequency of 50,000 cycles. Unless we are 
very careful we shall find that the high 
intrinsic selectivity is not an unmixed 
blessing, for it will be accompanied by a 
serious degree of sideband cutting. 

. A series of tuned circuits on the broad- 
cast band is not usually productive of very 
great sideband cutting, even if the band - 
pass principle is not employed. On the 
intermediate frequency, however, it is 
usually entirely prohibitive, and special 
circuit arrangements become necessary. 

Type of Resonance Curve 

One method is to use band -pass filters 
in order to obtain an overall resonance 
curve for the receiver which is 
substantially flat- topped with very 
steeply sloping sides, as shown in curve 
A of Fig. I. Another method is to permit 
sideband cutting to take place, and to 
correct for the attenuation of high notes 
in the L.F. amplifier ; the type of reson- 
ance curve then found is shown by curve 
B. The third way out of the difficulty 
aims at a compromise between these two, 
and this is the one adopted in the receiver 
of Fig. I of the first instalment of this 
series. The I.F. circuits are adjusted to 
give a characteristic passing only a narrow 
band of frequencies without attenuation, 
and tone correction is employed to restore 
the moderate loss of vhigh notes which re- 
sults. This type of resonance curve is 
shown by curve C. 

The choice between the different 
methods will depend largely upon circum- 
stances, and no definite ruling can be 
given. The full band -pass circuit is prob- 
ably too difficult to adjust without special 
apparatus, and it is chiefly suitable for 
manufactured sets. Full sideband cutting 
is usually prohibitive when the required 
selectivity is obtained by ordinary means, 
although it is not necessarily so with 
special circuits, on account of the difficul- 
ties of tone correction. In general, for 
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How the Superhet Works - 
home constructed sets, the middle course 
is the wisest, and it readily permits both 
high quality and selectivity to be ob- 
tained. 

It will thus be seen that the input to the 
second detector of the receiver described 
in the first article consists of a voltage due 
to the desired signal, which still carries 
the original modulation. The modulation, 
however, has been affected by the passage 
through the receiver, and the higher musi- 
cal frequencies are represented much lerss 
strongly. 

Diode Action 

The action of the detector is quite corn - 
plex, for it rectifies, ,amplifies, and pro- 
vides tone correction in conjunction with 
its associated circuits. It is by no means 
difficult to understand, however, if con- 
sidered from the viewpoint of the circuit 
of Fig. 2. In this illustration two valves 
are shown doing the work which is nor- 
mally performed by one ; in the actual 
circuit of Fig. i (first article), the anode 
of the diode and the grid of the triode are 
the same electrode. The I.F. voltages 
developed across the secondary of the last 
I.F. transformer are applied simultane- 
ously to both valves, through the grid leak 
and condenser R9 and C12. 

Rectification occurs in the diode, and, 
as a result, there is a direct current flow 
round its anode -cathode circuit. This 
current flows through the grid leak R9, 
and there is consequently a voltage drop 
across it in such a direction that the anode 
takes up a potential negative with respect 
to the cathode. Since the grid of the triode 
is joined directly to the diode anode, and 
the cathodes of the two valves are com- 
mon, the triode grid is also biase_d nega- 
tively. When a signal is applied, 
therefore, the steady anode current of the 
triode is reduced, and in practice this may 
readily be seen by connecting a milliam- 

L a.,qYW.o-Wyc+}r`. 
el 

WInhzo 
Wald 

of different frequencies to sort out, just 
as we had in the case of the first detector. 

In this case we require only the modula- 
tion frequencies, and neither the direct nor 
the I.F. currents are of any use to us. 
The direct current causes no trouble, but 
a filter is required to 
prevent the I.F. cur- 
rents from reaching 
the later circuits, 
and, accordingly, the 
choke Chi and con- 
denser C13 are intro- 
duced. For the best 
results their values 
should be such that 
the choke offers a 
high impedance to 
currents of the inter- 
mediate frequency, 
and the condenser 
has a low reactance 
at that same fre- 
quency. 

If a large con- 
denser be used for 
C13, the load imped- 
ance of the triode to 
I.F. currents will be 
small, and only a 

triode action c 

depend upon t 

impedance at 
therefore, ma] 
with frequency 
choosing a circ 
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f the 'detector, Fig. 2, will 
he value of the valve load 
that frequency. We can, 
e the amplification vary 
by the simple expedient of 
it the impedance of which 

w 
m 

W 
o 
Z 

i 
Co_ 

N 
w cc 

15 

lo 

5 

B 
1 

o 

5 

10 

15 

20 

25 

A 
I 

j 

l 
I 

1 

1 

o o 
co co 0 o o 0 00 0 

O G pp O O 0 
N M Q 7 m 41 

FREQUENCY IN CYCLES 

0 0 0 0 0 0 Q O 0 0 8 
O O Q O Q O 

N rí a uí D 

PER SECONDS 

0 0 0 0 
O 0 
ao ó 

¡ 

Fig. 3. -Curve A represents the effect 
cutting of the receiver, while curve B s 
tone- correction curve to compensate for 

of combining the 
small I.F. potential 
can be developed in the anode circuit. As 
a result, only a small current can be fed 
back to the grid of the valve through the 
inevitable capacity which exists between 
the grid and anode electrodes. The tuned 
grid circuit, therefore, will not be damped, 
and its full efficiency will be maintained. 

Tone Correction 

It is found in practice, however, that 
when the capacity is large enough for this 
to occur it seriously attenuates the higher 
modulation frequencies. These are al- 
ready weak, and require abnormally high 
amplification, so that the effect is inad- 
missible. In general, therefore, we shall 

have to choose a 
value for this by -pass 
condenser small 
enough to have no 
appreciable effect up- 
on the modulation 
frequency response, 
and tolerate quite a 
large damping of the 
tuned circuit. 

The general shape 
of the overall re- 
sponse curve of the 
receiver, as far as the 
second detector, is of 
the form shown in 
Fig. 3 (curve A), and 
it will 

, 
be seen that 

there is a serious loss of high notes. If 
this is to be avoided in the overall re- 
sponse it is obvious that the coupling 
between the . detector and the following 
valve should have a response .curve' which 
is the inverse of This one (curve B), `so 
that the final result will be a straight line, 
curve C. 

If we use a simple 'form of impedance 
coupling, the amplification given by the 

Fig. 2. -A simplified diagram showing the action of the second 
detector split between two valves. The tone -correction circuit in the 

anode of the triode should be noted. 

meter in the anode circuit of the detector. 
In addition to the steady direct current 

through the grid leak, there are also cur- 
rents of the modulation frequency, which 
in turn set up alternating voltages across 
this resistance. These are applied to the 
grid of the triode, and cause correspond- 
ing variations in the anode current of this 
valve. In the output of the triode, . there- 
fore', we have a whole series of currents 
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How the Superhet Works - 
the range of modulation frequencies up to 
5,000 cycles. All subsequent amplification 
must obviously apply to all frequencies 
equally so that the overall response curve 
will still remain flat. 

The potentials appearing across the load 
impedance of the detector are transferred 
to the grid of the following valve by means 
of a condenser and resistance Cis and 
R12, and this valve is itself coupled to 
the output stage by means of an L.F. 
transformer. These circuits differ in no 
way from those employed in any ordinary 
straight set, and they have been fully de- 
scribed many times in the pages of this 
journal, so that no useful purpose would 
be served by treating them here. This 
remark applies also to the decoupling cir- 
cuits, the mains and other associated 
equipment. 

WAp®llmo 
r 001?IIE 

We have now examined in some detail 
the purely superheterodyne portion of the 
apparatus, arid have' traced the course of 
a signal in the aerial. to its appearance as 
a series of low- frequency currents in the 
anode circuit of the second detector. The 
fundamental operating principles of the 
superheterodyne, therefore, should by now 
be clear, and we can proceed to a more 
detailed discussion of a number of the 
more important design considerations. 

Previous articles in this series have 
dealt with the following stages of 
the superheterodyne receiver: -(1) 
The signal frequency stage : (2) the 
H.F. stage and the oscillator; (3) 
the frequency changer and the . I.F. 

amplifier. 

In Next Week's Issue: - 
The Two -Unit Portable 

Exceptional Quality and Volume 
Combined with Compactness 

T T NTIL Class " B " amplification was introduced, V it was generally accepted that good reproduction 
and ample volume could not be combined with 

compactness in a self- contained receiver. But now, 
thanks to the inclusion of this and other recent de- 

velopments, the Two -unit 
Portable compares well 
with a heavy mains - 
operated stationary re- 
ceiver. 

The true portability of 
the new set has been 
greatly enhanced by 
building it as two separ- 
ate units, which are con- 
nected together in a 
moment by a flexible 
cable, and which can be 
accommodated in cars, 
motor boats, yachts, etc., 
much more conveniently 
than the conventional 
portable set. 

LIST OF PARTS 
After the particular make of component used in the original model, suitable alternative products dre given 

in some instunce.s. 
1 2 -gang condenser, 0.0005 ratel., with air- dielectric 

trimmer (Utility Type W.912) 

1 Set of 2 coils (aerial and H.F. transformer) 
(Varley " Nicore ") 

3 4 -pin valve holders, anti- microphooic 
(Benjamin " Vibrolder ") 

1 7 -pin valve holder, Class " B " ( Benamin) 

1 Variable condensers, Bakelite dielectric, 0.0003 mil. 
(Burton) 

1 Fixed condenser, 2 mfds. (Igranic No. 2231 70) 
1 Fixed condenser, 1 nib!. (Igranic No. 2231 69) 
1 Fixed condenser, 0.01 mfd.,- tubular 

(British Radiophone) 
3 Fixed condensers, 0.1 mfd., tubular 

(British Radiophone) 
2 Fixed condensers, 0.005 mfd., tubular 

(British Radiophone) 
1 Fixed condenser, 0.0002 mfd., tag type (Igranic) 
2 Fixed condensers, 0.0003 mfd., tag type (Igranic) 
1 Potentiometer, 10,000 ohms, with 3 -point switch 

(British Radiophone Type No. 484) 

1 L.F. transformer, 3:;,,:1 (Ormond Type 531) 
1 L.F. transformer, Class " B" (Wearite) 
1 H.F. choke, screened (Graham Farish Type H.M.S.) 

1 Fixed resistor, 1 megolim } watt 
2 Fixed resistors, 1,000 ohms '- watt 
1 Fixed resistor, 5,000 ohms ; watt 
1 Fixed resistor, 10,000 ohms : watt 
1 Fixed resistor, 20,000 ohms ; watt 
2 yds. 5 -way cable 
2 Cases and trame 

(Erie) 
(Erie) 
(Erie) 
(Erie) 
(Erie) 

(Goltone No. R.39 5 MR) 
(" Camco ") 

1 5 -pin adaptor plug (Bulgin Type P.3) 
1 Valve holder, 5 -pin, chassis mounting type (Clix) 
2 Plugs (Clix No. 10) 

2 Insulated sockets (Clix No. 11) 
2 ozs. No. 20 tinned copper wire, 6 lengths Sy+toflex, etc. 
Screws: 24 ;in. No. 4 R /hd.; 4 sin. No. 4 R /hd.; 4 ein. 

No. 4 R /hd.; 6; sin. No. 6 It/lid. 
1 L.T. accumulator cell, unspillahle (Oldham PZV3) 
1 H.T. battery, 130 volts (Pertrix No, 312) 

1 Bias battery, 41 volts (Siemens Size G.1) 
1 Loud speaker, permanent magnet, Class " B " type 

(Blue Spot No. 29 P.M.) 
Valves: Mollard PM.12M, metallised, Mollard PM.1HL, 

Mazda L2. Mazda PD220. 

JUNE r6th, 1933. 

DISTANT 
RECEPTION NOTES 
THE new Belgrade transmitter appears 

to be working on 430.4 metres, 
though full power does not seem to 

be used yet except on occasional evenings. 
On 209.8 metres the 1.5 kilowatt Pecs 

relay has recently come into operation. 
Though the wavelength is shared with two 
other stations Pecs comes through so 
strongly that it is frequently to be received 
without interference. The station is well 
worth trying for when conditions are favour- 
able on the shorter wavelengths of the 
medium band. 

It is rather interesting if you pos- 
sess a set which will do it by means of 
plug -in coils or otherwise, to run over the 
band of wavelengths between 56o and 938 
metres. There are several well heard 
stations in this region, and the band is one 
of which considerable use will be made 
if and when the Lucerne plan comes into 
service. At the present time the stations 
most worth attention are Ljubljana on 574.7 
metres, Monte Ceneri which is using various 
wavelengths in an endeavour to find a suit- 
able one, and Budapest on 840 metres. 

New Ether -Policing Gear 
The Brussels Laboratory of the U.I.R. is, 

I understand, being completely re- equipped 
with frequency -checking instruments. This 
is very good news ; but it is one thing to 
be able to discover wavelength wanderers, 
another to compel them to recognise the 
error of their ways, and quite another to 
prevent them from doing it again ! 

There seems to be a perfect mania 
amongst German stations at the moment for 
adopting new interval signals. Hamburg's 
old HA in morse is to be replaced by the 
opening bars of an old German tune, and 
other stations that are doing the same kind 
of thing are Frankfurt, Heilsberg, and Lan - 
genberg. 

This is certainly the most amazing sum- 
mer for long- distance reception that we have 
had since the beginning of broadcasting. 
June began with a record heat -wave for the 
time of year, and the heat -wave itself was 
a continuation of a drought of several weeks' 
duration. Add to this British Summer 
Time plus a full moon, plus absolutely 
cloudless skies, which meant that there was ' 

hardly any real darkness, and you have a 
combination which nine out of ten long- 
distance men would regard as the worst pos- 
sible for the reception of distant foreign 
stations. Yet it required only a few minutes 
at the controls of the wireless set on any 
evening to convince oneself that almost any 
number of stations could be received -and 
well received. 

As an instance of the excellence of recep- 
tion at the height of summer I may men- 
tion that the other afternoon, when want- 
ing some music at tea -time, I found all of 
the long -wave stations, as well as Brussels 
No. r, Prague, Langenberg, Rome, Leipzig, 
Strasbourg, the Poste -Parisien, Brussels No. 
2, Breslau, Hilversum, Heilsberg, Trieste, 
Nürnberg, and Fécamp, all coming in at 
fine strength. 

On the long waves Radio -Paris, Zeesen, 
Warsaw, and Motala provide superb recep- 
tion, and on the medium band the pick of 
the stations in addition to those already 
mentioned are Lyons Doua, Stockholm, 
Katowice, Hamburg, Milan, Bordeaux 
Lafayette (now quite in form again), Frank- 
furt and Gleiwitz. D. ExER. 
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News of the Week 
Modes at the Mike 

THE most successful talks at 
Hilversum recently have been 

the dressmaking lessons sponsored 
by the " Avro " association, and 
an explanatory pamphlet has sold 
to the tune of 20,000. 

B.B.C., please note! 

Television and Talkies 
THE cinema seems to be meeting 

its rival, television, half -way. 
Mr. M. H. Aylesworth, President 
of the Radio Keith Orpheum Cor- 
poration, and of the American 
National Broadcasting Company, 
has announced plans for the 
construction of a television studio 
at Hollywood early in the summer. 

5 -Metre Fever in U.S. 
NO fewer than two hundred 

amateurs in New York, it is 
estimated, are now working on 
the 56 m.c. (5- metre) band. A 
large network of stations in the 
city has been organised to handle 
short- distance messages, telephony 
or modulated C.W. being used. 

In New Hampshire State, a 
5 -metre transmitter .has been 
erected at the summit of one of 
the loftiest mountains in the 
neighbourhood, and distances up 
to nearly 15o miles have been 
covered. Regular traffic is handled 
by this station, particularly in 
connection with forest fires. 

There are indications that 
amateurs in this country are also 
perceiving the exceptional possi- 
bilities of the ultra short waves, 
particularly as a solvent of the 
selectivity problem. 

The King's Birthday 
Honours List 

IN 
the list of Honours issued in 

connection with His Majesty's 
Birthday is a peerage conferred 
upon Sir Edward Iliffe, C.B.E., 
the chairman of Iliffe and Sons 
Ltd., proprietors of this journal. 
Sir Edward is past- president of 
the Association of British Cham- 
bers of Commerce. He repre- 
sented the Tamworth Division of 
Warwickshire in the Conservative 
interests from 1923 to the end of 
1929, when he resigned. During 
the War he was appointed Deputy 
Controller, and afterwards Con- 
troller, of the Machine Tool 
Department of the Ministry of 
M ¿nitions, remaining until the 

le of 1919 in order to super - mido li uidation of contracts. vise th many years he acted as For t. of the Coventry and chairman Hos ital, and took Warwickshire t an active part 
tion thereof. He . the 

administra - 
er of 

the Legion of Honour and a. uls- 

tice of the Peace for `Varwiuk- 
shire. Sir Edward's main bust'. 
Hess interests are in connection ' 

with publishing and insurance. 
He is proprietor of the local even- 
ing paper at Coventry, and is asso- 
ciated with Lord Camrose and 
Sir J. Gourer Berry in many news- 
paper enterprises. He is chair- 
man of the Guildhall Insurance 
Company, Ltd., and a director of 
the London Assurance Co. 

Events of the Week in Brief Review 
International Listeners' 

Union 
WE learn that a " Union Inter- 

nationale des Auditeurs " is 
under discussion, the object being 
an organisation which would unite 
the amateurs and listeners of dif- 
ferent countries to defend their 
common interests and represent 
them at international radio con- 
ferences. The French Inter- 
national Federation of Radio 
Clubs has undertaken to join. 

French Broadcasting in 
India 

THE B.B.C. may soon have a 
competitor in India in the 

shape of a broadcasting station at 
Pondicherry, which would relay 
the daily programmes of the 
French Radio Colonial station at 
Pontoise. According to a French 

Toulouse on High Power 
LARGE deputations from ten 

of the French Departments 
have petitioned the Postal Authori- 
ties to permit Radio Toulouse to 
operate the new 6o -kW. trans- 
mitter now standing idle at St. 
Agnan. It is believed that the 
official permit will not long be 
withheld. 

Listen for the Tom -Tom 
LOUD speakers which will do 

justice to the rich tones of the 
tom -tom may soon be in demand 
in African villages. According to 
the French " Dépêche Coloniale " 
several negro chiefs have sent in a 
petition to the Government of the 
Haut -Katanga province asking for 
the erection of a broadcasting 
station which would be suitable, 
among other things, for the trans- 
mission of tom -tom concerts for 

OLYMPIA IN MINIATURE. Here is a foretaste of pleasures to come 
in the shape of a model indicating the decorative scheme for Olympia 

Radio Show to be held from August 15th to 24th. 

official announcement, the station 
would be in direct telegraphic 
touch with Paris. 

French Listeners to Pay 
T long last it has been ordained 

that French listeners must 
pay. The Chamber of Deputies 
and the Senate have both voted in 
favour of receiving licences, 5o 
francs to be payable annually on 
valve sets and 15 francs on crystal. 
They have turned a deaf ear to 
appeals to postpone this enact- 
ment until after the passing of the 
long- promised Broadcasting Bill. 
As our Paris correspondent re- 
marks, no one knows better than 
a parliamentarian how remote 
that happy day may be! 

The. much -discussed tax on 
valve imports is also an accom- 
plished fact. In future, 3 francs 
will be payable on valves retailing 
..t 5o francs, 4 francs on 50-70 - 
fianc valves, and 5 francs on all 
f.,ceeding this price. 

I ' land is now the only Euro- 
PE 

untry where listening is 
fre 

loud speaker reception in the 
villages. 

Enterprising manufacturers 
might seize the opportunity to 
submit tenders for portable ampli- 
fiers for reproducing war whoops. 

Big London Field Day 

MANY 
clubs in the London 

area will co- operate with 
the Golders Green and Hendon 
Radio and Scientific Society on 
Sunday Ju , in a big 
direction -finding contest which 
constitutes the Society's main 
summer competition for 1933. 
Col. Ashley- Scarlett, the retiring 
President, is again to be in charge 
of the arrangements, as he has 
been for the last seven years. 

The Society's D.F. competition 
is always one of the big events 
of radio's " London Season," and 
is notable for originality' in 
portable set design and resource- 
fulness in the use of these re- 
ceivers under difficult conditions. 
It is believed that this year's 
competition will have a record 
entry. 
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Lucerne : Lost and Saved 

Al: TER one of the most hectic 
weeks in the history of radio 

legislation it is now' possible to 
say that Europe will have a new 
wave plan of sorts. According to, 
our Lucerne correspondent, a 
" Plan Définitif " is now maturing 
which transforms the original 
" Plan " almost out of recognition. 
Under the new " Plan wave- 
lengths would be allotted to the 
British stations as follows:- 
Daventry 1,500 m. 
Athlone 530 m. North Regional 

and Jerusalem 
(20 kW,) .. 

Midland Regional 
(later Scottish 
Regional) and 
Skoplje (Southern 
Serbia) 396 m. 

Scottish Regional 
(later West Re- 
gional) and 
Salonika 

London Regional 
West Regional 

(later Northern 
Ireland Regional) 
and Haifa 307 m. 

North National 
(later Midland 
Regional) and 
Dnepropetrovsk 

Scottish National 
and Bourne- mouth and 
Stalino 295 .5m.(1,050kc /s) 

Belfast and Alex- 
andria 271.5m. (1,104kc/s) 

London National 
and West National I 
and Istamboul 259 m. (1,158 kc /s) 

On Thursday, June. 8; the -Con- 
ference appeared to be breaking 
up on a question of " shared!' 
wavelengths. These were mainly 
objected to by those countries 
which feared that international 
propaganda would be valueless 
without exclusive waves. How- 
ever, the firfnriess of the Chairman 
M. Muri (Swiss) in adjourning the 
Conference until the following 
afternoon no doubt helped to clear 
the air. At the time of going to 
press Britain and eleven other 
countries were still objecting to the 
principle of shared wavelength. 
Under the latest scheme Germany 
would have seven exclusives and 
France five, while Britain would 
have none. 

(200 kc/s) 
(565 kc/s) 

450 m. (668 kc/s) 

373 m. 
342 m. 

(758 kc/s) 

(804 kc/s) 
(877 kcjs) 

(977 kc/s) 

296 m. (1,013 kc/s) 

More Hams " Than Ever 
SOME remarkable statistics con- 

cerning amateur transmitting 
activity in the United States have 
just been made public by the 
American Radio Relay League. 

Outstanding among the figures 
are those relating to messages 
handled by amateurs. During 
2932 no fewer than 1,194,995 mes- 
sages were dealt with by 20,656 
operators, which contrasts strik- 
ingly with 1926 (the first year for 
which statistics were compiled), 
when 294,972 messages were 
handled by 8,140 amateurs. As 
is well known, American " hams " 
have an extensive network of 
stations for the transmission free 
of charge of private messages. 

Another noteworthy fact is that 
there are now over 30,000 amateur 
transmitters in U.S.A., the popu- 
larity of the hobby, it is thought, 
being due to its inexpensiveness in 
these days of trade depression. 
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THE four -valve superheterodyne 
(five with rectifier) bids fair to be 
one of the predominant types in 
the coming'season. In selectivity 

and range it is incomparably superior to the 
straight three -valve set and it can be sold 
at a price very little in excess of that asked 
for the latter type. The problem of obtain- 
ing good quality of reproduction no longer 
presents any real difficulty, and the only re- 
maining objection to the simpler type of 
superheterodyne, viz., second channel inter- 
ference whistles, has been met in the H.M.V. 
Model 438 by a clever compensation circuit 
associated with the input band -pass filter. 

First impressions, however, are less con- 
cerned with technical details than with the 
general appearance and perforniance of the 
set. The finish of the cabinet maintains the 
H.M.V. high standard, but a more modern 
note is struck in the general design and the 
dual tone walnut veneer panelling is skil- 
fully arranged to balance the rectangular 
loud speaker grille and tuning scales. In 
spite of the fact that only four stages are 
employed, there is nothing of the " midget " 
superhet about this receiver, and looking at 
the wealth of detail constructional work in 

Circuit diagram of the H.M.V. 
Model 438. The aerial circuit is de- 
signed to suppress second channel 
interference and a tone compensa- 
tion filter is associated with the 

L.F. coupling. 

Wireless World, June 16th, 1933. 

" Superhet 
Selective Five" 

MODEL 438 

A High -grade Receiver at a Very 
Reasonable Price 

FEATURES 
Type: Table model superheterodyne ; five valves including rectifier ; moving -coil loud 
speaker ; provision for mains or external aerial, gramophone pick -up and external loud 
speaker. Circuit: Band -pass input circuit compensated for image interference; 
screen -grid detector oscillator- variable -mu I.F. -screen -grid second detector -pentode 
output valve. Controls: (1) Tuning with independent illuminated wavelength 
scales ; (2) Combined radio and gramophone volume control ; (3) Tone control; 
(4) Wave -range, gramophone and on -off switch. Price: 1,5 gns. Makers: The 

Gramophone Co. Ltd., 363 -3G7, Oxford Street, London, W.1. 

the chassis one wonders that it can be pro- 
duced at the price. 

Independent vertical tuning scales cali- 
brated in wavelengths and stations are 
allotted to the medium- and long -wave 
ranges, the appropriate scale being illu- 
minated through contacts on the main con- 
trol switch. The volume control is well 
graduated and functions both on radio and 
gramophone reproduction, and a tone con- 
trol is provided to give the purchaser scope 
in adjusting the reproduction in accordance 
with his own views. 

Tone Control 
Personally, we were content to accept the 

maker's own compromise in the matter of 
quality, and the tone control was left in the 
' ` high " position throughout the tests. 
The top cut -off has been adjusted to 5,000 
cycles, and this gives just the necessary high 
note response to balance the character - 
istically full bass usually associated with 
H.M.V. sets without letting through atmo- 
spheric background noise or record surface 
scratch. The full bass response which adds 
so much to the realism of orchestral broad- 

casts does not intrude into the range of fre- 
quencies used in speech, which is quite 
natural and free from hollowness. 

The range on both long and medium 
waves is probably the maximum commer- 
cially obtainable with four stages. It is 
certainly equal to, if not slightly better 
than, that of any other superheterodyne of 
its type so far tested. The daylight range 
on medium waves is always a useful indica- 
tion of performance in this respect, and with 
the Model 438 we were able to tune in nine 
Continental stations on this wave -range at 
mid -day without extending the set to its 
maximum sensitivity. 

The selectivity is just what we would 
expect from the circuit, and not more than 
two to three channels are lost on either side 
of the medium -wave local station trans- 
mitters at fifteen miles, but more distant 
stations on adjacent channels are easily 
separated. Zeesen on long waves comes 
through well in London with only an occa- 
sional " twitter " from Radiq Paris and no 
background from Daventry. 

From the point of view of second channel 
or image frequency interference the per- 
formance is definitely above the average for 

EXT. SPEAKER 

IF 

TONE 
CONTROL 

ilta.a`.=t-t,,;..i . t:... ... ).-!D,.:,IsY},.-, > . 
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C 
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MAINS TRANSFORMER 

RECTIFIER VALVE 
U 12 

2nd DETECTOR VALVE M H 4 OSCILLATOR COIL S 

OUTPUT VALVE 
MPT4 

BAND -PASS COILS 

I.F. AMPLIFIER VALVE 

V M S 4 

DETECTOR - 
OSCILLATOR 

VALVE MS4B 

VOLUME 

CONTROL 

TONE CONTROL 

TUNING CONTROL 

WAVE-RANCE , ON -OFF 

AND GRAMO. SWITCH 

'Wireless World 
COPYRIGHT 

The chassis is notable for the detail work in the cord drive to the vertical tuning indicators, 
and the high standard of finish throughout. 

a set employing a conventional inter- 
mediate frequency. Not a single station is 
lost on the medium waveband from this 
cause. The intermediate frequency is of 
the order of 125 kilocycles, and in London 
one would expect at least two second chan- 
né1 whistles from the Bro9kmans Park 
transmitters on 5ßo and 335 metres. The 
former could be detected faintly when 
Brussels was not working, but caused no 
interference on that station even under day- 
light reception conditions. No trace of the 
335-metre whistle or of any others due to 
harmonics could be found. 

The means by which these results have 
been achieved are simple and ingenious. 
Any residue of signal from the local station 
which succeeds in breaking through the 
band -pass filter when the latter is off tune 
by twice the intermediate frequency is 
neutralised by injecting a small E.M.F. 
direct from the aerial into the secondary 

tuned circuit in oppo- 

MAINS 
AERIAL 

GRAMO. 
MOTOR 

A.C. 
MAINS 

site phase. In the 
upper part of the me- 
dium waveband this 
function is performed 
by the small coupling 
coil L, and in. the 
lower part by the 
condenser C of about 
5 micromfds. By giv- 
ing the direct mag- 
netic coupling be- 
tween the two ele- 
ments of the filter 
the right sense, and 
carefully adjusting 
the value of C and 
the coupling from L, 
immunity from 
second channel inter- 
ference is obtained 
over the whole wave- 
band. An incidental 
advantage of t his 
arrangement is that 
radiation f r o ni the 
oscillator is further 
reduced. 

The . detector- oscil- 
lator is of the screen- 

grid type with cathode coupling. When 
reproducing gramophone records the 
screen -grid is open -circuited and the 
oscillator is put out of action. Radio 
volume, as usual, is controlled in the I.F. 
stage, and the rest of the circuit follows 
weir-tried practice. The - use of a tuned 
tone' compensation circuit in series with the 
feed to the L.F. auto- transformer is, how- 
ever, of interest. This has been included 
to ensure a sharp cut -off at 5,000 cycles 
without affecting the amplification of fre- 
quencies immediately below this value. 

It is possible to connect external loud 
speakers of high or low resistance to the set, 
and terminals are available for running a 
gramophone motor. The pick -up may be 
left permanently connected to the set as the 
switching is arranged to isolate it from 
radio -frequency circuits when receiving 
broadcasting. 

From every point of view the Model 438 
is a first -class job which sets a new standard 
of value for a class of receiver which is 
steadily gaming in favour. 

"Omega" 
25 - watt Amplifier 

A Three -stage A.C.- power 
Equipment 

THE " Omega " 25 -watt power ampli -. 
fier is a self -contained, portable three- 
stage A.C. unit designed to have a 
universal application, for it can be 

used either for gramophone reproduction, 
as the low- frequency and power section of 
a radio receiver, or in conjunction with a 
microphone. A three -position switch . is 
fitted, which not only enables the amplifier 
to be connected separately to these several' 
pieces of apparatus, but also enables the 
microphone output or the gramophone to be 
superimposed on the radio reproduction. 

The model tested and illustrated here in- 
corporates the gramophone equipment con- 
sisting of a Garrard induction motor and a 
B.T.H. Senior gramophone pick -up. This 
equipment is, however, optional. . 
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The circuit employed comprises a 164V 
valve resistance -capacity coupled to' a ro4V 
valve, this stage being linked by a one -to- 
two ratio transformer - to a D024 power 
valve. The output from this stage is fed 
through a choke capacity filter to the loud 
speaker terminals. A volume control is in- 
cluded and located between the first and 
second valves. High- tension current is ob- 
tained from a D.W.4 full -wave rectifier 
working at an anode potential of 430 volts. 
Mollard valves are used throughout. A 
Ferranti milliammeter is fitted.in the anode 
circuit of the power valve. Anode and grid 
circuits are fully decoupled, and every pre- 
caution has been taken to preclude L.F. 
instability and parasitic oscillation. 

- The unit is enclosed in a massive cast alu- 
minium case finished in blue cellulose enamel 
and fitted with a removable front adequately 
ventilated. Carrying handles are provided. 

On the right -hand side of the case are 
the loud speaker terminals, mains, and 
gramophone motor switch, mains input 
socket, and the milliammeter. The turn- 
table and pick -up arm are mounted on the 
top, where, also, is the volume control and 
the selector switch. 

Gramophone reproduction is, on the whole, 
very pleasing ; there are no apparent reson 

Hughes " Omega " 25 -watt power amplifier 
embodying gramophone equipment. 

ances, the middle and upper registers are 
well balanced, but the bass inclines slightly 
towards the weak side. Nevertheless, there 
is a quite good output of zoo cycles, and 
it is only at frequencies below this that the 
falling off in amplification is at all apparent. 
If a loud speaker having a good bass re- 
sponse. is used, this small deficiency in the 
amplifier will generally pass unnoticed. One 
advantage, however, accrues, for the almost 

' entire absence of mains hum 
- is one of the 

features of this amplifier. The overall re- 
sponse characteristic, including the pick- 
up, is sensibly flat from 15o cycles up to 
3,500 cycles. The amplification begins to 
fall off above this point, ,but rises again 
between 7,000 cycles and 8,000 cycles, then 
follows a further decline. 

On the whole, the Omega 25 -watt ampli- 
fier is a very workmanlike job, being robust 
and capable of hard wear, easily transport- 
able, and giving a good, all -round perform- 
ance. It is made by F. O. and H. S. 
Hughes, Ltd., 128a, Narborough Road, 
Leicester, and the price complete with 
gramophone equipment is ¿30. The ampli-. 
fier alone costs ¿25. 
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UNBIASED 
Have Catkins Nine Lives ? 
IT is surprising what a large amount of 

enterprise is exhibited by the showmen 
at our old country fairs. I am moved to 
make this remark as the result of a visit 
made to 'Appy 'Ampstead on Whit - 
Monday. Everyone is familiar with such 
amusements as coconut shies and skittle 
alleys, but one genius whose spirit has 
evidently moved with the times had 
evolved a new variation on the old theme. 

A row of Catkin valves was set up in 
valveholders mounted on the top of sticks, 
each valveholder being correctly wired up 
and connected to a large -scale milli- 
ammeter, which was conveniently placed 
by the pay desk. The usual charge of 
seven for sixpence was made for the 
wooden balls, and the prize, consisting of 
the valve itself, was awarded to the per- 
son who struck it with such vigour as to 
cause the milliammeter needle to kick. 

It was quite clear, of course, that, apart 
from knocking the valve clean out of its 
holder, the only way to agitate the milli- 
ammeter was by a direct hit, which so 
damaged the valve that its electrical 
characteristics were altered. 

The former alternative seemed impos- 
sible, as the valves were well and truly 
rammed home into their holders, and the 
second no less so, for in spite of repeated 
hits which I saw scored the milliammeter 
needle remained stationary, even though 
some of the valves had been struck so hard 
by a few " leg theory " bowlers that they 
were bent almost double and formed an 
inverted letter U. 

By 

FREE 
GRID 

Wireless World, June 16th, 1933. 

Of prime interest to those 
on the pavement. 

I still feel that there was some factor I may 
have overlooked, and I hope, therefore, 
that some of you will make a point of visit- 
ing the show on August Bank Holiday in 
order to check my results. 

Bus Radio 
IHAVE just had my first ride through 

the streets of London in a wireless - 
equipped bus-. The vehicle is actually 
intended for use in the North, but was 
doing private trials in- the great metropolis. 

Each seat was equipped for a pair of 
headphones, and either of the two Brook - 
mans Park programmes could be received 
at will by plugging into' one or other of two 
jacks fixed to the seat in front. Reception 
was very good, but the thing which, to my 
mind, lifted the whole thing out of the 
common fut was the provision of a mitro- 
phone by . the side of the. driver. 

At each stopping place, having put all 
'phones in circuit with the mike by a 
small switch affixed to his steering column, 
he reeled off the name of the stopping 
place. and the local places of interest, and 
then the names of the places which the 
bds would pass before reaching its des- 
tination and disgorging its weary load. 

The first part of 
the announcement 
was obviously 
only of interest to 
people in the bus ; 

for the last part, 
which was of 
prime interest to 
those on the 
pavement, t h e 
driver switched 
the output of the 
amplifier to a 
large public - 
address type loud 
speaker mounted 
on the roof. 

Such an arrange- 
' ment, you will say, 
would be a source of annoyance to certain 
passengers who desired none of the infor- 
mation. Even this had been thought of 
by the all -wise bus company, for, near to 
the two jacks I have mentioned, was a 
third with a little red warning light beside 
it, together with an explanatory note 
neatly executed on ivorine. 

The notice explained that if the 'phones 
were kept in No. i or No. 2 jacks either 
of the programmes would be received with- 
out interruption. Immediately the driver 

In spite of repeated hits .. 
Not unnaturally I suspected dirty work, 

and said so in no uncertain terms to the 
proprietor of the show. So far from letting 
fly a volley of abuse, which I expected, 
he actually invited me to check up on the 
circuit, and, taking me behind the scenes, 
removed a few of the bent valves and 
allowed me to examine them on some 
valve- testing equipment made by a well - 
known firm. 

After exhaustive tests I was forced to 
apologise for my suspicions ; nevertheless, 

switched in his mike the red light would 
be illuminated and those passengers desir- 
ing to receive his words of wisdom would 
immediately transfer their 'phone plugs to 
No. 3 jack. 

Actually I found that every woman pas- 
senger, regardless of the broadcast pro- 
gramme, at once plugged in to the driver's 
remarks directly the red light showed. 

There is something profoundly psycho- 
logical in this, but at the moment it escapes 
me. 

Like Casabianca 
ISEE that a learned professor has been 

disparaging the use of lightning 
switches. The average lightning flash, he 
said, consists of a current of fifteen hun- 
dred million amperes propelled by a volt- 
age of two thousand million, and it's no 
use expecting any lightning switch to stand 
up to that. 

Are we to gather from this that the 
learned man honestly thinks that a light- 
ning switch ought to stand up to it without 
batting an eyelash? It is high time that he 
learnt that, apart from its normal function 
of dealing with small charges, the ordinary 
lightning switch, in the case of a direct hit, 
is expected to do its duty by perishing 
miserably. It should, in fact, emulate the 
half- witted youth who, we are told, was 
fool enough to stand on the burning Fleck 
when everybody else had done the sensible 
thing. 

A Quiet Hour 
PICKING 

up a " late extra " which had 
been left in a bus the other night, I 

turned to the radio page to see what new 
thing had happened in wireless since I had 
breakfasted. I found that the paper was 
full of suggestions from its readers for 
novel outside broadcasts which they 
desired the B.B.C. to attempt. One man, 
whose suggestion was given prominence, 
wanted the voice of the City of London 
on Saturday night, including such noises 
as the " din of the dirt track, the dance 
hall, and dog- racing." 

It is true that the name and address of 
the good gentleman indicated that he 
hailed from the back blocks of Scotland, 
but I should have thought that the spread 
of popular knowledge would have reached 
up there long ago, and that this blown - 
away Norwegian would have known that 
on Saturday night -or indeed on every 
other night for that matter -the city is one 
of the most deserted spots in the world. 
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Broadcast Brevities 
By Our Special Correspondent 

l Broadcasting Hall at Olympia 
THE B.B.C. may soon take an oppor- 

tunity to satisfy the thousands of dis- 
gruntled listeners who have never had, and 
are never likely to have, a chance of attend- 
ing a vaudeville performance at Broadcast- 
ing House. I understand that arrangements 
are going forward for the erection of a 
Listening Hall at the Olympia Wireless 
ìhow, accommodating at least 1,500 people. 
If the plans Materialise, vaudeville perform- 
ances and perhaps a few orchestral concerts 
will actually he broadcast from the Hall. 
Better Than Studio Claques? 

Whether listeners in their homes will 
appreciate the presence of this vast studio 
audience is another question ; I rather fancy 
that a really large assemblage will be far 
less distracting than the usual collection of 
twenty or more " deadheads " who feel 
under an obligation to clap out of common 
courtesy to their hosts, whether the " turn " 
be good or bad. 

COI ten 

Sir John at Madame Tussaud's 
ISUPPOSE the real test of greatness is 

not the inclusion of one's name in " Who's 
W} " but representation among the gallery 
of wax celebrities at Madame Tussaud's. 
This special honour, I hear, is to be con- 
ferred on Sir John Reith in the near future. 

t01 to t0, t01 

Wore Secret Tests 
UHY is the B.B.C. maintaining such 

Y deathly secrecy over the tests now 
roceeding in the synchronisation of West 
lational and London National? The first 
xperiment was made in the middle of last 

week, and on most evenings now it is pos- 
sible at a reasonable distance from London 
to get a suspicion of a second carrier wave 
on the 261.5- metre wavelength. 

Let Listeners Know 
Possibly by the time these lines are read 

the Engineering Department may have seen 
fit to take the public into their confidence - 
a far safer course, for nothing infuriates a 
listener more than unexplained whistles 
superimposed on his favourite transmission. 

Surely, it would be better for the Chief 
Engineer to make a clear public statement 
on the test and its objects, explaining that 
everything that is bring done, whether suc- 
cessful or otherwise, is intended to serve the 
best interests of all listeners? The public 
would then feel encouraged to co- operate, 
and many helpful reports might result. 

t0, t0, tJ1 t01 

i'mpire Programme Innovation 
THE first Children's Hour to be trans- 

mitted from the Empire short -wave 
rtation at Daventry will be included in the 
-dian Zone programme on July loth, when 

. Du Garde Peach's play " The Rose of 
England " will he the principal feature. 

Although such a programme may scarcely 
appeal to the Indian population, it should 
bring a real breath of home to Anglo- Indians 
scattered throughout Asia. 

In Western Australia 
Incidentally, the Indian programmes are 

heard very clearly in Western Australia, 
-eports going to show that listeners in Perth 

hear these transmissions very much better 
than those of Zone 1, which are specially 
intended for Australia and New Zealand. 

Hallé Concerts for the North 
NORTHERN listeners will be grateful to 

the B.B.C. for completing negotiations 
with the Hallé Society for the broadcasting 
of ten of the Society's concerts during the 
next season. 

1 
New Organ To -night 

TO -NIGHT should be a great occasion for 
all lovers of legitimate organ music, as 

distinct from the cinema variety, for at 
8 p.m. we are to hear the inaugural recital 
on the new Compton instrument in the 
Concert Hall at Broadcasting House. 

HEAR IT TO- NIGHT. Sir W. G. Alcock at 
the console of the new organ in the Concert 
Hall of Broadcasting House. Dr. Adrian 
Boult is standing on the left ; on the right is 
the B.B.C. 's official accompanist, Mr. Berkeley 

Mason. 

I hear that Sir W. G. Alcock, as designer, 
is showing pardonable pride in this child of 
his brain, and came up specially to London 
from Salisbury to be photographed at the 
console of the organ. He is taking part in 
the recital this evening, together with Mr. 
Thalben -Ball and Mr G. D. Cunningham. 

Part of the programme will consist of an 
organ concerto by Handel, in which the 
B.B.C. orchestra, conducted by Adrian 
Boult, will take part. 

to, 

Northward Bound 
MR. A. PATERSON, who has been in 

charge of the B.B.C.'s ¿io,000 sports 
ground at Motspur Park, is to take sole 
charge of the Aberdeen Station. 
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No Thrills at the " Proms "? 
THERE are to be no " sensations " at this 

year's Promenade Concerts which open 
at the Queen's Hall on Saturday, August 
12th, and continue for eight weeks, finishing 
on Saturday, October 7th., There will be 
the usual number of first performances. 

This will be the thirty -ninth summer 
season under the conductorship of Sir Henry 
Wood and the seventh under the auspices of 
the B.B.C. The concerts will be broadcast 
from one or other of the B.B.C. stations 
each night. 

to, 

Dresden Programme for London 
ON July tst London Regional listeners will 

hear a relay from Dresden carried out 
in co- operation with the Central German 
Broadcasting Company and the Reichs- 
Rundfunk- Gesellschaft. The programme, 
which will last one hour, will consist of 
Act z of " Arabella " by Richard Strauss, 
conducted by Clemens Krauss, with Eva 
Plaschke van der Osten as music producer. 

t0, 101 b, to, 

A Voyage to Lilliput 
" GULLIVER'S Travels " are to be 

drawn upon for a programme by 
Lance Sieveking to be broadcast on the 
National wavelength on June 28th under the 
title " A Voyage to Lilliput." As on the 
occasion of the last Lilliputian broadcast in 
1931, Mr. Sieveking's production will rely 
largely on the clever music of Robert 
Chignell. 

VI 10, t01 b, 

Two More Regional Stations ? 

A 1the time of writing, my news basket 
is filled with conflicting messages con- 

cerning the ultimate fate of the " Plan de 
Lucerne." One very interesting item 
emerges. 

I am told that the British delegation 
(which, of course, includes Mr. Ashbridge 
and Mr. Hayes, of the B.B.C.) has been 
demanding waves for two new stations, 
styled respectively " North Scottish " and 
" North Eastern." 

A Border Transmitter 
Now " North Scottish," wherever that may 

be situated, is scheduled to use a frequency 
of 1,104 kc /s., at present the property of 
Rennes, P.T.T., and later to be allocated 
to Belfast until North Scottish is ready. 

" North Eastern " defeats me. Can the 
B.B.C. be flirting with the idea of a station 
on the Scottish Border, perhaps near Ber- 
wick-on- Tweed? 

Tactless 
It is all very mysterious. A Lucerne 

friend of mine who dared to ask the British 
delegates for the merest hint of an explana- 
tion was made to understand that he was 
a tactless person. 

to, to, to, 10, 

Broadcasting the Neo- Bechsfein 
LAST week Christopher Stone treated us 

to a broadcast of a recording of the 
Neo- Bechstein piano, the instrument which 
was described and illustrated in The Wire- 
less World of January 27th last. It would 
now be an excellent thing to give us a 
direct broadcast of the Neo- Bechstein, 
which would lend itself admirably to the 
purpose, as the output could be directly 
coupled to the amplifiers. 

What about it, Programme Branch? 
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Correspondence 
The Editor dyes not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, " The Wireless World, " Dorset House, Stamford Street, S.E.z, and must be 
accompanied by the writer's name and address. 

" Pick -ups and Bass Response." 
HAS riot Mr. Willans (in his letter pub- 

lished in the June znd issue of Wireless 
World) misread the data supplied by Mr. 
Bloxam in connection with, the article on 
" Increasing Bass -Response " 

I read the data in question as indicating 
that at loo cycles the electrical output (pre- 
sumably voltage) is approximately 40 per 
cent. greater than that at 240 cycles. 

In this case the variation of pick -up out- 
put, in terms of decibels, would not exceed 
3 dbs. 

The derived curve (pick -up plus record- 
ing) would then indicate a variation of level 
of the order of 4.5 dbs. between 5o and zoo 
cycles. 

I support Mr. Willans' contention, how- 
ever, that the use of resonances in the de- 
sign of components intended for everyday 
application is a practice to be deprecated. 

I append three reasons for this belief : - 
(r) Resonance phenomena are notori- 

ously complex and, used indiscriminately, 
can be as detrimental as they can be help- 
ful. 

(2) There exists already a multiplicity of 
variables in the electro-acoustic chain, and 
the encour,agement of others (of ill- defined 
characteristics) does not make for simplifi- 
cation of the art. 

(3) ," Tone -correction " can be performed 
with greater precision elsewhere in the 
system. 

The manipulation of resonance pheno- 
mena is essentially a matter for the filter 
designer, in whose hands a resonance loses 
all its fickleness, and becomes an asset of 
considerable worth. 

Let component manufacturers continue, 
therefore, to strive after a flat response 
characteristic and one that has as broad a 
frequency range as possible. 

By this means will the path of progress 
be smoothed and a satisfactory basis for the 
judgment of meritorious design be provided. 

London, W.r3. GEORGE E. P,OHU. 

Components 
INOTED your leader on the all important 

question of quality or price, and suggest 
this article is to ̀ a-large extent a fitting reply 
to your leader of April 7th under the heading 
of " Price of Components -The Case for 
Reduction." 

I particularly would draw your attention 
to your phrase in the original article -" We 
have now almost reached the point when it 
can be profitable to buy a complete set in 
order to make use of the parts in construct- 
ing some new circuit employing the latest 
principles, and discarding the surplus 
material, rather than buying the components 
as separate items " -(my italics). 

Firstly, we have not reached this stage, 
and the only cases approaching this possi- 
bility are those in which obsolete " end of 
season " sets figure, or bankrupt stock is 
offered ; in both instances the material is 
either out of date or obviously inferior as 
bankruptcy is not an advertisement in favour 
of quality. 

A correct analysis of the set and com- 
tonent markets will reveal that set manu- 

_...,. x.:,, .. 

facturers are compelled more or less to 
stabilise their designs for at least twelve 
months, and new types appear about once a 
year, round about show time,. whereas new 
developments which arise from time to time 
all the year round are immediately available 
to radio constructors, such as your readers, 
in the form of new components ; thus con- 
structor circuits are usually at least nine 
months ahead of set manufacturers' designs. 

A point that is often missed is the uni- 
versal fittings features that have to be em- 
bodied in components, but are often totally 
dispensed with in manufactured designs. 
Other items of separate and extra cost in- 
clude technical literature, fixing templates, 
free blue prints, separate packing and 
despatch, etc., etc. 

Another important point is the home con- 
structor himself ; he is keener to -day than 
ever, more technically minded and demands 
a high degree of quality allowing no 
" skimping." The home -constructed set 
scores in many cases over the manufactured 
job because performance and not price is the 
first consideration, and the constructor is 
able to employ a combination of H.F. and 
L.F. circuits that manufacturers dare not 
introduce, as they are always endeavouring 
to limit their types to the lowest possible 
number for reasons which will be obvious to 
your readers. 

Faulty marketing of shoddy components 

THE UBIQUITOUS AMPLIFIER. Loud 
speakers and microphones are much in 
evidence at the World Economic Conference 
in the Geological Museum, South Kensington. 
Marconi engineers are here seen fitting Catkin 

valves to a large amplifier. 

must not be allowed to ruin the British 
radio trade, which gives employment to 
hundreds of thousands. There is every indi- 
cation that British radio fans do not want 
second -rate components ; let anyone who 
doubts spend a day on some of the com- 
ponent stands at Olympia. 

London. " OBSERVER." 

IHAVE only seen two letters published 
up to the present in reply to your efforts 

to get the price of components reduced. 
Doubtless you have had several and possibly 
these are a fair sample of the many. 
Evidently one correspondent has a financial 
interest in the component trade and is there- 
fore biased. I entirely agree with Mr. 
Curtis' remarks in your May 26th issue and 
so, I imagine, do most other people. 

It is possible to quote from memory many 
components which have not been reduced 
in price for five years. The other day I 
carne across an old catalogue or two and in 
two instances of well -knower makers of trans- 
formers and coils there had been no re- 
duction for the above period. 

There is also the case of the 2 -volt double - 
grid valve, which is still priced at 20s., 
whilst the screen grid is 3s. 6d. less, and the 
pentode half a crown. 

There are many other items which could 
quite possibly be reduced and allow a fair 
margin of profit, notably coils, mains trans- 
formers, some fixed condensers, etc. 

Many a good circuit appears from time to 
time in The Wireless World, but genuine 
experimenters may hesitate to make them 
up by the price of some of the components. 

" OLD HAND." 

WM. Universal Short -Wave Converte, 
IDESIRE, through the courtesy of your 

Correspondence columns, to record my 
appreciation of your " Universal Short -wave. 
Converter." 

The converter has been included in a modified "Monodial" (A.V.C.) receiver, de- 
riving H.T. from the same source. The unit 
is completely shielded from the rest of the 
receiver, and decoupling precautions have 
been taken. Results have far exceeded 
expectations. 

The list of stations received at good enter- 
tainment value is too long to enumerate here, 
but special mention must be made of day- 
light reception. 

On Whit Monday at x4.00 hours 
W3XAL on 16.87 metres was received at 
full volume with negligible background. It 
was broadcasting a description of the 
World's Fair at Chicago. This was followed 
by a talk on the Agricultural Adjustment 
Act and the weather report. For four hours 
the entire programme was received, which 
speaks well for A.V.0 I may add that this 
particular station has been most consistent 
during the past week. 

W8XK (19.72 metres) is another station 
which is well received during daylight. 

In conclusion, I must remark upon the 
wonderful ease of operation and the entire 
absence of hand -capacity troubles, particu- 
larly on the shorter wavelengths. 

ZETA. 
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LABORATORY TESTS 
NEW RADIO PRODUCTS 

REVIEWED 
SERADEX RESISTORS AND 

CONDENSERS 

THE Seradex range of Glasswound re- 
sistors has been considerably extended 

and now includes four types, viz., the G.125, 
G.25o, G.500, and the G.800, their respec- 
tive rating being 1.5, 2.5, 5. and 8. watts. 
They derive their designation from the 
method of construction adopted, for the re- 
sistors are . of the wire -wound type on a 
tubular glass former. They are available in 
a wide range of values, the 1.5 -watt type 
extending from 25 to 1o,000 ohms, the prices 
varying between 9d. and is. 3d. The 2.5- 
watt models are obtainable up to 2o,000 
ohms in value at prices between is. and 
Is. 6d., while the 5 -watt models extend to 
30,000 ohms, the smaller values costing 
Is. 3d. and the higher resistances is. 9d. In 
the 8 -watt style resistors up to 50,000. ohms 
are made and these range in price from 
Is. 6d. to 25. each. 

Selection of Lissen 
components, including 
x26 kc /s. I.F. trans- 
former, new Class "B" 
input transformer and 
high inductance 

smoothing choke. 

4)/ 

did a single specimen fail to withstand this 
voltage during a prolonged test. They repre- 
sent excellent value for money and the 
makers are Trevor Pepper, Wake Green 
Road, Birmingham, 13. 

LISSEN TRANSFORMERS 
THE range of Hypernik L.F. transformers 

made by Lissen, Ltd., Lissenium Works, 
Worple Road, Isleworth, Middlesex, has 
been extended, and now includes two new 
models, the one designed for use with the 
Class " ` B " output stage, while the other is 
a push -pull input transformer for use with 
Q.P.P. amplifiers. The Class " B " Hyper - 
nik transformer, as the former is known, has 
an overall ratio between primary and second- 
ary of one to one, the primary resistance 
being 56o ohms and that of the whole 
secondary 420 ohms. The measured induc- 
tance of the primary winding is 36 henrys 
with no D.C. flowing, 23.3 henrys with 2 
mA. of D.C., and 15 henrys with 5 mA. 
of D.C. flowing. The transformer is 

housed in a neat 
bakelite case of 
small dimensions 
and its price is 
12s. 6d. 

The Lissen 
Q.P.P. trans- 
former affords a 
voltage step -up 
overall of one to 
eight, and is de- 

signed to carry up to 4 mA. of D.C. in the 
primary circuit. Its inductance varies be- 
tween 20 and 35 henrys, according to the 
D.C. current flowing. It is enclosed in the 
same size and style of moulded bakelite case 
as the other new model, and the price is 
I2S. 6d. also. 

In their new range of smoothing chokes 
is a miniature model fitted with a high 
permeability core but capable of carrying 
D.C. current up to 25 mA. Suitable for 
use in eliminators and mains receivers tak- 
ing a total anode current within its range, 
it maintains a satisfactorily high value _ of 
inductance throughout, for with no D.C. 
flowing its inductance is 90 henrys, with 
to mA. 52 henrys and with 25 mA.. 41.5 
henrys. There are several uses to which a 
choke having this order of inductance can 
be put, and where its rather high resistance 
-namely, 1,500 ohms -is of little conse- 
quence. It is housed in a neat bakelite case 
and the price is 7s. 6d. 

Lissen superheterodyne I.F. transformers 
consist of two separate coils wound in slotted 
formers and fixed in relation to each other. 
Both are tuned by small semi -variable con- 
densers accommodated in the base of coil 
former and correctly adjusted to give band - 
pass tuning at a frequency of 126 kc /s. No 
further adjustment is necessary. 

Selection of Seradex resis- 
tors and fixed ccndensers, 
including one for use in 

voltage doubler circuits. 

Tests made with several specimens show 
that the measured resistances are in very 
close agreement with the marked values, 
the maker's statement that they are accu- 
rate to within 2.5 per cent. is fully sub- 
stantiated. At maximum load the tempera- 
ture rise is not above the normal for resist- 
ances of this type. 

The range of moulded resistors, listed as 
the type M -150 and rated at 1.5 watts dis- 
sipation, extends from loo ohms to 2 

megohms. Although an accuracy of 4 per 
cent. is claimed the specimens tested showed 
a much closer agreement than this when dis- 
sipating their maximum wattage, and the 
temperature rise is no greater than that of 
other makes of similar type. The price is 
8d. each for all values. 

Some sample fixed condensers of the 400 - 
volt D.C. working type were tested also. 
These are of the non- inductive style and 
are contained in rectangular metal cases. 
They are available in sizes of from r to 8 
mfds., the prices ranging from Is. 6d. to 
7s. rd., according to capacity. In this 
series is included some block condensers 
arranged as 4 + 4 mfds. and 8 + 8 mfds., 
which are especially suitable for use in volt- 
age doubler circuits ; the former costs 7s. 3d. 
and the latter 14s. 6d. Tested at Boo volts 
D.C. we found no trace of leakage, neither 

-'+tr 

Some specimens when tested were found 
to be correctly adjusted to 126 kc /s, and 
the peak separation was approximately 5.7 
kc /s. Various specimens tested showed a 
good agreement in matching. These I.F. 
transformers are fully screened and the price 
is 7s. 6d. 

PRESSLAND TERMINAL COP 
THE Pressland Terminal Cop is a small 

selectivity device which may be attached 
either to the aerial terminal of the 
receiver or mounted on the terminal 
strip in place of or adjacent to this ter- 
minal. It consists of an ebonite cylinder 
21in. long and ¡in. in diameter, having at 
one end a spade connector for fixing to the 
aerial terminal. Pressed into the inside of 
this cylinder is a brass tube lined with in- 
snlating material, and in the centre is an 
adjustable brass plunger fitted with a ter- 
minal and an ebonite finger grip. 

The device is in effect a small variable 
condenser, but with the difference that in 
the position of maximum capacity the two 
plates are short- circuited, giving a straight - 
through connection. By adjusting the posi- 
tion of the plunger any value of capacity be- 
tween 0.00002 mfd. and 0.00015 mfd. can be 
placed in series with aerial lead, thereby 
affording a simple but effective control of 
selectivity. Volume may be controlled 
also by this means. The actual minimum 
value of the condenser is slightly less than 
0.00002 mfd., but the plunger is then only 
just beginning to engage and the slightest 
jolt will displace it. 

It should prove a very useful addition 
when a ready means of selectivity adjust- 
ment is required, and the price is 2s. 

Pressland Terminal Cop selectivity device. 

The makers are Clifford Pressland (Sales), 
Ltd., 84, Eden Street, Kingston -on- Thames, 
London. 

%.," %,%1 

Change of Address 
THE Eta Tool Company, hitherto occupying 

premises at 7oa / 7oc, Asylum Street, 
Leicester, having now taken over the business 
of Gandy and Co., 18, Metcalf Street, Leicester, 
manufacturers of woodworking machines, will 
in future carry on both their coil winding 
machine business and the manufacture of wood- 
working machines from this address. The 
telephone number is Leicester 5386. 
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READERS' 
PROBLEMS 

Amplifier for Headphones 

IT is asked whether any special precautions 
should be observed in designing a mains - 

operated amplifier for use with headphones 
instead of for a loud speaker. Apparently 
the amplifier is to be used for feeding a 
number of pairs of phones. 

A standard amplifier with an output of, 
say, ioo milliwatts for each set of 'phones 
should be suitable for this purpose. Smooth- 
ing should be exceptionally thorough, as a 
residue of hum which might pass unnoticed 
with a loud speaker would probably be 
annoying for headphone work. Especial 
care should be taken in isolating the 'phones 
from the mains, either by means of double - 
wound transformers or a choke -capacity 
feed system ; whichever system be adopted 
there should be a large margin of safety 
in the matter of insulation resistance. The 
question of matching the 'phones to the out- 
put valve should also be considered. 

Stage -by -Stage Hum Tests 

WE are asked to describe the proper 
course of procedure to be adopted 

in locating the source of hum in a det.- 
2 L.F. " quality " set. It is operated from 
A.C. mains, and apparently the hum has 
only recently become noticeable. 

As a set of this kind is usually free from 
complications, it should not be difficult to 
find the cause of the trouble. Referring to 
Fig. I, the grid leak of the output stage 
should be short -circuited, and if the hum 

here again the decoupling condenser and re- 
sistance should be checked. There is a 
possibility, however, that the voltages caus- 
ing the hum are being induced into the grid 
circuit, and this is particularly likely to be 
the fact if the interference is high -pitched 
in tone. In such cases it is often beneficial 
to enclose the valve itself in a metal shield. 

A Quieter Background 
SO far as sets with a modern volume con- 

trol system -and particularly super - 
heterodynes -are concerned, it may be 
stated definitely that anything which tends 
to reduce overall sensitivity will inevitably 
tend to accentuate " valve hiss." 

An inefficient aerial is only one of the 
possible causes of low sensitivity, but it is 
quite a serious one, and those readers who 
have recently written to us on the subject 
are strongly advised to make an effort to 
improve matters in this direction. 

Although an up- to-date superheterodyne 
can receive most European stations with a 
ridiculously inefficient aerial, it must gener- 
ally be operated at full sensitivity to do so, 
and hiss is then likely to be in evidence. 
As the amount of amplification needed for a 
given strength is reduced the ratio between 
signal and background noises is bound to 
become more favourable to quiet reception. 

Admittedly, users of even the best super - 
heterodynes who live in the immediate 
vicinity of a powerful station have some ex- 
cuse for using inefficient aerials ; experiments 

U.B. 
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Fig. 1.- Tracking down the source of hum in a resistance -coupled amplifier. The grid leaks 
should be temporarily short -circuited in the order shown. 

pergists, it may obviously be assumed that 
the trouble lies in the output stage -the 
valve, loud speaker field, or, even possibly, 
in the mains smoothing equipment. 

If, on the other hand, the hum dis- 
appears, the test may be carried a stage 
farther by short- circuiting the grid leak of 
the preceding valve. If hum is still 
audible, this valve, or its associated appara- 
tus, is at fault. Replacing the valve or 
attending to the decoupling in its anode cir- 
cuit are the usual cures. 

Should hum disappear on the application 
of test No. 2, only to reappear after remov- 
ing' the . short-circuit, the detector valve or 
its anode circuit are to be suspected, and 

show that the first detector may be over- 
loaded by the local station even when the 
tuned circuits are adjusted to 40 or 5o kilo- 
cycles " off tune." This is probably the 
cause of the excessive number of whistles of 
which another correspondent complains. 
Even here we suggest that it would be better 
to snake provision for coupling the aerial 
more loosely to the tuned input circuit 
rather than to reduce its length. 

Home -made Delay Switch 
A CORRESPONDENT asks whether an 

electric bell mechanism could be con- 
verted into a delay- action switch ; his ob- 
ject is to prevent the application of exces- 

r 

Wireless World, June 16th, 1933. 

THESE columns are reserved for the publication 
of matter of general interest arising out of 

problems submitted by our readers. 
Readers requiring an individual reply to their 
technical questions by post are referred to " The 
Wireless World" Information Bureau, of which 
brief particulars, with the fee charged, are to be 

found at the foot of this page. 

sive voltage from the H.T. rectifier to the 
condensers, etc., of the receiver and smooth- 
ing equipment during the warming -up 
period. His query relates, of course, to an 
A.C. mains set. 

Fig. 2.- Preventing voltage rise; the artificial 
load resistance, R, remains connected across 
the H.T. supply until the valves begin to pass 

anode current. 

This subject was dealt with in The Wire- 
less World some time ago ; as stated then, a 
fairly satisfactory protective device may be 
made in this way, but the improvised 
article can hardly be so effective as a proper 
thermal -action switch. 

From Fig. 2 it will be seen that the bell 
is converted into a relay, its windings being 
inserted in the H.T. circuit. Until the 
valves warm up, no current passes through 
the windings, and so the armature is not 
attracted, and the contacts remain closed. 
In this position, the resistance R is con- 
nected across the output from the H.T. 
supply equipment, and provides an artificial 
load during the warming -up period. 

As soon as the valve has attained a nor- 
mal working temperature, the loading cir- 
cuit will be interrupted by the relay and 
operating conditions will be normal. It 
will almost invariably be necessary to re- 
wind the bell magnets with finer wire in 
order to obtain sufficient magnetising force 
to attract the armature. The resistance R 
should be of such a value that it passes' 
about one -half to one -third of the current 
normally consumed in the anode circuits. . 

The Wireless World 
INFORMATION BUREAU 

THE service is intended primarily for readers 
meeting with difficulties in the construc- 

tion, adjustment, operation, or maintenance of 
wireless receivers described in The Wireless 
World, or those of commercial design which from 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
vided that they are of such a nature that they 
can be dealt with satisfactorily in a letter. 

Communications should be addressed to The 
Wireless World Information Bureau, Dorset 
House, Stamford Street, London, S.E.1, and 
must be accompanied by a remittance of 5s. to 
cover the cost of the service. The enquirer's 
name and address should be written in block 
letters at the top of all communications. 
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EDITORIAL 
Wireless and 

Thunderstorms 
A Negligible Risk 

1VERY year as the season of 
thunderstorms comes round the 
lay Press appears to delight in 
headlines of a sensational char- 

acter associating storm damage to 
buildings with wireless receivers, and 
it is curious to note to what an extent 
an early impression of wireless can 
persist and crop up year after year in 
this way. If we trace the history of 
this association of the wireless set with 
thunderstormsr,wè find that it all 
originates with the early wireless sta- 
tions, especially transmitting stations, 
where a site was invariably chosen on 
high ground as remote as possible from 
any tall buildings or other obstacles 
which might impede the progress of the 
radiated waves: Aerials were elevated 
as high as possible and frequently sup- 
ported between masts of metal con- 
struction. It was not unusual, as 
might readily be expected, for wireless 
stations of this character to provide a 
path for lightning discharges, and the 
designers of such stations took every 
possible precaution to meet this kind of 
risk. 

Quite naturally, therefore, a wireless 
station came to be regarded in the lay 
mind as a sort of " trap " for lightning, 
but the position with broadcast re- 
ceiving stations is entirely different 
and, except in such cases where these 
stations may in isolated and elevated 
locations, there is very little reason 
to imagine that the addition of an 
aerial connection to a set enhances 
risks from lightning in any way. If a 
house is struck by lightning it may be 
expected that a considerable proportion 
of the discharge will travel down the 
aerial to earth as being a convenient 
path, but there is little evidence to 

COMMENT 
show that the presence of an aerial has 
ever been directly responsible for a 
house being struck. In fact, in such 
cases, much greater damage might 
have been done if there had been no 
aerial preseñt to assist in the passage 
of the discharge to earth. 

The only precaution which we feel 
would be justified is to avoid using the 
set or sitting in the' immediate vicinity 
of the down lead whilst a storm is 
active overhead. 

There still.seems to be a need to get 
out of the heads of non -technical people 
the idea that wireless attracts lightning.; 
it does nothing of the kind. It is un- 
fortunate that this type of scare should 
still be seized upon by the lay Press as 
sensational news, and still more is it to 
be regretted that manufacturers of 
aerial equipment should make use of 
sensational newspaper quotations asso- 
ciating wireless with storm damage as 
a means öf advertising their wares. 

Subdivision 
The New Trend in Portables 

OMPACT as it is, the average 
portable set can - seldom be 
stowed away comfortably in 

car, yacht, motor -boat, carävan, or, 
indeed, any other normal kind of 
conveyance. How true it is, though, 
that two small articles call- be accom- 
modated more easily than one of the 
same cubic content ; it is this truth 
which has inspired the design of the 
" Two Unit Portable " described in 
this issue. 

The two -unit principle removes vari- 
ous constructional difficulties, and 
simplifies the introduction of a moving - 
coil speaker which in this case is fed 
by a Class " B " amplifier. 

In other details the set is well 
abreast of modern receiver design ; it 
includes a short -base H.F. valve and 
new types of iron -cored tuning coils. 
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The Two -Unit Portable 

OONER or later occasion always 
seems to arise for carrying a port -. 
able set in a car ; in spite of the 

compactness and lightness of the average 
present -day receiver of this type, it is sur- 
prisingly difficult to find room for it com- 
fortably, especially in a " baby " or 
Medium-powered vehicle. The average 
set is just too big to be stowed away with- 
out sacrificing a passenger's seat, or, 
alternatively, it occupies space in the lug- 
gage locker which is probably required for 
other purposes. 

In a caravan, similar objections apply, 
but perhaps with less force ; it is also 
rather difficult to find a place where the 
set can be mounted as a semi -permanent 
fitting. 

On board small yachts and motor boats, 
again, it is generally found that the ordi- 
nary type of portable gets in the way, 
and, moreover, its frame aerial is any- 
thing but a blessing, due partly to the fact 
that enough space for swinging the set is 
seldom available. 

This brings us to the question of aerials, 
and partly explains why in an all- purpose 
design it has been considered better to 

Latest Technique Ensures Exceptional 
Quality, Volume, and Range 

SELF-CON- 
TAINED TAINED set in 

which extreme portabi- 
lity and easy stowage 
have been secured, not 
by sacrificing perform- 
ance. but by dividing 

the weight - and bulk into separate 
units, which may be interconnected in 
a moment. One of the containers 
accommodates the receiver proper 
and the L.T. battery, while in the 
other is mounted a permanent -magnet 
moving -coil loud speaker and H.T. 
battery. The set is especially in- 
tended for transport in cars, cara- 
vans, motor boats, and yachts, and 
is proved to be much more con- 
venient than the ordinary portable. 

avoid a frame. and, instead, to make pro- 
vision for a short ",open " aerial. On the 
score of sensitivity there will, more often 
than not, be an actual gain by adopting 
this course ; as for selectivity, the new 
high -efficiency coils, with iron -powder 
cores, help very considerably towards a 
satisfactory solution of the problem. 

To revert to the advantages of the two - 
unit principle of construction, it will be 
obvious that each of the units can be made 
considerably smaller and lighter than a 
complete " one -piece " set with anything 

By II. F. SMITlI 

approaching the same performance. Ad- 
mittedly, the total cubic content and 
weight is quite as high, but, on balance, 
the gain is considerable. For instance, in 
a small car where it was found to be quite 
impossible to accommodate a conven- 
tional portable when four passengers were 
carried, the present set was easily packed 
away. One unit was used as an arm -rest 
between the occupants of the rear seats, 
while the other was stowed on the floor 
under the knees of the front passenger. 

Latest Circuit Features 
It will be seen from the circuit dia- 

gram reproduced in Fig. z that two tuned 
circùits only are employed, and that, 'in- 
stead of a band -pass input filter, the aerial 
circuit is of the single -tuned variety. This 
plan would be open to adverse criticism in 
a " fixed " receiver intended for opera- 
tion with a full -sized aerial, but, as 
already indicated, the selectivity of the - 

present arrangement is quite sufficient 
when the set is connected to a short and 
more or less improvised aerial. The types 
of aerial that the designer had in view 
were, for a motor car, an arrangement of 
parallel wires or wire netting in the roof ; 

a gauze disc under the spare -wheel cover 
also makes a . surprisingly effective collec- 
tor. As for the caravan, similar arrange- 
ments can be devised, but even more 
easily, and on board the small yacht one 
of the wire -rope shrouds is generally satis- 
factory. The set is sensitive enough to 
work with very inefficient aerials, and 
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Fig. 1.- Complete circuit diagram, with values of components. The three -point on -off switch is combined with the volume -control potentiometer. 
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The Two -Unit Portable - 
considerable liberties may be taken in this 
direction. 

Although the receiver was not designed 
for operation on cars in motion, it is a 
matter of some interest that it has been 
found to give a good account of itself when 
used in this way. Strictly speaking, how- 

WiT@IlSZO 
WoElidl 

correction is introduced by a condenser - 
resistance combination shunted across the 
primary winding of the L.F. transformer 
which links the detector to the driver 
valve. The attenuation of high notes 
brought about in this way is by no means 
drastic, mainly for the reason that a good 
deal of automatic correction takes place 

Side view, showing the 
L.T. accumulator com- 
partment and position of the bias battery. The detector 
and output valves have been removed to show more 
clearly the position of the H.F. and driver valves. 

ever, a more ambitious arrangement, of 
even greater sensitivity and with auto- 
matic volume control, is advisable. 

Except for the use of high -efficiency 
tuning coils, the arrangement of the H.F. 
and detector stages are conventional, 
although it should be noted that the new 
Mullard " short- base " variable -mu H.F. 
valve which was 
used in the original 
model is especially 
suitable for a port- 
able set. With this 
type of valve, a 
comparatively 
small increase in 
negative grid volt- 
age has a very 
marked effect in re- 
ducing the mutual 
conductance of the 
valve, and so in 
controlling the sen- 
sitivity of the H.F. 
stage. This means 
in practice that a 
low - voltage grid 
bias battery may be 
employed, and in 
this way a saving in 
weight and bulk is 
effected. 

Thanks to the use 
of Class " B am- 
plification, quiescent anode current has 
been kept' down to the very reasonable 
figure of 8 or 9 milliamps, -and in order to 
ensure that the average working current 
shall also be as low as possible the neces- 
sary tone control is effected at an early 
stage in the L.F. amplifier. Actually, 

in the tuned circuits, which, as already 
stated, are of high efficiency, and are not 
of the band -pass type. Further, the view 
may be expressed that the reproduction of 
a portable set is all the better for being 
slightly on the " bright " side ; but those 
who hold contrary opinions may adjust 
matters to their own taste by using a 
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particularly suitable for a portable, for the 
reason that its filament consumption is 
low, and so an L.T. battery of the capa- 
city used will not need frequent 
recharging. 

It will be observed that, in the 
" List of Parts," the usual alterna- 
tive makes of components are not speci- 
fied. This does not mean that the makes 
used in the original model are irreplace- 
able, but in a compact set it is obviously 
necessary to work within much closer 
limits than usual, and the inexperienced 
constructor might find himself in difficul- 
ties if substitutions were made. In many 
instances, however, it is possible to em- 
ploy different components,. especially 
when modifications as to dimensions and 
positions are to be made. 

Removable Wooden Frame 

All the components are secured on a 
wooden framework, of which the essential 
dimensions are given in Fig. 2. It is in- 
tended that this framework should fit 
closely inside a wooden container, matters 
being arranged so that the control knobs 
are set back far enough to be protected 
against risk of damage in transport. 1 t 
seems desirable that there should he no ex- 
ternal projections whatever, and that the 
case should be strong enough to withstand 
rough handling. The container for the 
loud speaker and H.T. battery is of similar 
dimensions and construction ; for the con- 
venience of readers, arrangements have 
been made for the Carrington Manufac- 
turing Co. to produce both the cases and 
the frame. 

Positions of components above and 
below the platform are shown in Figs. 4 
and 5, except that it should be noted that 
the o.i mfd. by -pass condensers, C4 and 
C5, are not visible, as they are accommo- 
dated respectively under the screening 
cans of the aerial coil and H.F. trans- 
former. These condensers, as well as all 
the others except C9 and Ci3, are of a type 
which can be suspended in the wiring. 
The same applies to the fixed resistors ; by 
using these components a good deal of 
baseboard space is saved. 

It should be noted that when mounting 
the tuning condenser and tuning coils, 

The receiver 
chassis in its 
case (with one 
side removed) 
and a rear view 
of the auxi- 

liary unit. 

Fig. 2.- Dimensioned drawing of the re- 
movable internal wooden frame on which 
the components are mounted. It is con- 

structed of plywood, tin. thick. 

larger condenser 
(Cm), or a smaller 
resistance (R6). 

Like the H.F. 
amplifier, the Class 
" B " output valve 
specified is also 
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N21 1,2,&4 To 
OUTPUT TRANS. 

AERIAL COIL 

R3 

3 -POINT 
WITCH 

-^ G.B.2 -LT. -G.B.1 

etc., the front panel must be temporarily 
removed, and also that the condenser 
should be mounted first, as it is 
secured in position by screws passing up 
through the platform ; the heads of these 
screws will later be covered by the tuning 
coils. In mounting these coils, reasonable 

care should be taken in aligning the 
switch -operating rods, and the insulated 
connecting link should be reduced in 
length sò that two screening covers may be 
mounted close to each other. An earthing 
strip of copper or other metal is placed 
between the coils and the platform, and 

AERIAL- EARTH 
SOCKETS 

Fig. 4. -Here the framework is removed to show disposition of components in the upper com- 
partments. Positions of the four valves are indicated. 

CONNECTOR 
PLUG 

Fig. 3.- Complete wiring 
plan of the receiver unit, 
and {inset) the plug socket 
in the loud speaker case ; 

connections to loud speaker 
terminals and H.T. battery 
are indicated. Recom- 
mended working voltages : 

H.T. -- 1, 7o volts ; H.T. ¡ -2, 
120 volts. G.B. r, 3 volts ; 

G.B. -2, 4. volts. 

A specimen receiver built to 
this .vpeciftealion is ara 

inspection at 116 117, 
Fleet Street, London, E.('.4. 

LIST OF PARTS 
1 2 -gang condenser, 0.0005 mid:,. .witlt air- dieleetric 

trimmer Cl,.C2 (Utility Type W.312) 

1 Set of 2 coils ,(aerial, and 11.F. transformer) 
(Valley " Nicore ") 

3 4 -pin valve holders,anti- microphouie 
(Benjamin " Vibrolder ") 

1 7 -pin valve holder, Class " B " (Benjamin) 
1 Variable condenser, bnkclite dielectric. 0.u0lrt mfd. 

R.0 (Burton) 
1 Fixed condenser, 2 info's. C13 (Igranic No. 2231/70) 
1 Fixed condenser, 1 mid. C9 (Igranic No. 2231/69) 
1 Fixed condenser, 0.(11 mfd., Lnhnlu r. C10 

(British Radiophone) 
3 Fixed condensers, 0.1 info'., 110,111;1c. C3, C4, C5 

-(British Radiophone) 
2 Fixed condensers, 0.005 info'., InbnLn, C11, C12 

(British Radiophone) 
1 Fixed condenser, 0.1)002 mfd.. Lac t,tp , C6 (Igranic) 
2 Fixed condensers, 0.0003 mId., t,g I.\pe, C7, C8 

(Igranic) 
1 Potentiometer, 10,0110 ohms, with switch, R7 

(British Radiophone Type No. 484) 

1 L.F. transformer, :; 1.: I. T1 (Ormond Type 531) 
1 L.F. transformer, t'I -. " It," T2 (Wearite) 
1 H.F. choke, screened (Graham Farish Type H.M.S.) 
1 Fixed resistor, 1 meo,luu ; watt. R4 (Erie) 
2 Fixed resistors, 1.01111 ohm. watt, R1, R2 (Erie) 
1 Fixed resistor, 5,000 ohms ; s att, R3 (Erie) 
1 Fixed resistor, 111,000 ohms ; will I. R6 (Erie) 
1 Fixed resistor, 20,000 ohms satt. R5 (Erie) 
2 yd. 5 -way cable ( Coltone No. R.39.5 MR) 
2 Cases and frame (" Cameo ") 
1 5 -pin adaptor plug (Bulgin Type P.3) 
1 Valve holder, 5 -pin, chassis mounting type (Clix) 
2 Plugs (Clix No. 10) 

2 Insulated sockets (Clix No. 11) 

2 ozs. No. 20 tinned copper wire, 6 lengths Systo&gx, etc. 

Screws: 24 -'.in. No. 4 R¡hd.- 4 tin. No. 4 POW.; 4 din, 
No. 4 II lid.; 0 ;in, No. 0 It ho'. 

1 L.T. accumulator cell, nnspillable (Oldham PZV3) 
1 H.T. battery, 130 volts (Pertrix No. 312) 

1 Bias battery, 41 volts (Siemens Size G,1) 

1 Loud speaker, permanent magnet, Class " II ' type 
(Blue Spot No. 29 P.M.) 

Valves : Mallard PMLM, net allied, \lull atd P211111., 
Mazda L2, Mazda F1)220. 
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The Two -Unit Portable - 
serves as a point of attachment for various 
earth leads. 

With regard to the second case, which 
accommodates the loud speaker and H.T. 
battery, it is wise to fit wooden battens to 
prevent movement of 
the battery. Incident- 
ally, the consumption of 
the set is quite low 
enough to make it pos- 
sible to use the standard - 
capacity 12o -volt bat- 
tery, but as there is 
sufficient room, a some- 
what larger battery, with 
a small reserve of volt- 
age, was fitted in the 
original receiver. A five - 
pin valve socket is 
mounted on this unit, 
and through it the output 
from the valve in the 
receiver unit is passed 
to the loud speaker; 
H.T. current for the 
valves is fed to the set 
through the remaining 
connections. 

A practical wiring plan 
is given in Fig. 3 ; here 
the components are ar- 
ranged as nearly as possible in their rela- 
tive positions, and, with the help of the 
layout diagrams, no difficulty should be 
experienced in wiring the set. It should 
be observed that the same reference letter- 
ing for the components is adhered to in 
all diagrams, and also in the List of Parts. 

WfizsIlmo 
WOpIlcI 

a short -circuit across the H.T. battery. 
The multiple interconnecting cable may 

be of any reasonable length, although it 
will seldom be necessary to make it longer 
than a yard or two, except when it is de- 
sired to mount the two units at a consider- 

able distance from each 
other. It might prove 
convenient to do this, for 
instance, on board a 
yacht, where the receiver 
unit would be mounted 
flat against the cabin 
bulkhead, in such a 
position that the controls 
are get -at -able. 

To economise in space, 
t h e three -point switch 
which interrupts both the 
L.T. and G.B. battery 
circuits is combined 
with the volume- control 
potentiometer. For maxi- 
mum. sensitivity this con- 
trol must be rotated fully 
in a clockwise direction. 

Preliminary ad j u s t- 
ments are simple, and 
the writer has never en- 
countered a more docile 
and manageable set ; 

from the start, instability 
of any kind was totally absent, and, 
indeed, it was found difficult to pro - 
vok it artificially.. The operation of 
ganging is carried out by first setting 
the air -dielectric trimmer to half -capa- 
city, and then adjusting the semi -variable 
condenser across C2 for maximum re- 

Details of the H.T. battery - 
loud speaker container. 

Fig. 5. -How components are arranged below the horizontal platforms. 

It will be observed that, in the practical 
wiring plan, external connections to 
aerial and earth are indicated, but unless 
the set is to be used with a permanent 
aerial, it will be preferable to wire these 
points to a pair of sockets which may be 
mounted in the compartment which serves 
to house the connector cable and plug, 
and also the aerial and earth wires. For 
this purpose a pair of Clix sockets or a 
Belling -Lee double socket connector strip 
is convenient, and they may be fitted as 
shown in the illustration on page 441. 

In wiring the receiver, it is as well to 
make sure that the moving vanes of 
the reaction condenser are earthed, and 
thus to avoid the risk of introducing 

sponse to a signal of short wavelength. 
Any subsequent adjustment that may be 
necessary is carried out by rotating the 
concentric air -trimmer control knob. 

DISTANT 
RECEPTION NOTES. 
ONG- DISTANCE listening is full of sur- 

prises at the moment, for you may 
come across at various times stations 
conducting transmissions on wave- 

lengths very far from those assigned to them 
in the current lists. These transmissions 
are chiefly. tests made with a view to ascer- 
taining the effects of adopting the altera- 
tions suggested at the Lucerne Conference. 
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It is, for instance, almost a shock to come 
across a Swiss station at work on the long 
waves. The other day I was very -puzzled 
at hearing speech in German almost on the 
Eiffel Tower's wavelength. The station 
turned out to be Beromünster. Both Bero- 
münster and Monte Ceneri have been con- 
ducting tests, usually outside programme 
hours, on wavelengths well above r,000 
metres. I understand that the results of 
these tests showed that in Switzerland's 
mountainous country the use of a long wave 
enormously increased the service area. Bero- 
münster's strength was certainly magnificent 
when I picked up its transmission. 

Both Vienna and Hilversum are using 
much greater power in the evenings than 
they do during the daytime. Hilversum goes 
up from 7 to 20 kilowatts at 4.4o p.m., while 
Bisamberg is not able to use very high power 
in the daytime, since workmen are still 
engaged on the aerial. This station, by the 
way, does not seem yet to be radiating at 
full power even after dusk on most days of 
the week. I mentioned recently that Satur- 
day had been its best night for some little 
time, and this still seems to be the case. 

Amazing Kilowatts 
I cannot believe that Hamburg has been 

using for the last fortnight no more than 
the 1.5 kilowatts shown in the lists. The 
new dispensation in Germany is making a 
great deal of use of the broadcasting 
stations, and it seems probable that steps ' 

are being taken to effect temporarily an in- 
crease in Hamburg's power until the new 
transmitter comes into operation. In any 
case, Hamburg is now as strongly and as 
easily received as Langenberg, whose official 
rating is forty times as great ! 

There is still no official news concerning 
Lyons Doua, another alleged 1.5- kilowatt 
station, to whose amazing performances I 
have referred before. In winter, when re- 
ception conditions were at their best, Lyons 
was rarely heard at any great strength. Now, 
at the height of summer, Lyons is amongst 
the most strongly received of Continental 
stations. If their number really is only 1.5 
they must be astonishing kilowatts ! 

American stations, particularly the South 
American, have been wonderfully well heard 
on certain nights of late. The chief reason 
probably why more has not been heard of 
transatlantic reception this summer is that 
the best time for listening is between three 
and four o'clock in the morning, when few 
of us are able (or willing) to be at the con- 
trol knobs of the receiving set. Any enthu- 
siast who happens to be up and about be- 
tween those hours may find it well worth 
while to try the small band between Zoo and 
25o metres, which is the most fruitful of 
results just now. 

Daylight reception on the medium band, 
though not quite so good at the moment as 
it was a week or so ago, is still rather re- 
markable. Langenberg is nearly always to 
be received, whilst Trieste, Turin, Brussels 
No. 2, Hilversum (a pity that the 2o-kilo- 
watt plant cannot come into operation 
earlier), Nürnberg, and Fécamp are generally 
to be found when required. 

Besides those mentioned, the best 
medium -wave stations from about 8 p.m. 
onwards are Rome, Leipzig, Strasbourg, the 
Poste Parisien, Breslau, Gleiwitz, Heils- 
berg, Bordeaux, Goteborg, Milan, and 
Florence. I would include Prague, but that 
this transmission is given to occasional 
periods of signal weakness at the present 
time. D. EXER. 
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Plays both sides of the record. 

Looking -in on the 
Radiogram 

ISEE a radio savant writing in one of 
our popular evening papers wants the 

B.B.C. to save all the money they spend 
on radio drama and use it for television 
research. So far as I can gather, he makes 
this appeal simply because he finds listen- 
ing to plays rather a bore. Possibly he 
lacks sufficient visual imagination. 

While admitting that there is room for 
improvement in radio drama, I frankly 
cannot see why your hard -earned money 
and mine should be wilfully wasted in the 
manner suggested. 

Since it has been demonstrated that tele- 
vision can be recorded on gramophone 
discs, I suggest that the play first be 
enacted before a suitable recording 
apparatus and the television discs sold at 
a high price to unimaginative people, who 
would, of course, have to supply their own 
turntable, screen and optical apparatus, 
and, incidentally, do their own synchronis- 
ing by hand -adjustment of the speed of the 
gramophone turntable. But it would 
serve them right. 

Perhaps, after all, it would be best to 
supply them with a complete talkie film of 
the play, and then they needn't bother to 
listen in at all. 

For the Poor Man 
IWONDER if the powers- that -be in the 

radiogramophone world are going to 
give us any improvement in automatic 
record changers at this year's exhibition? 
Judging by what I have seen already I 
rather think not, but it may just be pos- 
sible that the manufacturers have some- 
thing up their sleeves which has so far 
escaped me. 

It is, of course, quite hopeless to expect 
them to give us anything in the nature of 
an instrument which plays both sides of 
the record, for, as I have already men- 
tioned in these columns, they have turned 
a deaf ear to all my appeals. There is, 
however, one little improvement which 
we might expect from them, and it is one 
concerning which I have had several 
moans from readers who already own 
automatic record changers. 

The moan is that when setting the lever 
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UNIÂ3ED 
BY FREE GRID 

provided for throwing the automatic 
mechanism " out of circuit " so that the 
gramophone can be used in the ordinary 
manner for hand -playing, users are de- 
prived of an automatic stop. It may well 
be asked what is the object of such a 
stop, since if a person desires to play one 
record only and wishes the machine to 
switch itself off afterwards he can use the 
automatic record changer, which will deal 
with one record as well as with eight. 

This is all very well for the plutocrats 
who confine themselves to standard twelve- 
and ten -inch records, but many of my 
readers are not very far from the bread 
line; having spent nearly all that they 
had in acquiring the machine, and so they 
are forced to go in for the cheap eight -inch 
records at the sixpenny stores. Of course, 
the record changer will not accept these. 

There are those even poorer who can- 
not even afford the luxury of an eight - 
inch record, and have perforce to buy a 
home recorder and make their own. I 
trust that this appeal will catch the eye of 
one of our big manufacturers and cause 
a suitable contusion. 

Flying Low in Scotland 
STRANGE things are happening in the 

lonely wastes of Scotland, according 
to a correspondent of mine in that area. 
It appears that our old friend the Post 
Office van is actively engaged up these 
in the thankless task of chasing the hardy 
Scots to their lairs amid Killarney's lakes 
and fells, as the song has it, and, inci- 
dentally, attempting to separate them 
from their money. 

The officials have been seriously 
obstructed in their work, however, by 
mysterious aeroplanes fitted with what 
my correspondent calls " powerful un- 
licensed transmitters." I feel, however, 
that no words of mine would be adequate 
to describe the strange deeds thát are go- 
ing on up there, and I must, therefore, 
fall back on my friend's own words. 

" So powerful are these transmitters that 
as the aeroplanes fly in the vicinity of a 
van the frame aerial on its roof is caught 
up by the magnetic component of the 
transmitted wave, and, despite the efforts 
of the P.O. engineers to hold it steady, 
it is wrenched round until it is in align- 
ment with the wireless transmitter on the 
aeroplane, and all efforts at detecting un- 
licensed receivers are thus set at naught. 
In some cases where aeroplanes have 
flown rather low the strength of the mag- 
netic field has been so strong that the 
frame aerial has been torn off the roof 
of the van." 

I feel that comment would not serve any 
useful purpose, and I will, therefore, con- 
tent myself with remarking that the above 
extract is given exactly as it was in the 

original, except, of course, that I have 
been compelled, for the benefit of my 
southern readers, to deal drastically with 
one or two idiomatic phrases. 

Me and My Midget 
IHAVE often railed against the mellow 

bellow which is the hallmark of certain 
types of American receivers, and which 
the more ignorant of our manufacturers 
strive very successfully to copy under the 
mistaken impression that it constitutes 
good quality. 

Its truly devastating effects were strik- 
ingly brought home to me the other day 
when I dropped into a London store to 
listen to an important outside broadcast, 
the exact nature of which the Editor tells 
me I must not disclose. 

Having elbowed my way successfully 
through the crowd, I found myself con- 
fronted by one of the most notorious of 
American bass resonators. I endured the 
terrible racket almost up to the " off," 
when, unable to stand it any longer, I 
hastily donned the 'phones of my vest - 
pocket midget and prepared to enjoy the 
race in comfort. 

Owing to the necessity of haste in 
tuning I unfortunately made one or two 
" tweets," which were reflected in the 
black looks given me by the crowd. Re- 
ception was none too clear, and, thinking 
that this was caused by my pressing reac- 
tion too closely, I at once proceeded to 
mend matters. 

I can only explain subsequent kaleido- 
scopic, happenings by supposing that, 
owing to my cramped surroundings, my 
elbow must have been jogged by some 
ill- mannered lout in the mob, so causing 
me to turn the vital knob the wrong way 
at a critical moment in the race ; at any 
rate, I was suddenly seized from behind 
and violently propelled out of the crowd, 
with my portable flung after me. 

Me and my midget. 

I was rescued from my undignified posi- 
tion by the departmental manager, who 
made it quite clear that I was no longer 
persona grata so far as he was concerned, 
as in the disturbance two or three mem- 
bers of the audience had got away with 
models of American midget sets. 

NIay static be their portion ! 
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Making Measurements 
with the Photocell 

How the Electrometer Triode can Monitor X,rays 

TO achieve anything approaching accuracy in the 
measurement of light calls for something more 

elaborate than the ordinary photocell arrangement for 
detecting light rays. This article outlines the circuits 
used in colorimeters, optical density meters and similar 
devices, and describes the Electrometer Triode -a unique 
and interesting valve specially designed for the measure- 

ment of feeble currents. 

THE use of the photocell for quan- 
titative measurements is not as 
simple as mere detection of light 
or darkness, where it is simply 

required to actuate a relay to switch in . 

or out some external mechanism with 
pronounced changes in light intensity. 
Simple circuits involving trigger action, 
which are so useful in such cases, can be 
modified in certain instances for the pur- 
pose of making rough measurements, but 
considerable elaboration is necessary if a 
high degree of accuracy is demanded, and 

Fig. 1. -A simple photocell circuit used for 
colour measurements in industrial processes. 

in their simplest form such circuits are 
often unstable. There are numerous 
reasons for this, and the purpose of this 
article will be to enumerate the methods 
which have been successfully used in 
overcoming these difficulties. 

Provided that sufficient light is avail- 
able, the straightforward circuit, in which 
the photocell is connected directly in 
series with a battery and galvanometer, is 
often the best, since the relation between 
light and photoelectric current is linear 
and a measurable deflection can be ob- 
tained with a high -grade instrument for 
very small currents. The obvious objec- 
tion is the use of an essentially delicate 
indicating instrument, which, of course, 
limits the application of the method. If 

By 

R. C. WALKER, 
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a robust instrument is substituted the em- 
ployment of some form of amplification 
becomes necessary. 

The circuit of Fig. i has been applied 
to various forms of colorimeters and 
optical density meters, and while it is 
capable of no great accuracy it has been 
found sufficiently good to warrant its use 
in industry. The range over which the 
relation between light and current in the 
valve anode circuit is linear is compara- 
tively small, though that range is adjust- 
able by varying the components of the 
circuit. The photocell is the Osram 
type K.M.V.6, and has an appreciable 
response throughout the whole of the 
visible spectrum, and although it has 
lower sensitivity to white light than the 
caesium type of cell it is also free from 
the comparatively large dark current 
which is frequently found in the latter 
type. The valve in Fig. i may con- 
veniently be of the P.4ro or L.P.2 type, 
carefully aged and tested for low grid cur- 
rent and high insulation resistance. M is 
a Ferranti o -i milliammeter with zoo -ohm 
adjustable shunt Sr and 25 -ohm vernier 
shunt S2, capable of permitting readings to 
be taken over a comparatively wide range. 
By means of the grid bias battery G the 
anode current should be reduced to a low 
value when the photocell is dark, and the 
milliammeter reading then reduced to zero 
by adjusting the resistance RI, and the 
vernier resistance R2 in the circuit of the 
auxiliary battery B. It is convenient to 
test the scale relation of the meter for 
light incident on the cell by arranging the 
meter to read ioo at full illumination and 
then interposing screens of known absorp- 
tion at two or three parts of the scale. No 
attempt should, of course, be made to 
operate the circuit from supply mains. 

Avoiding Insulation Leakage 

It must be remembered that the cur- 
rent amplification is high, and, conse- 
quently, it is obvious that, unless special 
precautions are taken to avoid insulation 
leakage, small changes in valve char- 
acteristics may take place and diffi- 
culty will be experienced in repeating 
observations to within 5 per cent. Resist- 
ance coupling of several stages can be 

Aa experimental portable photometer. 

used as an alternative, but this necessf- 
tates a means of interrupting the light on 
the photocell at a frequency suitable for 
amplification in order to produce A.C. 
pulses on the input grid. 

Thoriated Tungsten Filaments 

Considerable improvement on the cir- 
cuit shown in Fig. r can be obtained .by 
what is termed a " null deflection 
method," using two valves connected in 
a bridge circuit as illustrated in Fig. 2. 
This arrangement is useful in cases where 
the photoelectric current is small com- 
pared with the backlash of the valve. In 
order to avoid extraneous disturbances 
the entire circuit, including batteries, 
should be housed in an earthed metal 
case, and the batteries kept permanently 
in circuit so that the valve may settle 
down to a steady state. Valves with 
thoriated tungsten filaments of the type 

Fig. 2. -An improved arrangement in which 
two valves are connected in a bridge circuit. 

D.E.5 are most suitable. In using this 
circuit it is best to employ a plain indi- 
cator G and balance its reading to zero 
by adjusting the grid bias Eg. A change 
in this grid bias Eg corresponds to a 
change in photoelectric current equal to 

Eg 
R 

so that if the cell has a linear relation be- 
tween light a.nd photoelectric current, the 
adjustable resistance, which should not 
be greater than io megohms, may be cali- 
brated to read directly. Elaborations of 
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Making Measurements with the Photocell - 
this circuit have been used in the measure- 
ment of colour temperature' and light out- 
put of electric lamps, and have been 
standardised for precision measurements 
of this kind. A portable photometer of 
an experimental type, involving an 
arrangement on the lines of that shown 
in Fig. 2, is illustrated at the head of the 
article. 

It may be interesting to consider more 
closely the reasons for lack of uniformity 
in valve circuits for making direct measure- 
ments. Poor insulation and grid current 
are the chief factors. The contributory 
causes of grid current are : (r) Positive 
ions from the filament, from the anode, 
or from the residual gas Produced by 
electronic bombardment. Positive ions 

from the filament are 
avoided by the use of a 
low- temperature filament 
of the oxide -coated type, 
and from the residual gas 
by a low plate voltage, 
i.e., less than the ionis- 
ing potential of the gas. 
The latter condition also 
eliminates the possibility 
of positive ions from the 
anode. (2) Electrons 
reaching the grid from 
the filament. This 
trouble can be reduced 
by operating the grid at 
a sufficiently high nega- 
tive potential. (3) Photo- 
electric emission from the 
grid itself. The use of 
a dull emitting filament 
and operating in com- 
plete darkness will 
eliminate this factor. 
Poor insulation may 
give rise, to surface leak- 
age over the internal or 
external surface of the 
glass, and the presence 
of " getter " on the 

pinch " of the valve 
will provide a further 
contributory cause of 
grid current. It is clear, 
therefore, that grid cur- 
rent may be in either 
direction, according to 
the magnitude of the fac- 
tors mentioned, and the 
uncertainty of the value 
of this current is a great 
inconvenience in the 

measurement of small currents. 
In order to facilitate the measurement 

of feeble currents, a valve of special de- 
sign has been developed, and is known 
as the electrometer triode. Incidentally, 
this valve is suitable in nearly all cases 
as a substitute for an electrometer, i.e., 
for measurement of hydrogen ion con- 
centration, X -rays, a particles, etc., 
and therefore offers a wide field of applica- 
tion in applied physics and electromedical 
investigations. Fig. 3 shows the external 
appearance of the type made by the 
General Electric Co., Ltd., and Fig. .4 
the electrode assembly, the arrangement 

Fig. 3. -The 
electrometer 
triode, developed 
by the General 
Electric Co.,Ltd., 
f o r measuring 
feeble currents. 

Wfipamo - 

WopIlcl 
of which is unusual. The anode consists 
of a nickel plate mounted horizontally 
above the pinch, and supported by two 
nickel wires, one of which forms the lead - 
in. The filament is of the single V type 
and mounted horizontally above the 
anode. The grid is supported parallel 
to and above the anode by a nickel wire 
insulated from the pinch support wire by 
an elongated bead of hard glass. The 
valve is fitted with a standard base, the 
filament and anode being brought out to 

the pins, to which 
they are connected 
in a normal triode, 
while the lead from 
the nickel band on 
the pinch which 
forms an internal 
guard ring i s 
brought out to what 
is usually the grid 
pin. A number of 
turns of tinned 
copper wire are 
wrapped round the 
wall of the valve 
immediately above 
the base, and are 
fixed in position 
with solder. One 
end of this coil, 
which forms the ex- 
ternal guard ring, 
is connected to the 
same pin as the in- 
ternal guard ring. 
The grid of the tri- 
ode is taken out at 
the. opposite end of 
the bulb, which has 

an extended neck and is fitted with a 
screw cap. The following are the char- 
acteristics of the Osram type :- 
Filament r.o volts, o.r amp. 
Anode 4 -ro volts. 
Mutual conductance with grid -t.5 volts 

and anode 2 volts= 
0.04 MA. / volt. 

Mutual conductance with grid -t.5 volts 
and anode to volts= 
o.16 mA. /volt. 

Insulation between grid 
and other electrodes toi" ohms. .. 

Interelectrode capacity 7.6 µµf. 
Grid potential should be greater than -r.o 

volt, with respect to negative nd of filament. 

GRID LEAD 

GRID SUPPORT 

HARD GLASS 
GRID 
SUPPORT 

GRID 

FILAMENT 

ANODE 

FILAMENT 
SUSPENSION 

GETTER 
DISC 

INTERNAL 
GUARD 
RING 

EXTERNAL / 
GUARD RING 

Fig. 4. -The electrode 
assembly in the 
electrometer triode. 
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Fig. 5. -A series of characteristic curves 
obtained with the electrometer triode under 

varying conditions of anode voltage. 
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The surface of the bulb should be kept clean 
and dry, and the triode may with advan- 
tage be kept in an enclosure with a suitable 
dehydrating agent such as calcium chloride. 

Fig. 5 shows a series of characteristic 
curves taken under varying conditions of 
anode voltage, and Fig. 6 a typical ampli- 
fier circuit. One of the most recent dc- 

Fig. 6. -A typical amplifier circuit. 

velopments in the use of this triode con- 
sists of the combination of this valve and 
a photocell together in a third exhausted 
envelope, an arrangement which will prob- 
ably go a long way towards overcoming 
the inherent difficulties of highly accurate 
amplifier circuits. The idea is not entirely 
new, since considerable work has been 
done on the development of phototubes in 
America, these units consisting of a photo- 
cell and thermionic electrodes in one and 
the same evacuated bulb. The method of 
combining the photocell and electrometer 
triode appears to have great possibilities 
for the future in the field of quantitative 
measurements. 

FOREIGN BROADCAST GUIDE 

BERLIN -WITZLEBEN 
(Germany). 

Geographical position : 52° 32' N. ; 13° 25" E. 
Approximate air line from London : 583 miles. 
Wavelength : 419.5 m. Frequency : 715.5 kc!s. 

Power : 1.5 kW. 
Standard time : Central European (coincides with B.S.T.) 

Standard Daily Transmissions. 
06.15 B.S.T., Physical exercises ; talk ; morning concert 

08.15, physical exercises ; 08.55, sacred service (Sun- 
days), then continuous broadcast until 18.00, concert, 
talks ; 19.00, National transmission relayed to all 
German stations. 

Announcers : Male. 
Call : Achtung I Achtung ! Hier Berlin (followed by the 

names of other stations taking same programme). 
When National transmission is given : Hier Stunde der 
Nation. 

Official time signal : 12.55. 
Interval signal : Musical -box melody (Marching Song). 

Volk an's Ge- wehr! Volk any 0e - wehr! 

Closes down with the usual German good -night greetings : 

Gute nacht meine Damen und Herren, and the Horst - 
Wessel Lied of which the first few notes are here given 

.asorra-m. 
e n11Lsar111 111M /171 

followed by the German National Anthem (Deutschland 
ueber Alles), played to the melody of Haydn's Hymn 
(Austria). 

Relays : Berlin, Stettin, Magdeburg, 283 m. (1,058 kc/s); 
Koenigswusterhausen, 1,635 m. (183.5 kc /s) and 
Zeesen, occasionally, on 3138 m. (9,560 kc /s) and 49.83 
m. (6,020 kc /s). 
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Practical 
HINTS and TIPS 

WAVE -RANGE switches are often 
fitted with control knobs which 

bear no indication of the appropriate posi- 
tions for medium or long wavebands. 
When handling a set with which one is un- 
familiar, and which is not fitted with a 

marked switch, it may 
be remembered that, 
nine times out of ten, 
an appreciable resist- 
ance to rotation is en- 

countered when turning the switch to the 
medium -wave position. The reason for 
this is that, almost invariably, the switch 
blades must be forced into contact in order 
to impose a short -circuit across the long - 
wave coils, and so permit of reception 
being carried out on the medium band. 

The Right 
Direction 

THE average D.C. mains receiver in- 
cludes a condenser in the earth lead, 

which is intended to prevent a " doulge 
earth," or, where the positive side of the 
mains is earthed, to obviate a more or less 

direct short- circuit. 
Sets operated with a 
D.C. eliminator also 
embody what amounts 
to the same thing ; it 

is generally arranged that the set shall be 
earthed thri gh a condenser which is 
actually built into the eliminator unit. 

When this type pf protective device is 
employed it should be remembered that 
an accidental reversal of the aerial and 
earth connections to the set may be harm- 
ful, as, in the absence of a series aerial 
condenser, the earth condenser will be 
virtually sho.t'circuited by the aerial coil. 
If the mains happen to be positively 
earthed, as shown in Fig. r, they will be 
short- circuited through earth by making 
the connection shown in dotted lines. 

D.C. Mains 
Short -circuits 

Fig. i. Skeleton diagram showing the need 
for complete isolation of the aerial -earth 

circuit in a D.C: set. 

Even where negatively earthed mains 
are employed trouble may occur if it 
happens that the mains plug is accident- 
ally reversed at the same time as the 
aerial -earth connections. Although the 
possibility of two reversals taking place 
simultaneously would appear to be re- 
mote, a correspondent, ' whose business 
activities . are connected with insurance, 
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tells us that such occurrences are by no 
means unknown. 

The moral of this is that, in a D.C. set, 
the external aerial -earth circuit (and not 
only the earth connection) should be 
metallically isolated from any part of the 
wiring which is connected to the mains. 
This isolation is usually afforded by con- 
densers, but a completely separate aerial 
winding on the input tuning coil serves 
the same purpose. 

HEN working on short -and par- 
ticularly on ultra- short -wave- 

lengths, it is often found that noises which 
are akin to those caused by atmospherics, 
electrical interference, or by a loose in- 
ternal connection, may be produced in a 

way that is seldom 
suspected by the 
average user. Severe 
interference can be set 
up by loose metal 

objects in contact, such as tools, etc., in 
the immediate vicinity, of the receiver. 

This trouble, in a particularly aggra- 
vated form, was recently traced to the fact 
that a drawer under the table on which 
a newly built set was being tested was 
used for storing tools and various pieces 
of metal ; on removing the drawer to a 
distance the interference ceased entirely. 

Noisy 
Short -wave 

Sets 

THE absolute inter -dependence of volt- 
age, current and resistance in an 

electrical circuit should always be borne 
in mind. With a fair working knowledge 
of the relationship existing between these 
quantities, satisfactory test can be made 

with fewer measuring 
instruments than 
would otherwise be 
needed. 

The natural thing 
to do when testing á receiver is to attempt 
to measure the voltage of the various 
sources of supply on which its operation 
depends ; this is because voltage is, so to 
speak, the primary effect which causes 
current to flow through a resistance. But 
when a voltmeter is not available it is quite 
possible that an ammeter or milliarumeter, 
which measures current instead of pres- 
sure, will give equally informative results. 
Take the simple circuit of Fig. 2 (a), which 
represents a battery in series with a re- 
sistance ; to ascertain the condition of the 

Volts 
and Amps. 

battery, a voltmeter. would generally be 
connected across it. Instead of relying on 
a voltage measurement, however, we can 
be fairly confident that the battery is in 
order if an ammeter connected in -series 
with it and the load resistance shows a 
normal reading. In this simple case, it 
would only be possible to be misled if the 
resistance, for some unknown reason, had 
undergone a change in value. 

In other words, if current is right, we 
have strong presumptive evidence that the 
voltage which gives rise to that current 
is also right. 

All this is applicable, of course, to a 
wireless receiver, and the more familiar 
circuit of Fig. 2 (b) represents what is 
basically the same, from the point of view 
of current and voltage measurement, as 
the circuit' of diagram (a). If either the 
H.T. voltage or anode current of a valve 
are found to be normal, it is extremely un- 
likely in practice that there will be any- 
thing wrong with the particular circuit in 
which operating conditions are being 
measured. 

Fig. 2. -If current is normal, battery voltage 
must also be normal unless the resistance R 
in diagram (a) has undergone a change. The 
same reasoning may be applied to the valve 

circuit (b). 

It is often advised that the anode cur- 
rents of all the valves of a new receiver 
should be measured and recorded, in order 
that defects and failures in valve emis- 
sion may be traced more easily. This is 
excellent advice, but it may be supple- 
mented by saying that readings of volt- 
age are rather more easily taken, and are 
in many cases almost equally informative. 
When a valve begins to lose emission the 
voltage on its anode will rise, due to the 
reduced voltage drop across the various 
resistances included in the anode circuit.., 
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How the Superhet Works. 5. 

Wireless World, June 23rd, 1933. 

THE FIRST DETECTOR 
Choosing a Square-Law Valve 

By W. T. COCKING 

IN this article, which is the fifth of the series, the first detector is discussed. 

It is probably not generally realised how widely this detector differs in its 

action from the type used in a straight set. As the input consists of both the 

signal and oscillator voltages the principle of demodulation arises and plays 
an important part. 

HE chief operating principles of 
the superheterodyne will now be 
apparent, and we can turn our 
attention to the details of design 

upon which so much depends. Let us 
return first to the frequency changer. 
The necessity for using a diode or power 
grid detector for high -quality reproduction 
has been so often stressed in the pages of 
this journal that a lack of confidence in 
the ability of the superheterodyne to 
deliver an output free from distortion is 
often expressed, since anode bend rectifica- 
tion is almost invariably used for the first 
detector. It is not generally realised, how- 
ever, that the operating conditions of the 
first and second detectors are in no way 
parallel. So far from an anode bend first 
detector introducing distortion, it is prob- 
ably the only rectifier which will permit 
distortionless frequency changing. ' 

The ordinary detector is usually con- 
sidered' to have an input from the desired 
station, that is, a single modulated carrier, 
and no account is taken of interference. 
In this case, a linear 
rectifier is essential 
if the modulation is 
not to suffer ampli- 
tude distortion. A 
rectification char- 
acteristic which is 
linear for a single 
applied 'voltage, 
however, is not 
necessarily linear 
when two or more 
voltages of different 
frequency are 
simultaneously ap- 
plied to the recti- 
fier. It has, in 
fact, been pointed 
out by F. M. Cole- 
brook' that when Fig. 1.- Rectification characteristics (A) for a 
two signals are ap- perfect detector with a single input voltage, 

plied to a linear (B) for the same detector to the stronger of 
two simultaneously applied voltages, and (C) 

detector the effec- to the weaker of two applied voltages. The 
tive rectification large change in the last case should be noted. 
characteristic is pro- 
foundly modified ; the characteristic be- 
comes non -linear. If the two signals are 

of different amplitudes, the rectification 
characteristic for the weaker of the two 
departs considerably from the original 
straight line and the efficiency of rectifica- 
tion is greatly reduced. As far as the 
stronger signal is concerned, the character- 
istic is much less affected, and the 
efficiency and linearity are only slightly 
reduced. 

The effect is, perhaps, best illustrated by 
the curves of Fig. r, in which curve .A 
shows the rectification characteristic, that 
is, the detector output plotted against the 
input, for a perfect rectifier operating with 
a single input voltage. When two different 
inputs are simultaneously applied, the 
characteristic is modified, and takes the 
form shown by curves B and C. If one 
signal be much stronger than the other, 
the characteristic for the strong signal is 
very little affected by the presence of the 
weaker, and is similar to curve B. The 
response of the detector to a weak signal 
in the presence of a stronger, however, is 
shown by curve C and it is evident that 

the characteristic 
has been very 
greatly modified. 
The slope of the 
curve is greatly re- 
duced, indicating 
poor efficiency, and 
it is far from the 
ideal straight line. 
The effect is the 
well -known appar- 
ent demodulation 
of a weak signal by 
a strong. 

Now the first de- 
tector of a super- 
heterodyne never 
operates on a single 
input, the ideal 
case for the second 
detector, for there 
is always one volt- 
age due to the 
signal and another 
from the local oscil- 

lator. Under normal conditions the voltage 
from the oscillator is stronger than that 
caused by the incoming signal. If we 
use a linear first detector, therefore, the 

r " A Little Known Fact about Interference," 
The Wireless World, May 27th, 1911. 

The first detector (B) is here shown mounted 
between the H.F. valve (A) and the 

oscillator (C). 

effective rectification characteristic to the 
signal will be similar to curve C of Fig. 
I ; it will be very far from linear. The 
process of frequency changing, therefore, 
will not only be inefficient; but it will in- 
troduce distortion and may also be re- 
sponsible for whistle interference. 

Suppose, however, that instead of using 
a linear detector we employ one of the 
square -law type. For a single input the 
characteristic will then be a curve such 
as A of Fig. 2, and at first sight it appears 
to be quite unsuitable. In the presence 
of the local oscillator, however, it takes a 
different form. Just as the characteristic 
of a linear detector becomes non -linear in 
the presence of the oscillator, so the re- 
sponse of a square -law detector becomes 
linear to the weaker of two simultaneously 
applied voltages, as shown by curve B. 

Detector Overload 

In practice, valve curves do not follow 
a square law over the whole of their range, 
and, as the input voltage increases, they 
approach more closely to a straight line. 
This is shown by curve A of Fig. 2, which 
follows a square law only for small input 
voltages. As a result, the effective 
rectification characteristic of a practical 
first detector is only linear as long as the 
input does not exceed a certain value. 
For large inputs, when the valve curve 
is approaching linearity, the effective 
characteristic begins to droop and becomes 
non- linear. This is brought out by the 
bend in curve B of Fig. 2. 

In designing a superheterodyne, there- 
fore, we must always keep the first detec- 
tor input below the value at which non - 
linearity commences. Quite a large lati- 
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How the Superhet Works - 
tude is permissible, and in a receiver of 
the type which we are discussing the 
second detector will normally overload 
long before the first detector approaches 
non -linearity., 

The conditions which we have dis- 
cussed, however, are only those of the 
reception of a single station with the sen- 
sitivity of the set adjusted appropriately 
to its strength by the volume control. 
Practical conditions will often be much 
more severe, and the first detector input 
will certainly not be confined to voltages 
from two sources only -the desired station 
and the local oscillator. Suppose that we 
are trying to receive a weak signal spaced 
by only 20 kc / s from a powerful local, 
and for the reception of this weak signal 
the set must be working at its maximum 
sensitivity. With an efficient aerial the 
local station may set lip as much as 7 
volts peak across the aerial tuning con- 
denser (see CI, Fig. z, in the first article 
of this series) Ivhen this circuit is tuned 
to . resonance. liven if the aerial tuned 
circuit be efficient, there is unlikely to be 
less than i volt peak. applied to the grid 
of the H.F. valve when this circuit is mis- 
tuned from the local by only 20 kc / s. 

Volts from the Local Station 

If the intervalve tuned circuit is of simi- 
lar efficiency, and the stage gain at reson- 
ance be roo times, the amplification of the 
local station will be 15 times, so that there 
will be 15 .volts peak due to the local 
applied to the first detector grid in addi- 
tion to the minute potential from the 
wanted station arid the oscillator voltage. 
During deep modulation the peak voltage 
from the local station may rise to nearly 
double this value. The oscillator voltage 
should always be stronger than any other 
potential a plied to the first detector, so 

BANG- PASS INPUT COILS 

H.F INTER VALVE COIL 

OSCILLATOR 
COIL 
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overload distortion are to be avoided. 
This condition, of course, is absurd, for 

it would necessitate the use of a large out- 
put valve for the first detector. This is 
impracticable, but it would theoretically 
be necessary under the conditions laid 
down. These conditions, however, are 
unnecessarily severe, for if the wanted 
signal were so weak that the full amplifica- 
tion of the set were necessary with a good 
aerial it would be weaker than the gener- 
ally prevailing level of background noise 
due to atmospherics, and so be of little 
use. In general, the wanted signal will 
be much stronger, so that 
the full amplification is not 
needed with a good aerial. 

Suppose that the station 
has a strength such that an 
amplification of only 25 
times is needed from the 
H.F. valve, or only one - 
quarter of the maximum 
value. The maximum 
peak input to the first 
detector on deep modula- 
tion from the local station 
will then be no more than 
71 volts, and the bias 
can be some 15 volts 
only. This is quite a pos- 
sible case, but not one 
which is often encountered 
in these days of powerful 
transmitters, for a bias of 
some 6 to ro volts is 
usually sufficient. These 
examples, however, show the need for 
care in selecting the operating conditions 
of the first detector, and it is evident that 
this valve should bef.operated with as small 
a signal input as possible. We have the 
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the amount of L.F. amplification used, 
the volume level desired, and the degree 
to which high -audible frequencies are re- 
tained. In general, more than a single 
I.F. valve leads to excessive background, 
but if the L.F. amplification and the 
maximum volume be moderate, two I.F. 
stages may be permissible. This applies, 
of course, to stages used to provide their 
maximum amplification, ,for two low - 
efficiency I.F. stages may lead to no more 
hiss than a single high -efficiency stage. 

Since the I.F. amplification is limited, 
the sensitivity also is limited; unless H.F. 

amplification be employed. 
It will be seen, therefore, 
that the H.F. stage of a 
modern superheterodyne is 
used largely to obtain free- 
dom from background hiss 
while keeping the sensi- 
tivity at a high level. If 
it were not for backgroùnd 
hiss it would be simpler to 
provide the requisite .ám- 
plification at the intermedi- 
ate frequency. 

The. use of an H.F. stage 
is by no means universal, 
however, and very many 
sets without it are to be 
found. In general, a 
superheterodyne without 
an H.F. stage is less sensi- 
tive than one employing 
signal- frequency amplifica- 
tion, and in the reception 

of any given station it will tend to give 
more background hiss. This does not 
necessarily mean that the hiss will be 
audible, however, for that depends on the 
signal strength and 'upon the aerial em- 
ployed. With a good aerial it is quite pos- 
sible to obtain hiss -free reception of the 
stronger distant stations without using an 
H.F. stage, but a set which does include 
such a stage will permit better reception of 
weaker stations, or as good reception of 
the same stations with a poorer aerial. 
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Fig. 2. -The square -law de- 
tector has a curve such as (A) 
for a single applied voltage, 
but to the weaker of two 
simultaneously applied volt- 
ages it takes the form of (B). 
Under the correct condition, 
the first detector is thus 

linear. 

question of background hiss to consider, 
however. 

It is well known that a hissing sound 
is evident when an ordinary reacting de- 

tector is oscillating, and the 
same effect sometimes occurs 

1 "DETECTOR VALVE 

H.F.VALVE 

I.F. TRANS ORMERS 

/ \ \ 
Typical arrangement of components associated -with the 
signal frequency and oscillator voltages, which together 

must be applied to the first detector. 

that for this condition the first detector 
should be biased to not less than 6o volts 
negative, if grid current and con- 
sequent damping of the tuned circuit and 

ill a superheterodyne. The 
output of an oscillator is not 
a pure H.F. current, for it 
carries a- slight modulation 
due to imperfections in the 
circuit and valve. The 
amount of such modulation is 
very small, and very high 
amplification is necessary be- 
fore it becomes audible. 
Nevertheless, it places a 
definite limit to the amount 
of useful amplification which 
can be used following the 
first detector of a superhetero- 
dyne. A slight hiss during 
pauses in the wanted modula- 
tion may be unobjectionable, 
but when it is evident at a 
strength comparable with 
that of the programme it is 
intolerable. 

The amount of I.F. am- 
plification which can be use- 

fully employed is at present open to 
doubt. It depends largely upon the purity 
of the oscillator output as regards the 
unwanted hiss modulation, but also upon 

Reducing Input 

We must now leave the first detector for 
the time being, but before doing so it is 
as well to emphasise that this valve must 
always be operated in a linear condition, 
As a result, either the valve must be of 
a type which will accept a large bias and 
still have a square -law characteristic, so 
that grid current does not flow when re- 
ceiving a station nearby the local, or some 
means must be provided for reducing the 
input from the local station below the 
value which has so far been assumed to be 
a minimum in this article. 

Previous articles of this series have 
dealt with the following stages of 

the superheterodyne receiver :-(1) 
The signal frequency stage ; (2) the 
H.F. stage and the oscillator; (3) 
the frequency changer and the I.F. 
amplifier; (4) the second detector. 
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The New Wavelengths 
Lucerne Plan Accepted 

TWENTY -SEVEN countries signed the " Plan de Lucerne " on 
Monday last, while seven delayed their decision, these being 

Holland, Sweden, Finland, Poland, Luxembourg, Lithuania, and 
Greece, 'all of which have an opportunity to sign before January. 
z5th, 1934, when, at one minute past midnight (G.M.T.), the 
" Plan " comes into force. By special arrangement, we are able 
to print this " Plan Définitif " in full, incorporating last- minute 
alterations, telephoned before the delegates' signatures were dry. 

The Plan is based on theory rather than on practice. In 
most cases the 9 kc is separation continues ; where the " Plan " 
differs from its predecessors is in the widespread sharing pf wave- 
lengths, the choice being based on questions of power, distance, and 
area of country covered. 

The power of stations working on waves greater than I,000 
metres will be limited to 150 kW., with the exception of Moscow 
No. 1. For stations working between 549.4 and 272.7 metres the 
power will be limited to loo kW., with the exception of Budapest, 
Leipzig, Prague I, Rennes PTT, Toulouse PTT, and Vienna, each 
of which is allowed 120 kW. Between 272.7 and 240 metres the 
power of 6o kW. must not be exceeded, while between 240 and 
zoo metres the maximum permissible is 3o kW. Stations working 
on international common waves (non- synchronised) are limited to 
0.2 kW. ; those on international common waves (synchronised) 
are permitted 2 kW. ; those on national common waves (synchro- 
nised) may use 5 kW. 
Metres Stations 
1875 Brasov, Roumania 
1756.4 Radio -l'anis, Syria 
1714.3 Moscow I, URSS 
1639.3 Madrid I, Ankara, Kaunas, Reyk. 

javik 
1570.7 Zee.en 
1500 Daventry 
1442.3 Minsk. URSS 
1388.9 Mot ala 
1345.3 Hnizen. Kharkov 
1304.3 Warsaw 
1260.5 Kalundborg, Portugal Nord (1) 
1224.5 Leningrad 
1185.8 Oslo° 
1145 Lahti* 
1107 Moscow II 
845. Rostov s/ Don URSS, Fininark, 

Finland 
824.2 Smolensk 
65.3 Slovaquie, Östersund 

748.1 Moscow 11I, Geneva`. 
725.5 Voronej, Boden 
696 Oulu° 
578 Hamar, Innsbruck 
569.2 Ljubljana, Tampere, N.C.W. Fin- 

land 
555.7 Wilno, Bolzano 
549.4 Budapest 
539.6 Beromtinster 
531 Athlone. Palermo, N.C.W. Sicily 
522.6 ni0hlackcr 
514.6 Madona (Latvia), Tunis 
506.7 Vienna 
499.2 Sundsvall, Athens, Radio- 3Iuroc 
451.8 Florence, Mourmansk 
483.9 Brussels I, Cairo 
470.9 Trondheni, Lisbon, Skoplje (S. 

Serbia 
470.2 Prague I 

463 Lyons PTT, Petrozavodsk 

Metres Stations 
455.9 Langcubcrg 
4a9.1 North Regional, Jerusalem 
443.1 Fattens 
4:37.3 Beograd 
431.7 Paris Ptt 
426.1 Stockholm 
420.8 Rome 
415.5 Kiev 
410.4 Tallinn, Seville 
405.4 \I uuieb 
41111.5 Marseilles PTT, Viipuri (Finland) 
355.5 Kattowice 
391.1 al id land Regional (later Scottish 

Regional) 
380.6 Toulouse PTT, Stalin() 
382.2 Leipzig 
377.4 Lwov, Cortina (Santiago, Spain) 
373.1 Scottish Regional (later West 

Reg.) Sulonica 
3úS.6 Milan 
364.5 Roumania 
360.6 Museuw IV 
350,7 Berlin 
352.5 Bergen, N.C.W. Norway, Sofia, 

Valencia 
349.2 Strasbourg, Simferopol 
345.*', Poznan, Marakesch 
342.1 Loudon Regional 
338.6 Graz 
335.2 Helsinki, France (Pyréné Sud) 
331.9 liatnbnrg, Maroc Espagnol (Dir. 

Aer.) 
328.6 Limoges PTT, Dnepropetrovsk 
325.4 Brno 
321.9 Brussels 
át8,8 Algeria, Göteborg 
:315.8 Breslau 
312.8 France (l'aria), Gomel 
36:.9 Vinnitsa, Grenoble 
307.1 West Regional (later North Ire. 

5 -METRE 'PLANE TESTS. A Puss -Moth machine of the type to be 
used for G6SM's experiment on Sunday. The aerial will be slung in 

the manner shown. 

Metres Stations 
land Reg.) Haifa 

304.3 Genoa. Torun or Cracow 
301.5 Hilversum 
208,8 Brittislava 
256.2 North National (later Midland 

Reg.) Tchernigov 
293.5 Madrid II 
291 Heilsberg, Portugal do Stud 
288,6 Rennes FTc, Syrie, Leningrad II 
285.7 Scottish National, Bournemouth 

(later North -East Reg.) and 
Krasnodar 

283.3 Bari - 
280.5 Tiraspol 
278.6 Bordeaux PTT 
2711.2 Zagreb, Falun. 
271 Venice, Barcelona 
271.7 Naples, Iiul(liga 
20.5 Kosice, Oral* 
207.4 Belfast (lutter North Scotch 

Regional), Alexandria 
265.3 Hiirby (Dir. Ayr. if over 60 kW.) 
263.2 Turin 
261.1 London National, West National 

(later Scut. Nat.), Turkey: 
259.1 Morassk:I- Ostrava . 

257.1 Monte ('eneri 
255.1 Copenhagen vil Matta' 
253.2 Nice-Corse. P'I'l', Kharkov II 
251 Frankfurt a, Germ. N.C.W. 
240,22 Prague II, N.C.W. t'e 'u lin- 

S lu iv akin 
2247.3 Lille PTT 
243.5 'Trieste 
_43.- (Ileiuvitz. Germ. N.C.W. 
241.111 Yugoslavia 
245.2 Luxembourg 
238.5 San Sebastian, Riga, Roma II 
236.8 Berman National Common Wave 
235.1 Nnrw. N.C.W. and Varna (Bul- 

garia) 
233.5 Belgium, South Greece 
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Metres Stations 
231.8 Linz, Salzburg 
230.2 Danzig, Sombor (Yugoslavia). 
228.7 Swedish N.C.W. 
227.1 Budapest II 
225.6 North German N.C.W. 
224 Pinsk (Poland), N.C.W. Poland, 

Montpellier PTT 
222.6 I.N, Common Wave, 10 cycles 

exact ; 13 stations, Aberdeen, 
Königsberg, Dublin, etc. 

221.1 Norwegian N.C.W., Italian N.C.W. 
219.6 Krakov or Torun 
218.2 Swiss N.C.W. 
216.8 Warsaw II, Albania 
215.4 France (('entre), and French 

N.C.W. 
214 Swedish N.C.W., anti Bulgaria 
212.6 Roumanian N.C.W. and N.C.W. 

of Portugal 
211.3 Finnish and Yougoslav N.C.W. 
209.3 International C'.W., 10 cycles 

exact; 9 stations. Newcastle, 
('ork, Klagenfurt, etc. 

208.0 Hungarian N.l'.\V,, 4 stations 
207.3 Spanish N.C.W. and Siauliai, 

Lithuania 
206 French N.C.W. 
204.8 Gcrnt.ut N.C.W. 
203.5 British N.C.W. wave a n d 

Plymouth 
202.3 URSS N.C.W. 
22201.1 International ('.W., 50 cycles 

exact 
200 International ('.W., 50 cycles 

exact 

N.C.W. = National Common Wave, 
Nationale Gle'chweile. 

-"Directional Aerial. 
*Power Reduction one hour after Sun- 

down ur Directional'Aerial. 
* *If it dues not iuterrere with public 

services. 

Dissecting the New Plan 
Shared Wavelengths for Many Stations 

By Our Lucerne Representative 

T HE wavelength plan coming 
into operation on January 

15th, 1934, will have an effective 
life of two years, for on January 
15th, 1936, a new Conference is 
to be called using the new 
Lucerne Plan as a theoretical 
basis for a more practical 
scheme. 

The Plan covers the " Euro- 
pean zone," which comprises the 
whole of Europe as we know it 
from our geography lessons, plus 
Russia to the 4oth meridian east 
of Greenwich, plus the following 
countries situated on the shores 
of the Mediterranean belonging 
geographically to Asia, but 
whose radio services are sus- 
ceptible to interference of Euro- 
pean stations. These countries 
are : -Turkey, Tunis, Syria, 
Egypt, Spanish Morocco, 
Morocco, Palestine, and the 
Italian colonies, Tripoli and 
Cyrenaiq,ie. 

And what does the " Plan de 
Lucerne -" mean to the ordinary 
man? Primarily, he may look 
upon it as a plan for the local 
listener. It is primarily de- 
signed to '~r.able him to pick up 
his national transmitters ; if, hav- 
ing achieved that, he spares time 
to listen to foreigners, he may 
find certain clashes which did not 
trouble him before. 

The Plan provides for eleven 
long -wave channels, divided 
among no fewer than seventeen 
stations, four of which have to 
work on one wavelength and six 
of which share a wavelength with 
another transmitter. There are 
also four channels which are 
shared with certain non -public 
services. Where broadcasting 
shares a wavelength with ship- 

ping the latter is the prime 
owner, and can have any inter- 
fering broadcasting station re- 
moved. There are six such 
channels used by ten stations, all 
of which ire Russian. 

In the medium band there are 
173 stations using 105 channels, 
plus twenty -two stations on four 
international common waves. 
Above 30o metres there are fifty - 
three channels used by eighty- 
six c.;tintries ; below 3(x0 metres 
there are eighty -seven countries 
(i.e., stations) on fifty -three 
channels. If one adds up the 
actual exclusive waves one finds 
seven long waves exclufvely de- 
voted to broadcasting, two used 
for shipping and four for non- 
public services. There are 
thirty -seven medium exclusive 
waves, in addition to which are 
the fifteen exclusive waves listed 
as national common waves. 

The following countries have 
exclusive waves : -Russia, four 
long waves, four medium waves ; 

France, four medium waves ; 

Germany, one long wave, eleven 
medium waves ; Italy, four 
medium waves ; Great Britain, 
one long wave, two medium 
waves, and one exclusive 
national common wave. 

At the request of one or more 
Governments a new European 
Wavelength Conference may be . 

called if at least a third of the 
signatories to the " Plan de 
Lucerne " are agreeable. 

Arty proposed changes in 
wavelength or power have to be 
notified to all administrations 
concerned. If no protest is 
lodged within six weeks from the 
date of reception of the notifica- 
tion the change may be made. 
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The Five- Metre 'lane Tests 

B the time these lines are 
read the stage should be set 

for the first British tests in 
ultra -short -wave transmission 
from a 'plane. It is hoped that 
many readers will be able to get 
" on the air " with 5-metres re- 
ceivers by io a.m. on Sunday 
next, when Mr. S. G. Morgan 
(G6SM) will begin his flight from 
Croydon and proceed to Liver- 
pool, transmitting speech 
throughout the journey. 

The 'plane will cruise at about 
75 miles per hour so that the 
approximate localities and times 
on the outward journey will be 
as follows :- 

London .. .. 10.0 a.m. 
Aylesbury .. 10.30 a.m. 
Daventry.. .. 11.0 a.m. 
Birmingham .. 11.20 a.m. 
Stafford .. .. 11.40 a.m. 
Stoke . .. 11.50 a.m. 
Liverpool .. 12.15 p.m. 
A special transmission giving 

final details will be given by 
5BY (Croydon) at 7.45 a.m. on 
4o metres and at 8.o a.m. on 8o 
metres. 

Although listeners within clear 
visual range of the machine may 
have the best opportunity to 
pick. up the signals, powerful re- 
ception should be possible more 
than a hundred miles away, and 
no one in the British Isles can 
confidently declare that `e is 
outside the orbit ; in fact, several 
Continental amateurs will also 
be participating. 

6SM, who will be operating 
the 'plane set, will transmit on 
exactly 5 metres (6o megacycles). 
Attempts will be made to main- 
tain constant touch with two 
stations on the ground, G5BY 
and G6VH, throughout the 
flight, but as many other 
amateur stations as possible will 
be worked en route. Radio- 
telephony will be mainly used, 
but at intervals the call sign 

AT THE RECEIVING 
END. A good vantage 
point for reception over 
optical ranges. The set 

in use is The Wireless World 
Ultra Short -wave Two de- 
scribed in our last issue. 

G6SM and the 'plane's registra- 
tion letters, G -ACCY, will be 
radiated in Morse. 

On the return journey which, 
weather permitting, will include 
the Hull area, the approximate 
localities and times should be as 
follows :- 

Liverpool .. 3.0 p.m. 
Manchester .. 3.30 p.m. 
Leeds .. .. 3.50 p.m. 
Hull .. .. 4.30 p.m. 
Lincoln .. 4.55 p.m. 
Stamford .. 5.30 p.m. 
Bedford .. .. 6.0 p.m. 
London .. .. 6.30 p.m. 

G6SM's 

National 
Effort on 

Sunday Next 

The flight will furnish listeners 
all over the Kingdom with an un- 
prec'edented opportunity for 
rendering valuable assistance in 
investigating the possibilities of 
the ultra -high frequencies, parti- 
cularly as regards their be- 
haviour over long distances. 

Reports, which will be warmly 
welcomed from any district; 
should be in log form, mention- 
ing time and nature of reception, 
signal strength, quality, presence 
or absence of fading, etc., etc. 

All communications should be 
addressed either to Mr. S. G. 
Morgan (G6SM), 3, High Street, 
Croydon, Surrey, or to The 
Editor, The Wireless World, 
Dorset House, Stamford Street, 
London, S.E.I. 

As soon as possible after the 
collation of reports The Wireless 
World will publish a description 
of the test and the results 
achieved. 

News of the `'sek 
Current Events in Brief Review 

Roumanian Radio Ban 
DOUMANIA, it seems, is the only 
AA, country in Europe where the 
importation of wireless receivers is 
completely forbidden. The rule is 
not relaxed in the case of travellers 
passing through the country. 

Short Waves from 
Portugal 

WE learn that the Portuguese 
V Government is contemplating 
the erection of a to k \V. short-wive 
station to cover the Portugue_e col- 
onies in Africa, India and Timor. 

A " Record " Record 
THE King has consented. ,o 

accept a copy of the special 
H.M.V. record of His Majesty's 
speech at the opening of the World 
Economic Conference. The disc - 
a double -sided loin. -is now avail- 
able to the public and has a special 
royal label of-blue, gold and scar- 
let bearing the royal arms. 

The Royal speech was recorded 
at the H.M.V. studios at St. 
John's Wood by private wire from 
the Conference Hall. The first 
copies were pressed in the record - 

time of three hours in order that 
the speech could be broadcast by 
the B.B.C. during the same even- 
ing. 

Concert for DX -ers 
WE learn that a concert, dedi- 

cated to the Anglo -American 
Radio and Television Society and 
the International DX -ers Alliance, 
Will be broadcast by Radio Nor- 
mandy between r and 1.3o a in., 
on July 2nd next. 

Reports of reception should be 
addressed to it, Hawthorn Drive, 
\Villowbank, Uxbridge, England. 

The Pentagrid Converter 
view of the considerable atten- 

tion tion aroused by the description 
of the Pentagrid Converter in our 
issue of May 12th last, readers may 
be interested to know that addi- 
tional information regarding this 
American frequency changer will 
appear in the July issue of our 
sister journal, The Wireless Engin- 
eer. _ 

Palm Goes to Italy 

ITALIAN 
'short -wave stations are 

the most popular in New Ze.:- 
land, according to Mr. S. Robson, 
President of the New Zealand DX 
Club. Practically without exeép- 
tion,- he reports, the Italians reach 
a high standard of quality and 
reliability. A Wellington corre- 
spondent declares that " Daventry 
is practically a wash -out." 

451 

Portugal's Broadcast 
Debut 

THE new 20 KW. broadcasting 
station at Lisbon is to open 

On October 5th, transmitting on 
about 291 metres. If necessary, 
the power can be raised to too kW. 

Radio Smuggling 
AFTER radio pirates - radio 

smugglers. A woman in Co. 
Donegal found listening with a set 
which had been brought into the 
Irish Free State without payment 
of Customs duty has been fined 
¡too. 

Programme Canning 
on Film 

INSTEAD 
of using the " Blatt - 

nerphone," the Australian 
Broadcasting Commission is now 
" canning " complete programmes 
by sound tracks on film. It is 
claimed (says a Sydney correspond- 
ent) that a complete opera or 
national event can now be record- 
ed and preserved by this method. 

Car Radio 
THE design of automobile wire- 

less sets cannot yet be said to 
have reached finality. It is inter- 
esting to note in this connection 
that Captain Duncan Sinclair, the 
well -known Communications Con- 
sultant and part organiser of the 
A.A. Broadcasting Service, now 
advises manufacturers and others 
on the various problems in car 
radio. His office is Windsor House, 
Victoria Street, London, S.W.I. 

Radio's First 
Representative at B.I.F. 

MR. A. E. WATKINS, of 
Messrs. Watmel Wireless 

Co., Ltd., has been elected first 
representative of the radio section 
on the Exhibitors' Advisory Com- 
mittee of the British Industries 
Fair. His election is the result of 
the increase in the number of radio 
exhibitors from nineteen to forty - 
four, as a minimum of twenty -five 
exhibitors entitles the section to 
one representative. 

Germany's Standard 
Receiver 

A S stated in our issue of May 
2nd, the Hitler Government re- 

cently ordered the German radio 
trade to produce cheap .standard 
receivers which would put the pro- 
grammes of the Ministry of Propa- 
ganda within the reach of the 
masses. We now leant that a 
standard design has been trium- 
pintly vindicated by . Professor 
Leithäuser of the Heinrich Hertz 
Institute in a grand listening tour 
through Germany. . The receiver 
is "a two -valve all -mains model 
(pentode output) with,loùd speak- 
er, and the retail price complete 
(including valves) will be exactly 
75 marks or ¡3 16s. at par. An 
official communiqué states that it 
has been necessary for all concerned 
to make large .sacrifier-s to achieve 
this extremely low -price. 

A battery set is to be construct- 
ed on current -sieving lines to a 

. design of Herr Neste l; o' the 
Laboratories.- . 

This standard recei6er -is to be 
on sale in time for the autumn 
radio show. Twenty -eight German 
firms, forming a new association, 
will all manufacture it. 
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Pleasant Sunday Evenings 
THE majority of long- distance listeners 

are averse to the idea of B.B.C. pro- 
grammes on Sunday evenings between 6.3o 
and 8 o'clock. Even with the most selec- 
tive of receivers there is no gainsaying the 
fact that the local stations do " spread " 
themselves to a greater or lesser extent, and 
it has hitherto been during this sacrosanct 
period that the connoiseur has been able to 
seize upon those elusive and distant 
foreigners which are usually eclipsed when 
the B.B.C. is transmitting. 

I am, sorry to Mite a greater willingness 
at Broadcasting House to consider the ques- 
tion of earlier Sunday evening programmes. 

Economy Steps In 
A scheme is actually being discussed for 

continuous Sunday broadcasting from 12.3o 
p.m. to 10.3o p.m. If it should go through, 
however, its supporters will have scored a 
very doubtful victory, for it is quite prob- 
able that the extra two hours of broadcast- 
ing will be regarded as a suitable excuse for 
bringing down the economy axe. 

No Alternative 
" If," say the powers that be, " the 

public wants continuous broadcasting on the 
Sabbath, they must pay for it. We will cuf 
down the number of alternative programmes 
on that day." 

In fact, the first three or four hours of 
Sunday transmissions would consist of one 
programme only, the alternatives not begin- 
ning until later in the afternoon. 

No Slow Foxtrots 
The composition of these early Sunday 

evening programmes will not offer any great 
problem to the B.B.C. I am told that there 
will be no departure from the ordinary type 
of Sunday programmes, so woe betide the 
prophet who suggests that Henry Hall 
would bring his boys along to play slow fox- 
trots. 

Big Ben 
TT seems that there has been scare over 

the Big Ben broadcasts. Observant 
passers -by cannot have failed to notice that 
the Houses of Parliament are at present 
submerged under scaffolding already 
several anxious enquirers have asked the 
B.B.C. whether the clock itself is likely to 
be silenced. 

Business as Usual 
Apparently such fears are baseless, and 

Big Ben will continue to be the most regu- 
lar and the most popular item in broadcast 
transmission. 

I say " most popular " advisedly, for 
letter after letter coming from the 
Dominions and Colonies stresses the keen 
delight with which Big Ben is picked up in 
the far corners of the Empire. 

Canadian Broadcasting Secrets 
SOME big surprises may be expected when 

Mr. Gladstone Murray discloses the con- 
tents of the voluminous report he is now 
preparing on his recent mission to Canada. 

The B.B.C. Publicity Chief, it will be 
remembered, went over to Canada to help 
in organising broadcasting in the Dominion 
on B.B.C. lines, but I believe that before 
this task could be proceeded with an im- 
mense amount of spade work was necessary 
in order that our cousins in Canada could 
be made to orientate their views and lose 
sight of American principles in broad- 
casting. 
Waves Over the Frontier 

American influence in the Canadian ether 
is very strong, which is not surprising con- 
sidering that no tariff wall can impede 
the passage of ether waves from those great 
American networks babbling their spon- 
sored programmes all day long. Mr. 
Murray's report will make interesting read - 
ing-if it is ever published! 

t01 t0, A tA 
A Midget Organ 
IF you can tune in Scottish Regional it will 

be worth listening to the Children's Hour 
on July 3rd, when a recital will be given on 
a pipe organ 12in. high, gin. broad and 41in. 
deep. This is the newly installed organ of 
Titania's Palace, which is being exhibited 
in Glasgow. This famous palace has been 
ón view in many cities and towns on behalf 
of well -known charities. The organ is said 
to be a faithful reproduction of a modern 
pipe organ, complete in every detail. 

ANOTHER NEW VALVE. This striking 
object is the high tension mercury arc 
rectifier at the new zoo -kw. broadcasting 

station at Bisamberg, near Vienna. 

By Our Special 
Correspondent 

New Blood in Vaudeville 
ONE morning in July next certain broad- 

cast artistes may wake to find.: them- 
selves famous. A really excellent plan is 
going forward for a vaudeville hour given 
by entirely untried performers ; each artiste 
will be making his or her first appearance 
in a broadcast studio. - 

The programme is bound to prove inter- 
esting, for nearly everybody, I suppose, can 
attract attention on a first hearing. The 
programme will offer a real opportunity to 
some of the younger generation to break the 
barrier which, unhappily, does seem to 
hedge the broadcast microphone. 

Audition Rules Relaxed ? 
Naturally each performer will have given 

a reasonably satisfactory audition, but I 
believe that to some degree the usual rules 
will be relaxed, on the principle that not 
even an audition judge, referee or umpire is 
infallible. 

tc", 

Jack Payne To- morrow 
O self- respecting dance band " fan 

will absent himself from the loud 
speaker to- morrow evening (Saturday) when 
Jack Payne and his Band return to the 
B.B.C. microphone for an hour's broadcast. 

Lovers of ballet music will also be catered 
for, as later in the evening music will be 
given from the repertoire of the Camargo 
Ballet Society with the B.B.C, Theatre 
Orchestra, conducted by Constant Lambert. 
Two works by the conductor will be in- 
cluded, " Elegia Blues " and two scenes 
from the " Adam and Eve " ballet. 

Why Not An Ultra Short -wave 
Broadcast ? 

T1 11. ultra short waves seem to have 
leaped into greater prominence than 

ever in the last week or two, and it looks 
as if, this time at any rate, British ama- 
teurs are teaching their Yankee cousins á 
few tricks. The transmission on these 
waves from an aeroplane on Sunday next 
is quite an innovation. 

It would be a good thing if the B.B.C. 
could give us a broadcast of a conversation 
picked up from a 'plane transmitting on the 
" ultra shorts." 

No Technical Obstacle 
Very little is being done with the ultra 

short-wave plant on the roof of Broadcast- 
ing House, yet more and more it is coming 
to be realised that the very high *frequen- 
cies have practical possibilities, particu- 
larly as a means of guaranteeing good 
quality of reproduction. 

There should be no technical obstacle to 
picking up ultra short waves from the air 
in the same manner that the B.B.C. en- 
gineers receive the short-wave signals from 
the launch " Magician " on the Thames 
during the Boat Race. 
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WITH electricity undertakings in all 
parts of the country changing over 
from D.C. to alternating current, the 
lot of the prospective purchaser of a 

mains receiver is one of difficulty and un- 
certainty. In many cases it is known that a 
change -over will take place eventually, but 
the actual date is either some considerable 
time ahead or cannot be ascertained with 
certainty. 

In the Sunbeam U35 receiver we have a 
receiver which will function equally well on 
either type of supply. No change in the 
circuit is necessary other than the usual 
adjustment to the mains voltage, and if 
adjacent A.C. and D.C. power points were 
available at approximately the same supply 
voltage the set could be plugged into either 
with impunity. This was actually done in 
the course of our tests, and on both types of 
supply the performance was identical as far . 
as it was possible to judge by ear. The set 
can, therefore, he purchased for use on D.C. 
mains with the certain knowledge that there 
will be no sacrifice of performance if the 
supply is subsequently changed to A.C. and 
that there will be no additional outlay. 

The indirectly heated Tungsram valves 
are run in series with the mains through a 
tapped resistance which is adjusted to the 
mains voltage by a plug link incorporating a 
fuse. Actually, the heaters are rated at 

Sunbeam U35 
A Mains Receiver for A.C. or D.C. Supply 

o.18 amp. at 20 volts, so that the total con- 
sumption of the set, including H.T., is 
about 5o watts at 240 volts. The H.T. cur- 
rent is rectified direct from the A.C. mains 
through a Westinghouse half -wave metal 
rectifier. On D.C. mains the rectifier offers 
a low resistance in the .direction of the flow 
of the current, and does not drop mere than 
a few volts. A single stage filter is used to 
smooth the H.T. current, and is quite effec- 
tive, the mains hum being less than that of 
many receivers using full -wave rectifiers. 
The design could be improved by the addi- 
tion of by -pass condensers to reduce inter- 
ference such as switch clicks. It is only fair 
to add, however, that the mains feeders on 
which the set was tested 
were more than usually 
troublesome from this 
point of view. 

As might be ex- 
pected, having regard 
to the attractively low 
price, the radio circuit 
is simple but efficient. 
A single tuned circuit 
precedes the screen 
grid H.F. valve, which 
is coupled to the grid 
detector by a simple 
tuned anode circuit 
with reaction. The 
pentode output valve 
feeds a permanent mag- 
net Rola loud speaker, 
the primary of whose 
output transformer is used as a choke feed 
for external loud speakers. 

A two -gang condenser is used for tuning, 
and a concentric trimming control is pro- 
vided to ensure accurate alignment at any 
part of the tuning scale. When working near 
the oscillating point the trimming and re- 
action controls are to a certain extent inter- 
dependent, but the tuning proces3 is quite 
simple if the trimmer is always properly ad- 

justed before increasing the reaction feed. 
A short piece of wire inside the cabinet 

serves as an internal aerial, and with it 
reliable reception of the B.B.C. regional 
stations is possible inside a radius of ten or 
fifteen miles. With a good outdoor aerial 
several Continental stations were received on 
medium waves in daylight, but it would be 
necessary to wait until after sunset before 
they could be regarded as cf sufficient 
strength for the proper enjoyment of the 
programmes. After dark a choice of at least 
fifteen stations should be available even 
under poor reception conditions. 

For a straight three -valve receiver without 
band -pass tuning the medium wave selec- 

tivity is very much 
better than was ex- 
pected. At a distance 
of fifteen miles from 
Brookmans Park, with 
the set at maximum 
sensitivity, t h e Na- 
tional transmitter 
spread from 240 to 285 
metres and the Re- 
gional from 32o to 395 
metres. On long waves 
Radio Paris and 
Daventry are easily 
separated, but it is 
difficult to extra c t 
Zeesen from betwee :; 
them without a slight 
background from both 
stations. 

Ample volume- estimated at about 75e 
milliwatts -is available without overload- 
ing, and the quality is clear and well 
balanced. Reproduction of speech is par- 
ticularly good. 

The cabinet is rigidly constructed of solid 
wood and is well finished. Ventilation holes 
are cut in the base, and although the edge of 
the chassis near the filament resistance tends 
to get rather hot, an extended run proved 

FEATURES 
Type.--Straight three -valve with uni- 
versal power unit for A.C. or D.C. 
mains. Moving -coil loud speaker. In, 
lernal or external aerial. Provision for 
gramophone pick -up. Circuit.- 
Screen ,grid H.F. with tuned anode 
coupling ; grid detector with reaction; 
pentode output valve. Westinghouse 
half -wave rectifier. Controls. - (1) 
Illuminated tuning dial calibrated in 
wavelengths. Two -gang condenser with 
trimmer. (2) Reaction. (3) Volume and 
on -off switch. (4)Wave-range. Price. - 
9 gns. Makers. -Sunbeam Electric 
Ltd., Sunbeam Road, North Acton, 

London, N.W.10. 

INTERNAL 
AERIAL 

CHASSIS 

Simplicity is the keynote of the Sunbeam U35 circuit. Ths filament resistance is adjustable for different mains voltages, and the 
half -wave metal rectifier offers negligible resistance when the set is used on a D.C. supply. 
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Sunbeam U35 receiver chassis. The filament resistance, which is mounted under the left -hand 
edge of the base plate, is adjusted by a two -pin plug incorporating a fuse. 

that the equilibrium temperature is not un- to be changed in the near future the Sun - 
duly high. - % beam U35 is an adequate and inexpensive 

For the mari whose mains supply is likely solution of the problem. 

LABOIIATORY TESTS 
A Review of Manufacturers' New Products 

BRYCE OUTPUT TRANSFORMERS 

A RANGE of output transformers de- 
signed for use with large power valves 

but equally applicable to any type of output 
valve used either singly or in push -pull has 
been introduced by W. Andrew Bryce and 
Co., Woodfield Works, Bury, Lancs. Each 
model provides three difference ratios, the 
AB.OP. T serving for low- resistance loud 
speakers and the model AB.OP.2 for those 
of high resistance. Both models are pro- 
vided with a centre -tapped primary winding 
and a core of generous size is used, thereby 
permitting quite large amounts of D.C. to 
be handled. 

The core is not gapped, and as a conse- 
quence the effective .inductance changes con- 

J 
m 
U 

t5 
o 

5 

D.C. in 
mA. 

Inductance 
in Henrys. 

D.C. in 
mA. 

Inductance 
in Henrys. 

0 114 60 7.5 
10 39 70 6.2 
20 25 80 5.8 
30 18 90 5.2 
40 13 100 5 
50 9.5 - - 

the 1:15 step -down terminals enabled an 
excellent overall characteristic to he 

10 
35 100 1,000 

FREQUENCY 

Bryce three -ratio output transformer model 
AB. OP. , also overall characteristic curve taken 
with 20 mA. of D.C. flowing through the 

primary. 

siderably with D.C. The accompanying 
table gives the measured inductance of the 
primary under various working conditions. 

The ohmic resistance of the primary wind- 
ing is 315 ohms. 
'Tests made with the AB.OP.i model, an 

Output valve of 3,000 ohms optimum load 
and a non -inductive 14 -ohm resistance across 

10,000 

obtained, the curve being sensibly flat up 
to 3,000 c / s and only 3 decibels down at 
6,000 c /s. The ratios provided are I to 15, 
I to 25, and I to 47, which, with an ordinary 

JUNE 23rd, 7933 

triode output valve will serve for matching 
loud speakers of 14 -16 ohms, 5 -8 ohms, and 
1.5 -2.5 ohms impedance respectively. The 
curves obtained with all three ratios were 
substantially the same. In the case of the 
AB.OP.2 model, the ratios are i to I, I to 
1.5, and I to 2.7, and the price in each case 
is 215. 

The only criticism we have to make is 
that since the component is intended to 
carry large amounts of D.C., a small air 
gap in the core would enable the primary 
inductance to be maintained at a more 
uniform level throughout. 

LEWCOS I.F. TRANSFORMERS AND 

NEW VOLUME CONTROL 
LE WCOS superheterodyne I.F. trans- 

formers consist of two separate wind- 
ings loosely coupled and spaced to give a 
band -pass characteristic. Each coil is tuned 
to a frequency of 1To kc /s by a fixed con- 
denser of a type which permits very 
accurate adjustment during the testing pro- 
cess. They are enclosed in copper screen- 
ing boxes to the base of' which is fixed á 
four -pin valve -type plug so that it can be - 

mounted in an ordinary valve holder.' The = 

copper screen is joined to the low potential 
end of the secondary winding. 

Several specimens were tested and in every 
case the results obtained were ientical. 

Response curves plotted with t wo samples - 

taken at random show that the peak separa- 
tion is approximately five kc /s and that a 

Lewcos XI0 -kc /s. I.F. trans- 
former and new -volume con- 
trol embodying a three -point 

switch. 

most satisfactory degree of accuracy in 
matching, is achieved. The curves are not 
materially altered by using valves of 
different make, a fact accounted for by the 
relatively large capacity of the tuning con- 
densers, and small than 'ges in the external - 

capacities have negligible effect on the 
tuning. 

These transformers are available with or 
without a pigtail lead for connection to the 
anode terminal, of a screen -grid valve, but 
the price is the same on'either type, namely, 
Tos. 6d. 

A recent addition to the Lewcos range of 
components is a combined volume control 
and three -point switch, the component 
having been developed for use in connection 
with Q.P.P. and Class " B " amplifiers. 
The three -point switch can be connected so 
as to interrupt the grid bias battery circuit 
in addition to the L.T. supply when in the 
" off " position. It is available in all the 
usual values up to 50,000 ohms at the price 
of 6s. 6d but resistance values up to 
250,000 ohms are made, the prices increasing 
progressively with the higher values. All re- 
sistance elements are wire -wound and the 
component is perfectly silent in operation. 

The makers are the London Electric Wire 
Co. and Smith's, Ltd., Church Road, 
Leyton, London, E.1o. 
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EDITORIAL COMMENT 
An Extra Symbol ? 

Circuits and Wiring Plans 

JN 

a letter published in this week's 
issue, a correspondent urges the 
desirability of standardising a 
special symbol to represent iron - 

cored H.F. tuning coils. It is proposed 
that the new symbol will be used to 
differentiate between the new coils and 
the older air -cored types. 

When iron -cored H.F. coils were 
first used in a Wireless World con- 
structional receiver, the question of 
representing them by a distinctive 
symbol was considered, but was then 
rejected on the grounds that diagrams 
tend to become complex, and so all 
non -essentials shoùld be avoided. After 
all, a theoretical diagram is intended'to 
illustrate basic principles rather than 
practical details, and if all these details 
are shown, it becomes a wiring plan, 
which is anything but helpful as an 
aid to a quick and easy appreciation of 
circuit principles. 

Essential Circuit Details at 
a Glance 

In preparing theoretical diagrams it 
is right and proper that every attempt 
should be made to give as much 
essential information as possible, but 
if these diagrams are to serve their 
primary purpose, the practical side 
must not be allowed to intrude unduly. 
On the other hand, and in support of 
our correspondent's plea, it would 
often be helpful to see at a glance 
(particularly in a set where air- and 
iron -cored coils are mixed) which types 
are used in specific positions. 

Apart from the question of coil 
symbols, other minor problems beset 
the pictorial representation of circuits. 
Should the H.T. positive line run above 
the diagram, or, American fashion, 
below it ? Is it more helpful to show 

the function (i.e., detector, I.F. ampli- 
fier, etc.) of a valve, or manufacturers' 
type designations ? Views of readers on 
these matters would help towards 
standardisation, which is obviously 
desirable. 

The I.E.E. Anti - 
Interference Committee 

Good News for Harassed 
Listeners 

S stated elsewhere in this issue, 
the Institution of Electrical 
Engineers has now set up a 
committee " for the purpose 

of considering and making. iecom- 
mendations on the question of inter- 
ference with broadcast reception arising 
from the operation of other electrical 
plant." It was the Original sugges- 
tion óf Tu e Wireless World-that the 
I.E.E. was the appropriate body to 
bring together the various interested 
parties, and it is naturally grati- 
fying to know that work has already 
begun. . 

Whatever may arise from the com- 
mittee's deliberations, its constitution 
is certainly not such as to warrant the 
criticism that wireless interests are 
likely to be unduly favoured. Exclud- 
ing nominees of official and semi -official 
organisations, only two of the twenty- 
six members can be considered as 
directly representing the interests 
(which are in this matter identical) of 
the listening public and the wireless 
industry. 

A suggestion for a localised anti - 
interference effort appears in this 
issue, and, being put forward at such 
an opportune moment, cannot fail to 
provide useful material for all those 
who are interesting themselves in the 
problems involved. 
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Direction Finding for Amateurs 
An Inexpensive Hobby : 

Organising Transmitter 
"Hunts" 

By ALEXANDER BLACK 

THE spice of competition enters into 
Direction Finding as into no other 

branch of wireless to-day , and those who 
are seeking an open -air hobby during 
the summer months cannot do better 
than join a club which organises " trans- 
mitter hunts " and similar events. In 
this article the author gives some prac- 

tical advice on D.F. sets. 

COMPARATIVELY few wireless 
enthusiasts realise that Direction 
Finding is a pleasant and cheap 
hobby. Almost any set is capable 

of conversion for this class of work, and, 
alternatively, most amateurs have a col - 
lection of spare parts which can be used 
to build a suitable receiver. 

The waveband used is from 150 metres 
to 170 metres. A description follows of 
two sets which are very simple to construct 
and have proved very satisfactory to work. 
The first is a two -valve set consisting of a 
leaky grid detector with reaction, trans- 
former- coupled to either a triode or pen- 
tode output valve. 

In this case the frame aerial should con- 
sist of approximately six turns with tin. 
spacing between turns, on a frame with 
eft. sides. It should be wound in the form 
of a solenoid, as this is preferable to a 
slab, or pancake, form of aerial. As will 
be seen by reference to the accompanying 
diagram, the centre tap of the frame is 
returned to L.T. negative. It is essential 
that the exact electrical centre of the frame 
should be taken ; this is one reason why a 

PRIZE -WINNERS. A "meet " of the Golders Green and Hendon Radio Society last year. 
The small and compact receivers are those of prize -winning groups in a D.F. competition. 

solenoid form is preferable to other types 
of aerial, as it is easier to get its centre tap 
accurately. With a centre -tapped frame 
it is easier to obtain definite minimum 
positions. 

This set should be made inside a metal 
box for preference, although not essential, 
as this tends to eliminate direct pick -up of 
the signals by the wiring of the set. 

It might be mentioned here that all direc- 
tion finding bearings are taken on the-mini- 
mum signal -i.e., with the plane of the 
frame aerial at right angles to the trans- 
mitting station. The small condenser A is 
adjusted when the approximate minimum 
signal is found, until at a certain setting 

H.F. 
CHOKE 0 

00003 mid 

TELEPHONES 

o 

C. 

N 

- G.B. 

+ 

L.T. 

- L.T. 

- H.T. 

Fig. I.- Circuit for a simple two -valve set suitable for D.F. work. It comprises a leaky grid 
detector with reaction, transformer -coupled to the output stage. 

it will be seen that signals disappear at a 
sharply defined position of the frame. 

The frame aerial can be conveniently 
mounted on a turntable (such as is used for 
portable sets) on top of the set itself, the 
leads being brought from the frame aerial 
through a hole in the top of the set. In 
order to get the necessary smooth reaction' 
it is sometimes essential to return the de -' 
tector grid leak to a potentiometer C, 
400 ohms, which is connected across the 
filament circuit. 

Centre- tapped Frame 

In the case of the three -valve set a 
similar frame aerial may be used ; one con- 
sisting of ten turns on 12in. sides, with ftin. 
spacing, is quite satisfactory. As a screen - 
grid valve will be used it is essential to 
have fairly good screening, and again it is 
desirable to mount the whole set inside a 
metal box, as above mentioned. The 
tuning' 'arrangement 'following the S.G. 
valve may be quite- conventional, and con- 
sist of either tuned anode or tuned grid, 
with a. reaction winding. The number of 
turns depends, of course, on the type of 
coil ; usually about two- thirds the number 
of turnsare required for the amateur band 
as for ordinary medium -wave broadcast 
reception. Alternatively, a special coil 
may be made on a 2-1-in. former, consist- 
ing of 35 turns, with 9 turns for reaction. 
Here, again, the frame aerial - must be 
centre tapped, as for the two -valve set, and, 
care should be- taken in mounting it. It 
will be seen that an existing set can be 
quite easily converted to this circuit, the 
main alterations necessary being in the 

www.americanradiohistory.com

www.americanradiohistory.com


JUNE 3oth, 1933. 

Direction Finding for Amateurs - 
aerial circuit. Note that the moving plates 
of the aerial condenser are not at earth 
potential, and must therefore be insulated. 

In every case the frame aerial should be 
mechanically strong and rigid. The usual 
way of taking bearings after the frame has 
been set in position on minimum signal is 
to sight a prismatic compass along one of 
the wires of the frame aerial and in that 
way to get its magnetic bearing, not for- 
getting to add or subtract 90 degrees in 
order to get the magnetic bearing of the 
station, and also remembering that the 
magnetic North is approximately 13 
degrees West of True North. 

The Vertical Component 
An alternative method is to mount a 

compass scale between the frame aerial and 
the set, and, after having put the set in 
position, to rotate the compass card until 
its North corresponds with True North. A 
pointer should be fitted on the frame aerial 
so that when the frame aerial is at a posi- 
tion of minimum signal strength the 
pointer will give a direct bearing on the 
'station in question. 

Those who do not mind the extra con- 
structional work involved would be well 
advised to try adding the aerial and the 
earth shown in the diagram connected to the 
small single -plate differential condenser A 
for neutralising the effects of the vertical 
component, which tends, unless balanced 
out, to flatten the minimum positions. For 
the i6o -metre waveband the aerial need 
only consist of a vertical metal rod about 
aft. long, and the condenser should consist 
of a single moving plate and two separate 
fixed ones, each with an area of about lin. 
square. 

One of the biggest amateur direction 
finding events is the annual D.F. competi- 
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Fig. 2. -A three -valve circuit, consisting of an S.G. stage followed by a conventional 
detector and L.F. arrangement. 

tion organised by the Golders Green and 
Hendon Radio and Scientific Society. 
This year's competition takes place on 
Sunday next, July 2nd. There will be 
two objects in view : (a) to locate the 
direction of a mobile transmitter called 
Station X, and (b) to discover transmit- 
ting Station X. A fixed transmitter station 
called Station Y at a known position will 
be available in order to test apparatus 
used and make any necessary corrections 
to data available. 

The Wavelength Used 

The mobile station (Station X) will be 
a crystal -controlled transmitter using pure 
C.W. on a wavelength of 164 metres, the 
call sign being G5CD. At stated times 

HOT ON THE TRAIL. This photograph, taken several years ago, shows the somewhat 
cumbrous outfit then used to track a hidden transmitter. 
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during the day Station X will transmit for 
15- minute periods, during which time 
competing groups will endeavour to trace 
the movements of the transmitter. 

In the second part of the scheme Station 
Y will transmit from a house pn the south 
side of a road at the intersection of imag- 
inary lines drawn between Chipperfield 
Church, Bricket Wood Station, Moor End 
Halt and Bushey Halt. The wavelength 
will be 157.7 metres, and the call sign 
5RD. During the transmission periods 
groups, each consisting of not more than 
three active members, will operate in an 
area bounded by the main roads linking 
Chesham, Berkhamsted, Boxmoor, King's 
Langley, Watford, Rickmansworth, 
Chenies, Blackwell Hall, and Chesham. 

A field day of this kind gives excellent 
scope for the exercise of skill, resourceful- 
ness and imagination in the operation of 
D.F. sets under difficult conditions. It is 
expected that many clubs in the London 
area will take part. 

The Hon. Secretary of the Golders Green 
and Hendon Radio Society, 55, Ebury 
Street, London, S.W.1; is always pleased 
to supply direction finding hints to inter- 
ested experimenters. 

Surplus Eliminator 
Output 

The Advantages of a High Voltage 
WHEN setting out to design an H.T. 

battery eliminator for use on A.C. 
mains it is always an advantage to aim 
at an output voltage much greater than 
that which will normally be required. 
The reason for this is chiefly that it will be 
possible to make use of decoupling resist- 
ances of a fairly high value, and this will 
ensure complete freedom from motor - 
boating and similar troubles. In addi- 
tion, the surplus voltage will be found 
extremely handy for supplying the field 
current needs of a moving -coil loud 
speaker when desired. 
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Electrical Interference 

WHILST receivers continue to 
improve in performance and 
broadcasting becomes daily 
more important in the general 

scheme of civilisation, interference caused 
by electrical machinery and apparatus con- 
tinues and is to -day in many localities the 
most serious trouble with which the broad- 
cast listener has to contend. 

The applications of electricity are con- 
stantly increasing, and yet comparatively 
little has been done until quite recently 
to tackle the causes of interference at the 
source and make electrical apparatus in- 
capable of. radiating. Probably things 
would have drifted on for a long while 
yet had not an effort been made to bring 
matters to a head. The Wireless World 
can claim to have taken an initial step in 
trying to bring together those authorities 
chiefly concerned with the question, with 
a view to getting support for legislation 
which would give the Post Office control 
over- electrical interference and the neces- 
sary authority to suppress it. 

What The Wireless World Has Done 

Readers will recollect that last year The 
Wireless World originated an interference 
crusade, the object of which was to stimu- 
late wireless societies and qualified indi- 
viduals in all parts of the country to 
undertake the task of assisting the Post 
Office in their efforts to trace interference, 
in order that the Post Office might then 
approach the owners of the offending 
apparatus with a view to inducing them 
to suppress it. The Post Office, unfortu- 
nately, has, as yet, no authority to insist 
upon precautions being taken by the 
owners of radiating apparatus they can 
do no more than try to persuade those 
responsible that in the common interest 
they should do something about it. The 
Post Office has done all they can both 
tactfully and effectively, and is ready and 
willing to give advice as to the best means 
of suppressing the numerous and varied 
causes of this trouble. 

The Wireless World was not satisfied 
that this state of affairs should continue : 

whilst fully appreciating the excellent 
work which the Post Office was doing, it 
was felt that it was essential that there 
should be authority to compel where per- 
suasion had no effect. We realised that 
this authority could only be obtained with 
Parliamentary sanction and by the pass- 

Removing Crackles that Disturb Reception: 

Brighton and Hove to Lead the Way 

ing of legislation to 
meet the situation. 
We realised, too, that 
legislation was un- 

likely to go through unless some agree- 
ment could be reached between the various 
electrical manufacturers and associations 
concerned as to what would be a fair basis 
on which to legislate, that is to say, to 

Here is a new plan to help 
to remove the unnecessary 
crackles which mar your 
reception. Starting with the 
Brighton and Hove district, 
"The Wireless World "shows 
how the problem may be 

tackled by local action. 

decide how long a period must be allowed 
before existing apparatus was modified 
and when the new requirements should 
come into force in regard to new appara- 
tus supplied or installed. We therefore 
recommended, after careful consideration 
as to what body was most suitably situ- 
ated to take . the initial step, that the 
Institution of Electrical Engineers should 
be prevailed "upon .tó appoint a committee 
representative of the various electrical in- 
terests to consider the problem, keeping 
the question of- legislation as their main 
terms' of reference. 

National and International ' 

Conferences , 

No sooner had we put forward this 
recommendation in The Wireless World 
than we were gratified to receive spontane- 
ous support for it from The Electrical 
Review. and from The Electrician, whilst 
the Institution of Electrical Engineers 
promptly accepted the task and appointed 
a commiftee-which is at present deliberat- 
ing on the problem. . 

It must be realised that it would be Un- 
fair to expect that hasty decisions could 
be arrived at in a matter of this kind, 
or that legislation could be put through 
in a matter of a week or two. Even when 
agreement may be reached in regard to 
all apparatus manufactured or installed 
by British firms, the problem of imported 
goods of an interfering character has to 
be dealt with simultaneously. At once 
the problem assumes an international 
aspect, and it is, therefore, not surprising 
to find that an International Conference 
has been convened by the International 
Electrotechnical Commission, to be held 
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in Paris this month. At this Conference 
there will be representatives of about a 
dozen international organisations, either 
directly or indirectly interested in the ques- 
tion of interference with broadcast recep- 
tion. It is stated that the chief purpose of 
convening this conference is to endeavour 
to ascertain the best means whereby the 
fullest co- operation between all these in- 
ternational bodies can best be effected in 
the interests of the solution of Allis particu- 
lar problem. It is proposed, that this con- 
ference shall consider - setting up a joint 
committee, composed of representatives 
of the international organisations, to draft 
recommendations which may. form the 
basis of legislation in the different coun- 
tries. 

The matter is so urgent and pressing 
that we feel confident that those who are 
dealing with --it will not procrastinate un- 
necessarily. The longer we wait for 
legislation the harder will . be the task 
involved, And the greater the burden on 
manufacturers and others in conforming 
to the new regulations, so that a prompt 
settlement of this trouble is in the best 
interests of all parties. 

How Listeners Can Help Themselves 

In the meantime, however, there is 
much which individuals throughout the 
country can do locally to assist. When 
we-launched our interference crusade we 
visualised the possibility of the wireless 

- societies and individuals relieving the Post 
.Office of much of the work involved in 
tracking down and identifying sources of 
interference, but information which 
reached us led us not to press further for 
co- operation of this kind at that time, 
because it was likely to prove an embar- 
rassment to the Post Office if interference 
search parties were organised and by their 
activities ran the risk of prejudicing the 
owners of interfering apparatus before 
they were approached officially by the 
Post Office. 

It may not be sufficiently well known 
that engineers of the Post Office are always 
prepared to investigate serious interference 
on receiving reports from listeners, and a 
special Post Office form is available for this 
purpose, but it is rather too much to ex- 
pect that the engineers can rush about 
hither and thither throughout the country 
to deal with individual cases. 

If the Post Office is ready to investigate 
cases on the strength of individual reports 
by listeners we feel sure that if a large 
number of reports of interference were 
received at the same time from a particu- 
lar locality, the Post Office would then be 
likely to make a very special effort to 
tackle interference in that area, and their 
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Electrical Interference - 
engineers would have the advantage of a 
large amount of material to work upon. 
The Wireless World is therefore proposing 
that wireless societies, individual readers, 
wireless dealers and others who are actu- 
ally experiencing interference in a given 
district should obtain the Post Office inter- 
ference forms and fill them up, and by 
acting promptly and collectively in this 
way we feel confident that very satisfac- 
tory results can be attained. 

The official Post Office interference form 
consists of a questionnaire designed to 
elicit as much information as possible on 

WApagoo 
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the Post Office should simplify matters by 
arranging for the distribution and collec- 
tion of these forms by all Head Post 
Offices. 

In order to test out the value of 
a collective effort to encourage the Post 
Office to investigate causes of inter- 
ference more thoroughly, it seems to us 
essential that there should be concentra- 
tion in a. given area. 

Brighton and Hove First 
We propose, therefore, to commence with 

the Brighton and Hove district, as being 
a thickly populated neighbourhood in 
which interference of all types is likely 
to be present. We would like all listeners 
in that area, therefore, who are troubled 
with interference, to undertake to pro- 
cure at once the official interference 
form from the District Post Office 
Engineer (addressed care of the local Head 
Post Office) and complete it with as much 
despatch as possible, ensuring that the 
form is back in the hands of the Post 
Office officials in the course of a day or 
two. We do not want this effort to be 
restricted to our readers alone, and we 
hope that every reader will encourage 
others to co- operate. 

The greater the number of genuine 
complaints of interference received by the 
Post Office in the Brighton and Hove 
district, the more ready we may anticipate 
the Post Office will be to concentrate 

Electric lifts are often respon- 
sible for serious interference to 

broadcasting reception -- 

the nature of the interfer- 
ence experienced. The ques- 
tionnaire asks for informa- 
tion on the nature of the re- 
ceiver used, whether the 
receiver works from bat- 
teries or from mains, nature 
of the aerial, and whether 
interference has increased 
since any alterations have 
been made. You are asked 
to state whether you are 
aware if your neighbours 
are similarly suffering, and 
whether the interference 
occurs on any particular 
wavelength, and, amongst 
a number of other questions, 
you are invited to state if 
you are aware of any elec- 
trical machinery in your neighbourhood 
which might be likely to cause the trouble. 

These forms are at present available 
either by direct application to the General 
Post Office, or through the local District 
Engineers. We would strongly urge that 

-unless the relay and other actuating mechanism 
above) are electrically "silenced." 

their technical forces on the problem. 
Careful and sympathetic official considera- 
tion of the project is already assured, 
and it rests with listeners to see that it does 
not miss its mark through apathy on their 
part. 

(shown 
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A New Edition of 
Morecrof t 

MORECROFT'S "Principles " has been 
such a well -known text -hook for the 

past dozen years that a new edition needs 
but little introduction. The first edition, 
published in 1921, has since been followed 
by a second edition in 1927, an_ d a third 
edition is now to hand.* 

In bringing the work up to date- the 
author has been reasonably rigorous in his 
excision of obsolete matter, retaining only 
such features as are Of fundamental import- 
ance and still remain necessary for the ex- 
planation of the phenomena under discus- 
sion. In new matter an attempt has been 
made -and with notable success --to present 
technical- facts and tendencies up to the time 
of writing. Thus we find the chapter on 
valves dealing adequately with A.C. heat- 
ing, with the variable -mu tetrode, Bark - 
hausen oscillations, etc. Modern circuit 
practice, both in broadcast and commercial 
apparatus, is also discussed, and such im- 
portant modern subjects as microphone and 
loud speaker characteristics are reviewed, 
while commercial telephony channels (e.g., 
the Transatlantic) are illustrated, with 
descriptions of antenna arrays such as are 
used in this type of communication. 

Non -mathematical Expositions 
The new edition is a good account of 

modern wireless practice in all its branches, 
characterised -as were the earlier editions - 
by a minimum of mathematics, which 
makes it an excellent expository text -book 
for the reader who desires a broad general 
view without being over -burdened by 
mathematical detail. 

The book is, of course, written from the 
American standpoint., and has thus features 
which are less attractive to the English 
reader. It is a definite criticism that British 
sources of information are not utilised as 
liberally as they might have been, this being 
particularly true of the section on propaga- 
tion and atmospherics, where British work 
of fundamental importance appears to have 
been overlooked. A criticism that must 
be made of all Morecroft's editions is also 
the length of the chapters. A book of over 
5,000 text pages is divided only into ten 
chapters, and one has always felt -in using 
the old Morecroft as a general reference - 
that more subdivision would have been help- 
ful to the reader. This is, however, a minor 
objection to an excellent work. J. F. H. 

* " Principles of Radio Communication," by 
John H. Morecroft, D.Sc. (assisted by A. Pinto 
and W. A. Curry). London: Chapman and 
Hall, Ltd. 1933. Price, Os. 6d. net. 

1933 Short.Wave Manual by Don. C. Wal- 
lace. Although intended primarily for the 
beginner, this practical handbook contains a 
wealth of information that will prove of in- 
estimable value to the short -wave enthusiast. 
Commencing with a brief history of the origin 
of short -waves and the part played by amateurs 
in opening up this new avenue for communica- 
tion, it then deals with aerial design, construc- 
tion of short -wave coils, and the layout and 
practical operation of receivers and trans- 
mitters. A section is devoted to ultra- short- 
wave apparatus for use on the five -metre wave- 
band. Published by the Pacific Radio Publish- 
ing Co., Pacific Buildings, San Francisco, Cali- 
fornia, U.S.A. Price one dollar. 
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at the Superhet Works. 

Wireless World, June 30th, 1933. 

Vhist1e Interference 
The Need for Well- designed Pre -selector 

Circuits 
By W. T. COCKING 

PERHAPS the most baffling phenomenon associated with the 

superheterodyne is the incidence of whistles, which are some- 

times erroneously attributed to instability. As a superhet must 

be judged partly by its freedom from whistles, it is essential that 
the designer should comprehend their cause and cure. 

T has so far been assumed that the 
intermediate frequency has a value of 
no kc /s, but it will be obvious that 
any desired frequency could be em- 

ployed, and it is necessary to justify our 
choice. The intermediate frequency is 
equal to the difference between the fre- 
quencies of the oscillator and of the in- 
coming signal. There are, therefore, two 
different oscillator frequencies which will 
permit the intermediate frequency to be 
obtained for any signal, and there may be 
two different signals transferred to the 
intermediate frequency for any oscillator 
frequency. 

This will be readily apparent, for to re- 
ceive a station on 1,000 kc /s, the oscilla- 
tor can be set to either 1,í10 kc /s or to 
8go kc / s, since in 
each case the differ- 
ence between the 
oscillator and the 
signal frequencies is 
1 ro kc / s. Using 
the 1,110 kc /s 
oscillator frequency 
to beat with the 
1,000 kc /s signal, it 
is equally apparent 
that a station on 
1,220 kc /s will also 
beat with the oscil- 
lator to provide the 
intermediate fre- 
quency. 

This is the phe- 
nomenon known as 
second channel in- 
terference, and in 
modern single con- 
trol superhetero- 
dynes the station 
causing the inter- 
ference is always 
higher in frequency 
than the wanted 
station by twice the intermediate fre- 
quency. Selectivity in the I.F. circuits 
will do nothing whatever to reduce seCpnd 
channel interference ; the selectivity neces- 
sary for combating the evil must occur be- 
fore the first detector. In order to avoid 
second channel interference it is necessary 
merely that the pre -selector circuits' should 

give large discrimination between the 
wanted station and one on a frequency 
higher by twice the intermediate fre- 
quency. Not only the intrinsic selectivity 
of the signal- frequency circuits must be 
taken into consideration, therefore, but 
also the relative initial intensities of the 
stations, and the value of the intermediate 
frequency. 

It will be apparent that the higher the 
intermediate frequency we choose the less 
will second channel interference be evident 
with pre -selector circuits of given effi- 
ciency, for the higher the intermediate 
frequency the further away from resonance 
will be the station causing second channel 
interference. It has already been pointed 
out, however, that a low intermediate 

frequency is desir- 
able from the point 
of view of adjacent 
channel selectivity. 

The selectivity of 
a tuned circuit de- 
pends not only 
upon the efficiency 
of that circuit itself, 
but upon the per- 
centage difference 
from resonance of 
an interfering sig- 
nal, If we choose 
an intermediate fre- 
quency of 25 kc / s it 
will reject a station 
on 35 kc /s, 10 kc' /s 
off tune, with the 
same ease that a 
circuit of equal in- 
trinsic efficiency 
will reject a station 
on 14o kc /s if it be 
tuned to loo kc /s, 
or 1,400 kc / s if it 
be tuned to 1,o00 
kc /s. In each case 

the percentage frequency difference re- 
mains the same, but the actual frequency 
difference gets smaller and smaller as the 
intermediate frequency is reduced. Since 
stations are spaced on the basis of a con - 
stant frequency separation the advantages 
of using a low intermediate frequency are 
readily apparent. 

Part of the " Alba " set in which second 
channel interference is avoided by the use 

of an I.F. frequency of 473 kc /s. 

! 

1' oETECTOR VALVE IF. TR 

If whistles are to be avoided in a superhet 
with single dial control, careful choice must 
be made of the pre -selector circuits, the I.F. 
frequency, and the H.F. valves. This illus- 
tration shows the essential components 

associated with the frequency changer. 

From the point of view of adjacent 
channel selectivity, therefore, we should 
like to choose as low an intermediate fre- 
quency as possible, whereas the other 
extreme is desirable as regards second 
channel interference. There are other 
limitations, however ; for the frequency 
can hardly be within the range of frequen- 
cies to be received, and it is not advisable 
that it approach it too closely, nor must it 
be near the audible range. In general, 
therefore, the frequency chosen must be 
higher than 1,600 kc / s, between 500 kc / s 

and 450 kc /s, or between 13o kc /s and 
25 kc / s. 

Choosing the I.F. 

. The chief advantage of the superhetero- 
dyne in providing high selectivity is lost 
if the intermediate frequency be higher 
than the signal frequency, so that we rule 
out the use of frequencies higher than 
r, boo kc /s. We also pass by the 450/ 
500 kc / s possibility for normal require- 
ments, since this is higher than the long - 
wave range ; its use, however, is by no 
means impossible, and in special cases it 
might be desirable. In general, therefore, 
we must make our choice in the 25 / 130 
kc / s band, and at first we should be in- 
clined to compromise on a mean frequency 
of some 87 kc /s, but we have not yet con- 
sidered every factor. 

The phenomenon of beat interference 
has already been dealt with by the present 
writer,' and it was shown that if the 
signal frequency circuits be tuned to a 
station spaced from the local by an amount 
equal to the intermediate frequency, that 
station and the local could be received to- 
gether, even in the absence of the oscilla- 
tor. This, of course, is provided that the 
pre -selector circuits are not selective 
enough to prevent the local from setting 
up an appreciable voltage at the first de- 
tector. The local station, in fact, acts as 
an oscillator to heterodyne certain stations 
to the intermediate frequency. 

1 The Selectivity of the Superheterodyne. The 
Wireless World, May 13th and 20th, 1931. 
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How the Superhet Works - 
The effect can be prevented in the same 

way as second channel interference, by 
making the pre -selector circuits give enough 
selectivity, and, in general, this is the only 
remedy. Even if the effect does occur, 
however, it is only on stations spaced from 
the local by the intermediate frequency, 
so that it may not be serious. Should 
there be two local stations, however, 
spaced by the intermediate frequency, then 
it is possible for audible interference due 
to their beats to occur over a large portion 
of the tuning range. It is important, there- 
fore, to select an intermediate frequency 
which is not equal to the difference be- 
tween the frequencies of any two nearby 
stations. 

Effect of Harmonics 

The two London stations are spaced by 
304 kc /s the two North stations by 
370 kc /s, and the two Scottish stations by 
243 kc /s, so that none of these is likely 
to cause any trouble. The Midland 
Regional, however, is separated from the 
London Regional by 91 kc / s, and, al- 
though the stations are some distance 
apart, there are places where they are 
both receivable at a strength sufficient for 
beat interference to occur. We should, 
therefore, not choose an intermediate fre- 
quency between about 81 kc /s and 
Io1 kc /s. The Midland Regional and the 
North Regional are separated by 127 
kc / s, so that it is wise not to select a fre- 
quency between 117 kc /s and 137 kc /s. 
A frequency lower than 8o kc/ s is hardly 
practicable on account of second channel 
interference, so that we find that we must 
choose in the tot kc / s to 117 kc / s range. 
Here there is very little choice, and we are 
practically forced to no kc / s. It is on 
this account that this frequency has been 
standardised by The Wireless World, and 
it may be said that practical results have 
entirely justified the choice. 

Second channel interference, therefore, 
may occur when receiving a station 
220 kc / s lower in frequency than the local, 
and beat interference is possible when re- 
ceiving a station no kc/ s higher or lower 
than the local. There are other possibili- 
ties of whistles, however, for consider the 
case when we receive a station 165 kc / s 
lower than the local. The oscillator will 
then be working on a frequency 55 kc / s 
lower than that of the local station, and 
if this sets up a voltage on the first detec- 
tor grid a beat frequency of 55 kc / s will 
be formed. If the first detector is not 
effectively linear, harmonics will be pre- 
sent, and the second harmonic of 55 kc / s 
is Ito kc / s, the intermediate frequency. 

If either the pre -selection is insufficient, 
or the first detector is non -linear, there- 
fore, whistles may be found whenever a 
station is received for which the oscillator 
must be set on either side of the local by 
55 kc /s, 36.3 kc /s, 27.5 kc /s, and so 
on. 

Even this does not exhaust the possible 
whistles, for harmonics of the oscillator, 
and harmonics of the signals, produced 
by overloading the H.F. valve, can ac- 
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Previous articles of this series dealing 
with the theory of the superhet are as 
follows : (1) the signal -frequency stage ; 
(2) the H.F. stage and the oscillator; 
(3) the frequency changer and the I.F. 
amplifier ; (4) the second detector ; (5) 

the action of the first detector. 
L 

count for many more. The writer has 
calculated that, taking into account har- 
monics up to the fifth, a superheterodyne 
used close to Brookmans Park can give 
a whistle which is due initially to those 
stations on over 90 distant transmitters. 
If one local closed down one -half of the 
whistles would disappear ; if both stations 
closed down they would all vanish. 

In practice, of course, it is rare for the 
trouble to occur with such magnitude. 
Their possibilities should be borne in mind, 
however, for the writer has actually 
handled a receiver in which every one of 
the calculated whistles appeared. The 
calculation, in fact, was undertaken in an 
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distortion in frequency changing, it would 
naturally be used. One must guard against 
overloading the first detector, however, 
for the first symptom of this would nor- 
mally be the appearance of whistles 
rather than of noticeable distortion. 

Avoid Overloading 

Under the majority of ordinary circum- 
stances, two tuned circuits with screened 
air -core coils will provide sufficient selec- 
tivity for the avoidance of all but three 
or four whistles when the set is used on a 
good aerial within a few miles of modern 
twin -wave high -power stations. Under 
the same conditions, three tuned circuits 
will remove all whistles. It is necessary, 
however, that the first detector should be 
effectively linear, and that neither this 
valve nor the H.F. valve should be over- 
loaded, otherwise many whistles will be 
found even with three tuned pre -selector 
circuits. The question of overloading is 
important, since if the receiver be used 
very close to a local station it may prove 
advisable to limit the size of the aerial ; 

this is particularly likely to be the case 
when battery valves are 
used, since they will not 
handle such a large input 
as the mains types. 

Although the receiver 
may include the neces- 
sary number of pre- selec- 
tor circuits of the requi- 
site efficiency, and the 
operating characteristics 
of the valves be adjusted 
to perfection, this will be 
of no avail unless the 
circuits are accurately 
ganged. In a straight 
set mis- ganging merely 
reduces the sensitivity 

and selectivity, and if it be slight it may 
pass unnoticed. In a superheterodyne the 
result is initially the same, but the reduc- 
tion in the selectivity of the signal fre- 
quency circuits greatly increases any ten- 
dency for the generation of whistles, and 
these will certainly make themselves 
evident. 

There is no difficulty in obtaining 
accurate ganging, provided that a suitable 
circuit be chosen and the receiver be cor- 
rectly built. This matter, therefore, will 
be treated at length in Part 7 of this 
series of articles. 

A popular constructional receiver- " The 
Wireless World " A.V.C. Monodial A.C. 
Super in which an intermediate frequency 

of iro kc /s is used. 

endeavour to account for them, since 
previously it was not thought that so many 
were possible. Needless to say, the re- 
ceiver in question was of poor design. 

It should be emphasised that whistles 
are quite rare in a properly designed re- 
ceiver, and there should never be more 
than perhaps four points . at which such 
interference is found. Even these can be 
removed, but, as they do ..not represent 
serious interference, it is . not always 
economical to include the extra circuits 
which would be needed. Good initial de- 
sign, and the correct adjustment of the 
receiver, are all that is necessary to avoid 
the trouble. The importance of correct 
adjustment can hardly be overstressed, for 
the intrinsic merit of a design can be com- 
pletely ruined by mal- adjustment of the 
circuits. 

Second channel and beat interference 
can be avoided only by the use of a suit- 
able pre -selector system, but while this 
remedy is applicable also to the various 
forms of harmonic interference, these can 
also be avoided by the use of a first de- 
tector which is effectively linear. Since 
such a characteristic is necessary to avoid 
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A.R.R.L. Convention at the 
World's Fair, Chicago 

An Invitation to British Amateurs 
The Central Division of the American Radio 

Relay League will hold its Annual Convention 
on August 3rd, 4th and 5th at the World's 
Fair in Chicago in connection with the Century. 
of Progress Exhibition. A cordial invitation is 
issued to all licensed amateur transmitters. 

A special committee of the A.R.R.L. has 
undertaken the task of inviting as many as 
possible of the amateurs in other countries of 
the world, and a comprehensive programme has 
been mapped out for the benefit of those at- 
tending the Convention. 
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UNBIASED 

Lend me ... . 

A Repeat Performance 
THE other evening I was at a loose end 

owing to the fact that Mrs. Free Grid 
had rendered my house uninhabitable by 
turning it into a meeting place for a 
wretched committee for supplying- flannel 
waistcoats to the Andaman Islanders, or 
something equally foolish. Eventually I 
passed-the evening at an open -air theatrical 
performance which had been widely adver- 
tised. 

To hear the dialogue better, I took my 
seat underneath one of several loud 
speakers suspended from the trees. Hardly 
had the performance begun, however, than 
I was completely disconcerted. Tht speech 
from the loud speakers was followed 
almost immediately by a gibbering echo. 
Hastily putting myself into that calm and 
judicial frame of mind which comes as 
second nature to those of us who dwell in 
a scientific atmosphere, I -soon observed 
that the " echo " was in reality no echo 
at all, but the actual voices of the per- 
formers reaching me a fraction of a second 
after being heard via loud speaker, and 
the resultant lack of synchronisation was 
the cause of all the trouble. 

The performers on the stage were as 
close to the microphone as I was to the 
loud speaker, and consequently one 
channel for the conduction of their voices 
was about 99 per cent. electrical, while 
the other channel was ioo per cent. air ; 

hence the lag. 
Feeling thoroughly incensed at the whole 

business, I left the place immediately the 
performance was finished. 

From the Milky Way 
NEWS from America is always refresh- 

ing, and I was delighted to read the 
,other day in one of our public- spirited 
dailies a delightfuly naïve confession from 
an American citizen who, with " thou- 
sands of wireless fans," has been receiving 
wireless messages from the Milky Way. 

The wavelength of the transmission, it 
appears, is 14.6 metres --no doubt about 
that -but, unfortunately, the frequency is 
giving a little trouble, a-s it cannot be tied 
down to a very definite figure, but is 
somewhere in the neighbourhood of 20,000 
kc / s ! The " fans " are apparently human 
ones, all out to help the learned professor, 
and not, as I had at first supposed, ordin- 
ary mechanical ones for the purpose of 
cooling his fevered brow. 

rta 

Don't Infringe the 
Monopoly 

THE Post Office, apart from its 
privilege of collecting our wireless 

licence money, possesses a monopoly of 
the means - of communication in this once 
fair land, whether by letter or by tele- 
graph. 

Strictly speaking, this means that you 
are transgressing the law every time you 
receive the glad eye, and after what has 
come to my ears it would not surprise me 
in the least if some Jack -in- Office applied 
for a summons under the Wireless Tele- ' 
graphy Act on the grounds that this was 
wireless transmission on a very short 
wavelength ; indeed, it would scarcely 
cause me to raise my eyebrows if I heard 
that a summons for " inciting to commit 
an unlawful act " was taken out against 
the writer of the wretched song which 
tells about an unfortunate woman who 
stuck a lamp in the window every night 
in the hope that one day her prodigal 
son, far out at sea, would spot it and be 
guided on his homeward path. 

Transgressing the Law. 

Their sublimest effort, however, is in 
connection with the installation of a simple 
aerial transporter railway which two small 
boys established between their respective 
gardens. The Post Office came down upon 
the unfortunate infants like a ton of bricks 
and invoked all the majesty of the law to 
prevent them wilfully conspiring together 
to usurp its monopoly of message carry- 
ing. 

In the end the lads had to enter into 
a solemn undertaking that they would use 
the railway " solely for the carrying of 
goods and merchandise, and not for the 
carrying -of any intelligence." 

On the subject of intelligence, I should 
just like to say . . . [No doubt you 
would, but you mustn't. -Ed.] 

I Am Disgusted 
NEVER before had I come across such 

flagrant flouting of the warnings, not 
only of the B.B.C., but of the various 
recording companies, as the other day, 

ic.íx'ain 
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FREE 

GRID 

.... your ears. 

when paying a visit to a large depart- 
mental store in a well -known provincial 
city. The time of my visit was quite early 
in the forenoon, before the B.B.C. had 
started work, and yet I found that in 
every department a large loud speaker 
was churning out its stuff. Between each 
tune an announcement was made, and it 
soon became apparent that it was not 
radio at all, but that the establishment 
was running its own " Christopher Stone " 
act from somewhere in the building, the 
stuff being fed to all departments. 

The quality of the music was distinctly 
good, but when the announcer threw in 
the microphone the results were simply 
devastating, though I could not make out 
whether this was due to a poor microphone 
or an announcer with faulty dentures. 

A Lamentable Affair 
EVENTUALLY I asked one of the shop 

walkers if it were possible to catch a 
glimpse of the studio from which the 
music emanated. He directed me to the 
wireless department, in a corner of which 
I was horrified to discover a hand -wound 
playing desk and an old. G.P.O. micro- 
phone in charge of a scruffy -looking youth 
sucking bull's -eyes. The speech distor- 
tion was thus easily accounted for. 

When I addressed him he deftly trans- 
ferred his bull's -eye to his cheek, and was 
not at all loath to give me full information 
concerning the installation. As I liad 
supposed, his duties were to feed gramo- 
phone stuff to the various loud speakers 
in the building until the B.B.C. came on 
the air. In addition, he had, from time 
to lime, to interpolate advertisements of 
various articles which the store sold. I 
questioned him about the news bulletin, 
and he said that as the shop did not close 
until 7 p.m. it was sent out daily. 

Needless to say, I left the building in 
disgust, pondering on the open defiance 
of law and order, which, unfortunately, 
seems so rampant in this country nowa- 
days, and which must, I feel sure, shock 
the moral susceptibilities of all decent - 
minded citizens. 

It is unfortunate, but nevertheless true, 
that in no sphere of activity is this 
flagrant flouting of the law so rampant as 
in the case of radio. In my opinion, the 
only way to prevent this lamentable state 
of affairs is to change the law ; the trouble 
would then automatically disappear. 
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Thews of 
Something for Nothing 

IN marketing a new receiver a 
French radio manufacturer 

advertises that " all new cus- 
tomers are refunded with an 
amount equal to the cost of a 
wireless licence." 

Table d'Hôte 
GASTRONOMIC analogies are 

popular in France. The 
latest concerns radio and the 
gramophone, the former being 
compared to a fable d'höte meal, 
the latter to ù la carte. 

Unfortunately, in both cases 
there is no 'waiter to find fault 
with. 

Catching the Subscriber 
IN order to popularise the Anglo- 

Indian Wireless Telephone Ser- 
vice the Government of India has 
decided that when a telephone call 
comes through for a particular per- 
son who cannot be found, instruc- 
tions will be given to " chase " 
him by 'phone, and when found 
connect him overseas without extra 
charge. 

Ferrié Research Fund 
SO great was the response to the 

appeal for a monument in 
memory of the late General Gustav 
Ferrié that the required sum was 
greatly exceeded, and the trustees 
decided with the balance to initi- 
ate a fund tV stimulate wireless 
research. It is stated that 1oo,000 
francs are still needed to provide 
the desired amount of capital. 

Lyons : A Radio City 
TH E extraordinary signal 

strength from Lyons 1a Doua 
station, with its reputed power of 
only 1.5 k \V, has awakened radio 
interest in the city. We hear 
that the Fifth International Wire- 
less and Gramophone Exhibition 
is to be held at Lyons from Sep- 
tember 16th to the 24th. Last 
year the attendance amounted to 
50,000, and as Lyons is steadily 
building up its own wireless in- 
dustry, it is hoped that a record 
number of visitors will attend this 
year. 

More Transoceanic 
Broadcasting 

BROADCASTS designed to 
bring the American public a 

more complete understanding of 
international relations, and to pro- 
vide Europe, South America and 
Asia with reliable interpretations 
of American thought," are being 
arranged by a Public Affairs Insti- 
tute with the co- operation of the 
'Columbia Broadcasting System. 

The plan (writes our Washing- 
ton correspondent), which is to ex- 
change more programmes with 
foreign countries, has the support 
of such authorities as Dr. Nicholas 
Murray Butler, President of 
Columbia University, and Mr. 
Alan Welsh Dullies, now advising 
the American delegates at the 
London Economic Conference. 

There seems little doubt that 
next winter will see regular pro- 
gramme exchanges across the 
Atlantic. 

6ilili!'è. =7-M#::Hcr+14i.'q,. 

the Week 
Current Events in Brief Review 

" The Wireless World " and 
the Lucerne Plan 

UR readers may or may not be 
aware that The Wireless ii'orld 

was the only journal (with the ex- 
ception of one German contem- 
porary) to publish the complete 
Lucerne Wavelength Plan as early 
as Friday last. 

In this list, which was secured 
by special arrangement within a 
few minutes of the signing of the 
Plan in the Conference Hall, we 
were able to give exclusive publica- 
tion of the B.B.C.'s wavelengths 
as allotted to particular stations. 
It is understood that the B.B.C. 
at present has little latitude in the 
distribution of the wavelengths 
allotted to it, one of the terms of 
the new Plan being that station 
wavelengths must not be altered 
at shorter notice than six weeks. 
The B.B.C. wavelengths given in 
the published list are those offici- 
ally allotted to the British 
stations. 

Lucerne Plan : French 
Sarcasm 

THE Lucerne Conference has not 
had a good Press in France, 

particularly from those journals 
which were denied close contact 
with the progress of events. In a 
bitter article one of our Paris con- 
temporaries says: " In spite of 
the ostracism which journalists 
had to submit to at Lucerne, we 
have been able to obtain precise 
details with regard to the working 
arrangement. The Assembly's 
five great commissions consisted 
of : The Commission of Silence, 
The Commission of Self- Congratu- 
lation, The Connipzission of Diges- 
tive Functions, The Protocol 
Commission, and the Commission 
of Status Quo. Everyone was an 
important official; indeed, not a 
single member held a rank lower 
than that of President, Vice- Presi- 
dent or Secretary. The next Con- 
ference ought to be held in 
Mexico, where, we believe, the 
whole of the army is on the 
General Staff." 

Wireless Sweepstake 
A NEW kind of lottery has been 11 initiated by the Hungarian 

Broadcasting Company. Only 
licence holders are allowed to com- 
pete in the sweepstake, in which 
the prizes consist of free licences. 

Concerts from Ostend 
DESPITE rumours, we under- 

stand that authority has been 
given for summer broadcast con- 
certs from the Ostend Kursaal 
which proved so popular last year. 
Certain of these are likely to be 
relayed by the B.B.C. 

London Tests on Five 
Metres 

R. D. WALTERS, Fairfax 
Corner, Bedford Park, Lon- 

don, \V.4, who welcomes tests on 
his five -metre transmissions, asks 
us to state that his call sign is 
G5CV, not 5CB, as stated in our 
issue of June 16th. 

e. t. 

Radio Week in Italy 
THIS is Italy's National Radio 

\Veek. This great campaign 
for popularising wireless began on 
Sunday last, June 25th. Special 
price reductions in receivers are 
current during radio week. Sets 
are installed free of charge and a 
number of free wireless licences are 
being distributed. In addition a 
special broadcast sweepstake has 
been instituted, the winners of 
which will be entitled to such 
awards as a stay in a first -class 
hotel, a sea voyage. or a short trip 
in a 'plane. 
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Magnavox Moves 
WE learn that as from July 1st 

the manufacture and sale 
of Magnavox loud speakers for all 
purposes will be transferred to the 
Benjamin Electric, Ltd., of Tariff 
Road, Tottenham. 

British International 
Pictures 

THE photographs reproduced in 
our issue of June gth to ac- 

company Mr. Dallas Bower's first 
article in his series on " The, 
Sound Film " are the copyright of 
British International Pictures. 

SEA FEVER (RADIO VERSION). Set construction is one of the most 
popular hobbies in the Navy. Here is a scene on H.M.S. Hood. 

Five -Metre 'Plane Tests Postponed 
Many Transmitters Active on Sunday Next 

IT is much regretted that, owing 
to a serious mishap to the 

'plane which he had engaged 
for the ultra -short-wave tests 
scheduled for Sunday last, Mr. 
S. G. Morgan (G6SM) was unable 
to take off as arranged. Any 
alteration to an aeroplane -even 
the addition of a single aerial wire 
-necessitates a new certificate of 
airworthiness from the Air Minis- 
try, and it was impossible to 
secure a new machine and comply 
with this regulation at such short 
notice. 

Accordingly, the trial is post- 
poned until Sunday week, July 
9th, when the programme will be 
carried out as described in our last 
issue. Many listeners have already 
intimated their intention to take 
part. Full particulars, together 
with time -table, will appear in The 
Wireless World of Friday next, 
July 7th. 

Mr. S. G. Morgan, who asks us 
to offer apologies on his behalf to 
any amateurs who did not read the 
Published notices id postponement, 
states that last- minute details of 
his flight will appear in the " Per- 
sonal " column of The Daily Tele- 
graph on Saturday, July 8th.. 

`_ .... . .,.0 

Although the delay is unfortu- 
nate, many readers may be able to 
turn it to advantage by ensuring 
that their five -metre receivers are 
operating satisfactorily. Several 
opportunities will occur in the 
South of England on Sunday next, 
July 2nd, when two " districts " 
of the Radio Society of Great 
Britain are co- operating in five - 
metre (56 m.c.) field -day experi- 
ments extending from Kent into 
Hampshire. A chain will be 
formed by stations 2NH, 3AW, 
5I5, 5SA, 6GZ, 6NF, and 6QB. 
Among the transmission sites will 
be Blackdown and Tatsfield. 
Special five -metre transmissions 
will also be made from the tower 
of the Crystal Palace from 10 a.m. 
to 6 p.m. by G6NF. 

In this connection we should he 
glad to receive the names and call 
signs of owners of five -metre trans- 
mitters who would be willing to 
send out test signals on July 7th 
and 8th, and thus help listeners in 
calibrating their receivers. Call 
signs and schedules should reach 
The Wireless World offices, Dorset 
House, Stamford Street, London, 
S.E.r, not later than first pst o; ' 

Monday, July 3rd. 
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Sound 
"Wild" Shots and Sound 

Mixing 

DITING is one of the most impor- 
tant departments of film produc- 
tion ; in fact, it may be said that 
a film is not made in the strict 

sense until it is " cut." The editor or 
" cutter," working in co- operation with 
the director, gives a film its final shape, 
arranges the some hundreds of shots in 
their proper sequence as laid down in the 
scenario ; he selects from what, in its un- 
edited form, is no more than the raw 
material of a film. 

He is like the builder 
of an elaborately tiled wall. 
The tiles, of various shapes 
and sizes, are the raw 
material ; they are the 
elements of the wall, but 
they will not take on the 
sensible form of a wall 
until they are arranged in 
a pattern in accordance with 
a preconceived plan or de- 
sign. 

The term " film editor " 
is somewhat confusing, as 
it leads the uninitiated person 
to suppose film editing must 
surely be something to do with 
the scenario ; such, however, is not the 
case. 

In the early days of sound -films the 
sound track was regarded as incapable of 
being edited to any large extent in the 
way that the picture could be edited. 
Sound cutting has evolved somewhat 
slowly ; in fact, only quite recently have 
the potentialities of sound editing become 
fully appreciated. This is brought about 
largely by the development of re- recording 
machinery, i.e., a means for mixing two 
or more sound tracks, and so producing a 
composite. For instance, a musical back- 
ground to a dialogue sequence is mixed 
with the dialogue on a machine called a 
re- recorder, or dubber. The sound tracks 
of the various shots in the sequence are 
edited -put into their proper continuity - 
and set aside for the time being. The 
" mute " or picture is then projected while 
the orchestra or whatever musical accom- 
paniment is required plays music of such 
duration that it starts and finishes with 
the starting and finishing of the sequence. 

Wireless World, June loth. roz2 

By DALLAS BOWER 

The matter resolves itself once more into 
the selection of raw material in sound, just 
as it does with pictures, but with the 
difference that, with modern dubbing 
facilities, the scope and flexibility available 
for extending the great physical freedom so 
peculiarly indigenous to the screen, are 
increased far beyond the wildest dreams 
of directors in the early days of sound -film 
production. To -day, it is a common prac- 
tice to record "wild " sound tracks, i.e., 
records without 

A 75,000 dollar travelling camera crane used for filming many Universal 
Pictures productions. 

The Work of the " Dubber " 

The musical record obtained is called a 
post- synchronised music track. This track, 
or, rather, a special print or positive of 
it, together with a special print of the 
original dialogue track, is then put on the 

dubber for mixing. Obviously they are 
of the same length, as they both synchron- 
ise with the picture. The dubber is in 
reality no more than a specially -prepared 
multiplicity of sound projectors, each 
channel having its own photo- electric cell, 
initial amplifier and gain control. The 
common output from each channel passes 
into the recording amplifier proper, and so 
to the sound -camera. It will be under- 

RECENTLY the potentialities of 
sound editing have come to be 

more fully recognised in talkie pro- 
duction, and it is now possible to think 
in terms of " film time and film 
space." In this, the third and con- 
cluding article of the series, the author 
relates how disconnected noises, re- 
corded at different times and in dif- 
ferent places, are now merged by 
means of the " dubber " to provide 
synthetic sound effects with convincing 

realism. 

stood that such a facility is extremely 
valuable, as it enables all manner of 
sounds to be mixed, thereby achieving 
through entirely artificial means a result 
which is in every way requisite and by 
no means a violation of verisimilitude. 

any specific mute counter- 
parts, and mount them 
in positions along the film 
where they may be re- 
quired; in short, cutting 
sound just as mute was 
cut in the silent -film 
days, achieving syn- 
chronisation, where 
necessary, by parallel 
juxtaposition of mute and 
sound on the editing table 
itself. 

Let us take an example 
of a simple piece of sound 
" editing." First, we 
must examine briefly the 
most important of the 

editor's primary tools -the synchroniser, 
which is illustrated on page 466. It con- 
sists essentially of two or more sprocketed 
drums placed alongside each other and 
locked together. The rolls of film (mute 
and sound) on the input end of the 
machine pass over the drums and are held 
in position on them by spring- tensioned 
rollers. These rollers are the key of the 
whole machine, as, once set into position 
for running, they maintain the ratio of 
all the rolls of film to each other. The mute 
and sound track are placed parallel on 
their respective drums, the synchronising 
marks (using the example of a simple 
dialogue shot) are exactly opposite, 
i.e., the length ratio of the two rolls 
is r : I. The rollers, held tight in posi- 
tion on the film, maintain the ratio as 
the film passes into the output side of the 
machine. 

Synchronising Picture and Sound 

We will suppose there is a sequence of 
shots, already joined together in con- 
tinuity, but where, between a particular 
two of them, the editor wishes to insert 
a close view of a ringing telephone. He 
will put the two rolls of film -mute and 
sound -on the machine, synchronise by 
the marks he has already made on the 
first two or three feet of the rolls, lock 
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A is a positive sound track, B a positive 
mute. Sound and picture are on separate 
films for editing, but in the finished or 
" married print " they are on the same film. 

synchronisation by the rollers, and wind 
the film to the point where he wishes to 
make his insertion. Here he does the 
physical act of cutting, passing his scissors 
through the mute and sound -track of the 
foregoing shot at the place he decides it 
shall end, still maintaining synchronisa- 
tion by keeping both rolls, even at the point 
of cutting, on the drums. Then he takes 
the mute of the telephone, joins it (in the 
first instance temporarily by means of a 
clip) to the end of the 
shot he has just cut 
and likewise with the 
sound -track of the tele- 
phone's bell. He con- 
tinues to wind until 
he decides there is 
sufficient of the tele- 
phone, he cuts it (i.e., 
mute and track) just as 
he did the end of the 
foregoing shot, and joins 
its end to the beginning 
of the next shot. 

The above illustration 
will help to make the 
example more clear. We 
have the two films A and 
B, A being the sound- 
track and B being the 
mute. FS is the last pic -. 
ture or frame of the shot 
which, when the film is 
seen on the screen, we 
shall see immediately be- 
fore the telephone. J is 
the " cut" or join, the 
place where the insertion 
of the telephone mute 
and sound is made. The 
chief interest of this ex- 
ample of a simple mute 
and wild sound " cut -in " 
lies in the fact that it is 
very unlikely the track 
of the bell will be a re- 
cord of the bell belonging 
to the actual telephone 
we see in the mute. More 
likely it is a wild track of a telephone bell 
ringing, recorded at some totally different 
time and place to the taking of the photo- 

Wilpgllago 
WopIld. 

graph we now see wedded to it. Thus we 
have proved by this very ordinary case the 
existence of film time and film space. A 
philosophically inclined reader may ponder 
over this with great pleasure, given our 
example as a cue for his thinking. 

Synthetic Sound 
Now let us. examine a case where the 

entire sound constituent of an event can 
be created in the editing room by wild 
track selection and re- recording. As we 
are primarily concerned with sound, we 
will suppose the little " incident " we are 
about to build up has been photographed 
entirely without sound, that it is already 
edited and in continuity, just as it will 
appear on the screens of the cinema halls. 
The scene is a street accident. First, we 
see the street, a busy thoroughfare ; per - 
,haps we are tracking through it on the 
pavement, or maybe it is a shot from 
a stationary camera position. Then, in 
another shot, we see our character, per- 
haps the leading man, crossing the street. 
A flash of a car .approaching: Another 
flash back to the character. A short shot 
of a pedestrian on the pavement calling 
" Look out ! " immediately followed by 
a terrific shriek of brakes. A shot of 
people running. Another shot of a crowd 
gathered round a stationary car. Our 
problem is - to build the sound for such 
an incident. 

465 

A -sound record of traffic noises ; B -" Look 
out ! " ; C- -brake on wheels ; D -the syn- 
thetic record obtained, as explained in the 
article, by grafting one sound upon another. 

sound of the street, i.e., traffic noise, must 
be behind both the man's voice and the 
shriek of brakes. Although both will be 
much too loud for us to hear the traffic 
behind them during their time of utter - 
ance, we must not break the continuity 
of the background, because by so doing 
we should stress the artificiality of the 
medium at a situation where it would be 
most imperative that no consciousness of 

the delis ex machina 
should be felt by the 
audience in any way 
whatsoever. To take a 
musical analogy, it is 
rather as if we were re- 
moving the ground -bass 
at a point where it waE 
the foundation of what 
we had to say harmonic- 
ally. 

We will call the traffic 
noise A, the man's voice 
B, and the brakes C, 
with sub -headings CI ane 
C2. The above photos 
show how the ratios of 
the wild tracks would 
appear on the synchron- 
iser mounted in such 
a way as to synchronise 
with the sequence of 
events as described. Our 
traffic track A is prob- 
ably stock material, kept 
in the editing room 
library of wild tracks, 
track B " Look out ! " is 
a wild record taken in 
the studios of any indi- 
vidual with a voice suit- 
able to the shot of the 
man we see, while C is 
a synthesis of two tracks 
of shrieking brakes -CI 
the actual shriek caused 

The crane camera in use in a big indoor set. The " ship " is stated to be the 
largest ever constructed for filming purposes, 

Analysing the sounds 
(I) Traffic noise, (2) A 
Shrieking of brakes. 

we need, we find 
man's voice, (3) 
The generalised 

by the brake acting sud- 
denly on the drum, C2 
the heavy spin of the 

tyres on the locked wheels of the car 
slithering over the road surface. 

We might have been lucky and obtained 
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The Sound Film- - 
a record of the two sounds good enough 
in itself, but in order to give the extra 
dramatic emphasis necessary, we need 
both sounds to be heard clearly, and in 
order to achieve this we take the best of 
each from a number of records of the 
same thing, and join them together. We 
have, therefore, a synthetic noise to repre- 
sent our car pulling 
up, recorded at 
some time in some 
place. We have our 
traffic, perhaps re- 
corded a year ago in 
another place. We 
have our voice, re- 
recently recorded in 
the studio. 

All our sounds 
have hitherto been 
widely separated in 
time and space ; 

they have borne, 
until we have 
mounted them in 
the way we have, 
no relation to our picture. Now, by our 
editing process of selection and arrange- 
ment, and by passing the three tracks 
simultaneously through a three -channel 
dubber, we obtain a composite track D, 
which is what we need as the sound 
counterpart to our sequence -a street 
accident. 

MEnftwo 
WOloIlt 

deal of the chaos that has prevailed for so 
long in the lower part of the medium band. 
When reception conditions are good, even 
a quarter -kilowatt relay can cause inter- 
ference at a surprising distance. 

It is good to see that several European 
countries are waking up to the seriousness 
of the other kind of interference, that caused 
by oscillating receiving sets and by electrical 

Photo by courtesy of Ao.drar Hyslop & Co., Ltd. 

A four -film synchronous winder used for mixing sounds and apply- 
ing them to " mute " pictures. 

DISTANT 
RECEPTION NOTES 

WELL, the deliberations at Lucerne 
are completed at last, and the new 
wavelength plan is out. Naturally, 
it will not please everybody, for 

there is hardly a country in Europe which 
does not think that it is entitled to at least 
one, and preferably two, long -wave channels. 
Nobody, again, wants any channel much 
below 30o metres, but most countries have 
to have one or two amongst their share. 
Taken as a whole, the plan seems a very 
sound one, carefully worked out and likely 
to have good results so long as everyone 
concerned does everything to ensure rigid 
adherence to its details. 

One reads rather sadly that no fewer than 
seven countries -Lithuania, Finland, Hol- 
land, Hungary; Sweden, Poland, and 
Greece -have not signed the Convention, 
though it is stated that it is " anticipated 
that they will comply _with its "provisions." 
This is not good - enough, for more than one 
of the countries concerned owns sufficient 
high= and - medium -powered 'stations to 
wreck; the entire; scheme if it should choose 
to indulge in wavelength grabbing. It is 
to be hoped that all of these seven will sign 
before the plan comes into operation, as it 
will 'on January 15th nest. . 

Interference from Small Stations 

Signing the Convention again may or may 
not mean going the whole'hog, so, to speak. 
France, if- my memory serves nie, signed 
both the Geireva and the Prague agreements, 
and so did Sweden ; but the smaller stations 
of these two countries seem to have been 
using almost any wavelengths that they 
liked, and they are responsible for a great 

machinery; Austria passed a law dealing 
with this matter some time ago, and I believe 
that Germany has taken similar steps. Both 
Spain and Denmark are now taking action, 
too. Our own Parliament will be consider- 
ing man -made interference before long, and 
it is to be hoped that a satisfactory Bill will 
pass into law. It should certainly be made 
a punishable offence to sell or to install any 
kind of apparatus that can interfere with 
broadcast reception, for extensive experi- 
ments made by or on behalf of the Post 
Office authorities show that there is hardly 
a case in which radiation cannot be elimin- 
ated altogether or reduced to something very, 
small if proper steps are taken. 

I wonder if any fellow long- distance en- 
thusiasts have picked up a very powerful 
Dutch transmission, which is usually to be 
heard rather late at night. This is the new 
50- kilowatt station at the Hague, which is 
eventually to take over Huizen when Huizen 
is Huizen, or Hilversum when Hilversum is 
Huizen. 

The Upper Medium Band 

At the moment of writing the weather is 
very unsettled, and atmospherics have been 
a distinct nuisance for some days. This is 
only what one would expect, for thunder- 
storms of considerable violence have 
occurred in many parts of the country. 

Except from stations at the bottom 
of the long -wave band and the top of 
the medium -wave band signal strength 
continues to be almost phenomenal for 
the time of year. It appears that 
the hand between approximately 520 and 
approximately 1, i6o metres is the . one 
to suffer most this summer. Luckily, it con- 
tains few broadcasting stations of impor- 
tance, though there may be a different tale 
to tell next year. 

Stations particularly worth attention are 
Vienna, Prague, Langenberg, Lyons Doua, 
Beromünster, Paris Ecole Supérieure, Rome, 
Berlin Witzleben, Katowice, Söttens, Leip- 
zig, Hamburg, Strasbourg, Milan, the Poste - 
Parisien, -Hilversum, Turin, Gleiwitz; Nürn- 
berg, and Fécamp on the medium waves. 
On the long waves all of the important 
stations are well heard except for Kalund- 
borg and Oslo, whilst Radio -Paris, Zeesen 
and Warsaw are outstanding. 

D. EXER. 
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Ferranti Class "B" 
Super Power Converter 

THERE must be a large number of owners 
of battery sets who have decided to 

take advantage of the new Class " B " push - 
pull amplification system whereby nearly 
seven times the normal output, can be ob- 
tained for practically no increase in H.T. 
battery consumption. It may be difficult, 
however, to find room in an existing receiver 
to house the necessary extra valve and com- 
ponents, and it is to meet these conditions 
that the Ferranti Class " B " converter has 
been introduced. The valve which has 
hitherto done duty as an output valve in the 
receiver is made to act as driver, and may 
with advantage be biased to a more nega -- 
tive value so as to reduce anode current. 
The converter consists of a highly efficient 
driver transformer, a Class " B " valve, 
and a multi -ratio output transformer con- 
tained in an attractive walnut finished cabi- 
net measuring but gin. X6in. x 4;in. wide. 

To put the converter into operation it is 
necessary to disconnect the speaker from the 
set and join it in turn to various pairs of 
terminals on the secondary of the output 
transformer until the most pleasing results 
are obtained. In addition to this, the out- 
put terminals of the receiver must be joined 
to the input of the unit and the Class " B " 
valve fed with L.T., for which purpose two 
leads with spade terminals are provided. 

The Ferranti Class " B " converter, giving 
an output of about 2 watts. The L.T switch 

can be seen at the front of the case. 

The unit will work equally well after a 
triode or pentode, and by virtue of the num- 
ber of tappings on the output transformer 
can be matched with any speaker of high or 
low impedance. The price is 63s. complete 
with v,el'.e. 

BOOKS RECEIVED 
The Inventor and His World in- I. Stafford 

Ilatfield. A book of sound practical advice to 
inventors, explaining what is and is not patent- 
able, the need for practical manufacturing 
knowledge, or the aid of one having such know- 
ledge in producing a successful patent, the 
psychology of marketing and disposing of in- 
ventions and a brief outline of present Patent 
Law. Pp. 269, with 4 illustrations. Published 
by Kegan, Paul Trench, Trubner & Co., Ltd., 
London. Price Gs. 

Photo.Electric Cell Applications by R. C. 
Walker, 13.Sc. and T. M. C. Lance. Describing 
the uses of Photo -electric cells in Television, 
Talking Pictures, Electric Alarms, Counting 
devices, etc. _Pp. 193 -F viii with rit Dia- 
grams and Illustrations. Published by Sir 
Isaac Pitman and Sons, Ltd., London. Price 
8s. Gd. 
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BROADCAST BREV1'IIFS 
Break in the Foundations" 

T" ".Foundations of Music " series is 
to cease -for two months. There is 

something cataclysmic in this decision, for 
the " Foundations," like the poor, have 
been always with us. Although the inter- 
ruption will not be longer than a.few weeks, 
i.e., during July and August only, the break 
is the first in a sequence of 285 weeks 
during which they have held the stage 
every evening except Sunday. 

For the Student 
The " Foundations " started as broad- 

casts of classical music, when classical music 
was less common in the programmes than it 
is to -day. Nowadays there is a little more 
latitude in the choice of pieces, the sole 
criterion being that the material chosen and 
the manner of its playing shall be of value 
to the serious student of music. 

Practically "every artiste of distinction in 
this country has contributed to the " Foun- 
dations." The composers most frequently 

drawn upon have been Beethoven, Bach, 
Schubert and Brahms. 

Mid -Week Service Closes Down 
Another temporary su,pension will be that 

of the Mid -Week Service, which will not be 
held during the months of August and 
September. 

A little while ago there was some talk of 
terminating this feature, but the Rev. 
W. H. Elliott, addressing a special appeal 
from the pulpit for opinions on the value of 
the service, was overwhelmed with requests 
for its continuance. 

L, L., La- 

Are Announcers Human ? 
IT is a good thing that announcers are 

human enough to make mistakes some- 
times, otherwise we should fail to appreciate 
their almost machine -like precision and 
.accuracy. The other evening we were told 
that the next soloist would be " Mr. Michael 
Cole," and it was quite entertaining to sense 

:the flutter of excitement in the studio and 
hear the hurried whispers which preceded 
the correction, " Mr. Maurice Cole." In- 
stantly listeners felt more at home ; the 
announcer was a human being after all! 

Nerve Strain for Listeners 
IT is good news that Mr. Val Gielgud, the 

Productions Director of the B.B.C., has 
decided to revive " Flags on the Matter- 
horn," the German radio play, on July 6th 
(Regional) and 7th (National). " Flags 
on the Matterhorn " was broadcast here in a 
translation in July last, the sixty -fifth anni- 
versary- of the conquest of the mountain. 
Until 1865, the year of the race between 
Whymper and Carrel, the 14,780 feet high 
Matterhorn was thought to be unconquer- 
able. The play tells the story of the 
Englishman's victory over the Italian guide, 
a victory which took a terrible toll of 
human life. Some listeners found the 
thrilling story as brought to them by the 
microphone too severe a strain for their 
nerves. The tremendous realism of the 
microphone performance, however, made 
" Flags on the Matterhorn " one of the out- 
standing plays of a decade of broadcasting. 

By Our Special Correspondent 

Sir John Reith 
Ii IE very latest rumour at Broadcasting 

House is that Sir John Reith intends to 
re-i n. There is ho doubt that the broad- 
casting machine . has been so efficiently 
organised that it practically " runs itself," 
but anyone with any .experience of 
machinery knows that an untended Machine 
is about as trustworthy as a cat among 
pigeons, and I shall be very surprised indeed 
if, when Sir John leaves Portland Place, he 
does so because the B.B.C. " can look after 
itself. - 

In any case, there is probably no truth 
in the rumour. 

t-, 

The King to Broadcast 
THE King is to be heard on the broad- 

cast microphone on July 26th when His 
Majesty travels to Southampton to open 
the new graving dock there. 

In addition to the King's speech there is 
to be a running commentary on the scene 
by Mr. Howard Marshall. 

Mast Climbing : The New Sport 
- irprised that no publicity seeker has 

aver before hit upon the idea executed by 
Mr. E. L. Mallalieu, M.P., on Sunday last, 
when he climbed the North Regional mast 
-to take a photograph of his constituency. 

We all know that the B.B.C. is forbidden 
to broadcast advertisements, but there 
should be no legal difficulty in using the 
masts for propaganda purposes. 

B.B.C.'s Opportunity 
The spectacle of an athletic man balancing 

on a Daventry Soo- footer would be very 
compelling, and I have no doubt that the 
B.B.C. could speedily arrange a scale of 
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charges for ascending the various masts 
belonging to the Corporation. 

No doubt the tariff would be fairly high 
for the Brookmans Park masts, for, 
although comparatively low, their nearness 
to the Metropolis would ensure large Sunday 
afternoon crowds. On the other hand, 
Scottish Regional masts would be available 
for a mere song for obvious reasons. 

Views Across the Atlantic 

TRANSATLANTIC 
conversations on the 

World Economic Conference will be 
broadcast next month. An American 
economist, talking from the United States, 
will give his views to listeners on both sides 
on July loth, and on the following night a 
British expert will reply. Further talks will 
be given on July 17th and 18th. I under- 
stand that the B.B.C. programmes may be 
revised from time to time at short notice, 
as and when the opportunity presents itself, 
for a special broadcast from the Conference. 

tc, 

The B.B.C.'s Chaplain 
THE Rev. F. A. Iremonger will on July 

r7th take over his duties as " Chaplain 
to the B.B.C." At least, this seems to nie 
to be the most appropriate title, though 
there have been all sorts of other sugges- 
tions, such as " Vicar of Broadcasting 
House," " Bishop of Broadcasting," and 
" Priest of the Ether," none of which seems 
quite the correct thing. What do you 
think? 

GL, 

Criticism 
OVERHEARD at a cinema following the 

inaugural recital on the B.B.C. organ : 

"1 say, Minnie, what did you think of 
the B.B.C. organ? A bit old- fashioned, 
what! It didn't seem to tremble properly." 

ULTRA -SHORT WAVES AND THE MICROPHONE. Parabolic mirrors are used for 
" beamcasting " at the Chicago Century of Progress Exposition. This is the apparatus under 
test. Its sponsors guarantee that, unless the beam is intercepted. complete privacy is secured. 
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Six -Sixty "Super Five" 

SUPERFICIAL glance at the title sug- 
gests that this receiver is yet another 
superheterodyne. Actually, it is a 
straight set incorporating two screen - 

grid H.F. stages -a type which has many 
advocates among discriminating people. Al- 
though perhaps not quite so sensitive or 
selective as the superhet, the straight re- 
ceiver is free from second channel whistles, 
and has a lower general level of background 
noise. 

In the Six -Sixty " Super Five " the first 
H.F. stage is tuned and the second aperiodic. 
The aerial and tuned anode coils associated 
with the first stage are tapped down to im- 
prove selectivity. The grid detector -a 
triode -is transformer -coupled to the power 
pentode output valve, which feeds the mov- 
ing -iron loud speaker through a choke filter 
circuit. High -tension current is derived from 
a full -wave valve rectifier and is smoothed 
by a choke in the negative lead. A potentio- 
meter in series with the choke supplies the 
variable grid bias for volume control in the 
first H.F. stage, and also the bias for the 
power valve. The second H.F. valve is in- 
dependently biased by a resistance in the 
cathode lead. 

The principal components comprising the 
chassis are of exceptionally good quality. 
Isolantite insulation is used at all vital points 
in the high- frequency circuits and the tuning 
condensers and coils are of efficient design. 
The latter are enclosed in copper cans of 
large volume. The well- mounted detachable 
pilot lamp and the neat mains voltage 
adjustment with its automatic reference 

Good Performance 
Combined With Simple 

Tuning 
scale are details which stamp the chassis as 
a high -grade product. Freedom from micro - 
phonic noises is ensured by inserting thick 
rubber washers on both sides of the holding - 
down bolts in the base. Plug and socket 
connections are provided for the loud 
speaker, and the plug itself is fitted with 
additional sockets for an external loud 
speaker. 

The gramophone pick -up is connected 
directly in the grid circuit of the detector 
valve, and must therefore be removed when 
reverting to radio reception. During the 
playing of records the detector becomes the 
first L.F. amplifier, and derives the neces- 
sary bias from the radio volume control 
potentiometer which should be set in the 
maximum position. 
An external pick -up 
volume control is 
required. 

No reaction is 
employed, and the 
receiver is simple to 
operate. There are 
three controls;: the 
tuning dial, which is 
calibrated in wave- 
lengths, the volume 
control and ..on -off 
switch, and the 
waverange switch. 
Alternative. . aerial 
connections are pro- 
vided at the back of 
the set, one for local 
station reception at 
close range and the 
other for distant re- 
ception at maximum 
efficiency. 

The range is equal 
to, or slightly better 
than, that of a good 
three -valve set using reaction, and the per- 
formance is obtained without the need for 
critical tuning adjustments. Five or six 
foreign stations were received on medium 
waves during the daytime, and the long - 
wave range was exceptionally good from the 

FEATURES 
Type.- Four -valve "straight" receiver with 
two H.F. stages (no readion). Circuit. - 
Tuned screen -grid H.F. -aperiodic screen - 
grid H.F. - -- triode grid detedor power pentode 
output. Controls. -(1) Tuning with illu- 
minated dial calibrated in wavelengths. (2) 
Volume and on -off switch. (3) Waverange. 
Price. -14 gns. Makers.- Six -Sixty 
Radio Co., Ltd., 17/18, Rathbone Place, 

London, W.1. 

.., 

point of view of sensitivity -more so than in 
many superhets we have tested. Selectivity 

, on long waves was also of a very high 
standard, and the Zeesen programme, in 
London, was quite free of interference from 
Daventry and Radio Paris. On the medium 
waveband approximately five channels on 
each side of the Brookmans Park trans- 
mitters were taken up by the spread of these 
stations. The power output is ample 
for the built -in moving -iron loud speaker, 

' DETECTOR VALVE 
4 HL. AC 

OUTPUT VALVE 

4 PENT. S. P. 

2nd HF VALVE 
4 YSC. AC 

TUNED ANODE 
COILS AERIAL TUNING COILS 

1st HF. VALVE 
4 YSG.AC 

RECTIFIER VALVE 

W.462 

VOLUME CONTROL 
AND 

ONOFF SWITCH 
DETACHABLE 
PILOT LAMP 

HOLDER TUNING CONTROL 
WAVE.RANCE SWITCH 

"W'tfekss Workl 
COI", 14N 

The chassis is mounted in the cabinet on rubber washers to 
minimise microphonic noise. 

which gives surprisingly good quality for its 
type. The reproduction is particularly clear 
and incisive in the middle and upper middle 
registers, and there is sufficient bass response 
to save the set from sounding high -pitched. 
There is no evidence. Elf box resonance, and 

the . walnut - finished 
cabinet is both solid in 
construction and impos- 
ing in size and appear- 
ance. 

Two H.F. stages --the first tuned and the second aperiodic give ample range without reaction in the 
Six -Sixty " Super Five." 

VALVE AND CIRCUIT 
TESTING 

SERS of the older 
type of Avonieter 

multi -range testing meter 
may not be aware that a 
hooklet giving much use- 
ful information on valve 
and circuit testing is now 
issued by the manu- 
facturers. 

During the month of 
July, all buyers of Avo- 
meters will be given, free 
of all cost, an Avodapter, 
which facilitates the test- 
ing of valves in situ. 
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LABORATORY TESTS 
A Review of Manufacturers' New Products 

HIVAC VALVES 
IiIVAC valves are made by The High 

Vacuum Valve Co., Ltd., .113; 117, 
Farringdon Road, London, E.G., attention 
having been given so far to the develop- 
ment of the two -volt battery valves. Other 
types are in course of development, and will 
soon make their appearance. In all, eleven 
different battery types are contemplated, 
but at the time of preparing this review 
seven only are generally available, but the 
remainder will be released very soon. The 
seven two -volt battery valves examined com- 
prise an H.z1o, L.21o, D.21o, P.220, PP.220, 
SG.210 and VS.21o. The last two men- 
tioned are screen -grid H.F. amplifying 
valves, the VS.210 being a variable -mu type. 
The working grid bias is from o to 14 volts 
and over this range the mutual conduct- 
ance changes from r mA /volt to 0.075 
mA /volt. The maximum anode potential 
is 150 volts, and the price of this valve and 
the ordinary screen -grid model is los. 6d. 

The D.210 is a triode valve designed 
especially for use as a detector. It differs 
from the other general- purpose types in that 
the entire electrode assembly is surrounded 
by an earthed shield, the function of which 
is to reduce the external electrostatic field 
of the valve. The D.210 has an A.C. re- 
sistance of 13,300 ohms, an amplification 
factor of 16 and a mutual conductance of 
1.2. Its price is 5S. 6d. 

The H..210 and the L.210 are general -pur- 
pose valves, the former being suitable for 
use as a grid detector or oscillator in super- 
heterodyne receivers while the latter will 
serve as a first stage L.F. amplifier or anode - 
bend detector. The H.210 has an A.C. re- 
sistance of 22,000 ohms and an amplification 
factor of 25, while the L.2ío is rated at 8,600 
ohms A.C. resistance and amplification fac- 
tor ro, and the price is 4s. 6d. in each case. 

Selection of 
Hivac two -volt 

valves. 

Two power valves are available, a P.220 
and a PP.22o, the former costs 5s. 6d. and 
the latter 6s. 6d. The P.220 is intended 
primarily for use in portable sets and pro- 
vides an undistorted output of 175 milli - 
watts, while the PP.22o gives about 25o 
milliwatts. Pentode equivalents and also a 
Class " B " amplifier will be available very 
soon. 

Tests made with some specimen Hivac 
valves in a recent Wireless World receiver 

.. i .. . 

gave results in every respect comparable with 
those they replaced, selectivity, sensitivity 
and volume being sensibly the same and the 
performance of the receiver was entirely 
satisfactory from every point of view. When 
the remaining valves in this series become 
available there will be an exact replacement 
for every valve now in general use. 

DIX -MIPANTA TEST METER 

A SMALL vest- pocket size universal test 
meter suitable for D.C. or A.C. measure- 

ments has been introduced by Electradix 
Radios, 218, Upper Thames Street, London, 
E.C.4. It has three voltage ranges selected 
by sockets placed just above the scale win- 
dow, and they cover respectively o -7.5 volts, 
o -150 volts, and o -300 volts. On the lowest 
range the resistance of the meter is exactly 
loo ohms, and if used for the measurement 
of anode current will enable readings up to 
75 mA. to be made. The 150- and 300 -volt 
ranges each have a resistance of 71 ohms per 
volt and require 14 mA. for a full -scale de- 
flection. 

Universal vest -pocket test meter - 
the Dix -Mipanta. 

Despite its small size the accuracy with 
which voltage measurements can be made is 
surprisingly high, indeed, it could not be 
improved in view of the limitations imposed 
by the scale. For example, an A.C. poten- 
tial of 300 volts was read as being 297 volts 
on the Dix -Mipanta, the difference being of 
the order of the thickness of the pointer only. 
The same high order of accuracy was main- 
tained over the major part of the Soo -volt 
range. 

The 7.5 -volt range can be regarded as sen- 
sibly accurate over the most useful part of 
its scale, and measurements of A.C. valves' 
heater voltages can be made with the assur- 
ance that the meter error is negligible. 

This instrument should prove exceedingly 
useful to the experimenter, since the one 
meter suffices both for A.C. and D.C. 
measurements, and the price is 195. 6d., 
complete with a pair of leads and plugs. 

BLUE SPOT MODEL 45 P.M. 
IN the Blue Spot range of permanent - 

magnet moving -coil loud speakers the 
model 45 P.M. occupies an intermediate 
position between the inexpensive 29 P.M. 
and the de luxe model 99 P.M., which is 
already well known. The chassis, dia- 
phragm, and moving coil are similar to 
those of the more expensive models, but the 
permanent magnet and output transformer 
are of slightly different design. Three ratios 
are provided in the transformer, which is 

n 
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Blue Spot model 45 P.M. permanent- magnet 
moving -coil chassis. 

mounted underneath the chassis on an angle 
bracket suitable for supporting the loud 
speaker vertically. As in the 99 P.M. model, 
the centring spider is of unusually large 
diameter, which ensures adequate flexibility 
with lateral rigidity. 

The useful frequency range is from 75 to 
4,500 cycles, but the diaphragm responds up 
to more than 8,000 cycles. In the bass the 
output is greatest between 90 and 140 cycles, 
with a maximum at 120 cycles, while in the 
upper register the response is at a maxi- 
mum between 2,500 and 3,000 cycles. 
Speech is exceptionally clear, and the essen- 
tial elements contributing to good reproduc- 
tion of music are adequately represented. 
The sensitivity is in every way satisfactory. 

The chassis is finished in the characteris- 
tic Blue Spot copper enamel, and the price 
is 45s. The makers are The British Blue 
Spot Co., Ltd., 94-96, Rosoman Street, 
Rosebery Avenue, London, E.C.1. 

SOLON RESIN -CORED SOLDER 
MADE by W. T. Henley's Telegraph 

Works Co., Ltd., Holborn Viaduct, 
London, E.C.r, the Solon resin -cored solder 
is particularly well suited for use in the con- 
struction of wireless receivers, for the flux 
embodied in the solder is entirely free of any 
corrosive content. It is exceedingly handy 
and simple to use, and as only the correct 
quantity of flux is expended, clean and 
safe joints are made with the greatest of 
ease. The soldering iron must be maintained 
at a reasonably high temperature, in which 
connection it should be mentioned that this 
firm market, also, an electric soldering iron 
under the same trade name. 

Solon resin -cored solder is sold in 6d. reels, 
while the price of the Solon electric solder- 
ing iron is 7s. 6d. 

Trade Notes 
The Curtis Manufacturing Co., Ltd., 32, 

Spring Street, Paddington, London, \V.2, manu- 
facturers of rvsistances of every kind, have 
now acquired new premises at 26 -28, Paddens - 
wick Road, Hammersmith, London, W.6. The 
telephone number is Riverside 4456. 

The Edison Swan Electric Co., Ltd., 155, 
Charing Cross Road, London, W.C.2, announce 
that accommodation has now been found at 
the above address for their Publicity Depart- 
ment and the telephone number is Gerrard 
866o. 
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READERS' 
PROBLEMS 

Short -circuiting the Pick -up Coil 
AREADER, who is using a metallised 

first detector valve in his Monodial 
superheterodyne, has noticed that signals 
disappear when the metal coating of this 
valve is touched. He can see no definite 
reason for this effect, but imagines that it 
may possibly be due to an alteration in 
the value of the bias resistor brought about 
by shunting it with the resistance of the 
body to earth. We are asked to say 
whether this assumption is correct, and also 
whether the effect is a normal one. 

Fig. r. -When the metallised bulb of a first 
detector valve is touched, signals will be 
weakened as a result of the added body 

capacity C. 

It is natural that signals should be weak- 
ened in strength, or even cut out entirely, 
by touching the metallised coating of the 
first detector valve. The pick -up coil, 
through which energy from the oscillator 
circuit is induced into the detector grid 
circuit, is included in the cathode circuit, 
and, as a result of touching the metal, this 
pick -up coil is shunted by the capacity of 
the body, and what amounts to a partial 
short -circuit is introduced across it. At 
the same time the amount of capacity 
transferred to the tuned circuit of the oscil- 

The Wireless World 
INFORMATION BUREAU 

THE service is intended primarily for readers 
meeting with difficulties in the construe. 

tion, adjustment, operation, or maintenance 'of 
wireless receivers described in The lVireless 
World, or those of commercial design which from . 
time to time are reviewed in the pages of The 
Wireless World. Every endeavour will be made 
to deal with queries on all wireless matters, pro- 
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lator is increased, with the result that 
the oscillator frequency changes, and so 
the signal may easily be lost entirely. The 
" phantom " condenser C, connected by 
dash -dot lines in Fig. r -, represents body 
capacity. 

This accounts for the effect noticed ; the 
change of effective bias resistance brought 
about by touching the valve is entirely 
negligible, and could not be responsible. 

'Internal Short - circuits 
ANY L.F. transformers, smoothing 

chokes, and similar components are 
fitted with earthing terminals through 
which their cases or iron cores may be con- 
nected to earth. Whether these terminals 
be used or. not is seldom a matter of im- 
portance, but at any rate. no harm should 
be done by earthing them in the manner in- 
tended by. the makers, and indeed it is a 
good plan to make it a rule always to " tie 
down' all masses of metal wherever 
possible. 

These remarks are prompted by a letter 
from a reader, who finds that his H.T. fuses 
' 

` blow " as soon as the metal shroud of the 
smoothing choke is earthed. The set works 
quite well without the earth connection, 
but we are asked to say what is likely to be 
wrong with the choke. 

It seems that there must be a short-cir- 
cuit between the metal shroud and the wind- 
ing ; very probably one of the terminals or 
leading -out wires is imperfectly insulated, 
and the fault should not be a difficult one to 
trace or to put right. 

CORRESPONDENCE 
Iron -dust Cores 
THE universal application of dust -core 

radio -frequency inductances seems to 
call for standardised representation. 

In the development of Nucleon tuning 
coils I have found it convenient to utilise 
a symbol consisting of a broken or dotted 
line instead of the usual full line normally 
used for an iron -core coil: 

I am suggesting that this convention be 
adopted, and I believe a number of radio 
workers are already utilising my suggestion. 

The use of a broken line is actually sym- 
bolical of the exact nature of the core, and 
it therefore appears-to be a very appropriate 
symbol. 

It is to be hoped that the suggested sym- 
bol will be recognised by the standardisa- 
tion committees to whom the suggestion is 
being communicated. PAUL D. TYERS. 

Watford. 

Inexpensive Short -wave Receiver 
OUR readers may be interested in a 
single -valve super- regenerative circuit 

with which I have had considerable success. 
To those acquainted with the Armstrong 
Super -regenerative arrangement, the dia- 
gram will more or less explain itself. It 
will be recalled that one of the chief draw - 
backs óf this -type of receiver is the poor 
selectivity, which together with the 

r 
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enormous H.F. amplifying properties makes 
this disadvantage even more acute. In 
order to overcome this shortcoming a form 
of pre -selector circuit is employed, which 
is coupled to the grid circuit by a small 
capacity condenser : it is advantageous 
for this to be variable. 

This idea may sound rather unreasonable 
for short -wave reception where all possible 
sources of losses should be avoided, but in 
practice it snakes little difference to a super - 
regenerative receiver, where the sensitivity 
is very high. 

All the tuned circuits and associated parts, 
including the valve which is of the screen - 
grid type, are completely screened -on top 
as well. This is very important if the selec- 
tivity gained by the additional tuned circuit 
is to be realised, since a super -regenerative 
receiver will pick up on the coils and wiring 
to a surprising extent, even though screened 
all round ; and an aerial often makes little or 
no difference to the rectified outputs - 

In order to avoid extra coil changing, the 
aerial coil can he tapped to cover the re- 
quired wavelength bands, while the grid coil 
can be interchangeable ; or two of the com- 
mon dual -range short-wave coils can be 
utilised. Efficiency of coils is not so very 
important ; I find that coils wound on any 
old formers give very satisfactory results. 

Circuit of super- regenerative receiver 
described by Mr. J. H. Slater. 

Using á. small indoor aerial about r2ft. 
long, 15 or more American and Canadian 
stations could be heard on most nights with 
this circuit ; W8XK, Pittsburg on 48.86m. 
and 25.27m. often came in with sufficient 
strength to work a loud speaker at moderate 
volume. Results do not come all at once 
with this type of receiver, which requires 
considerable practice and patience to adjust. 
The strength of the quencher oscillations 
(controlled by the variable resistance), has 
an important bearing on the performance 
of the receiver, and the best strength can 
only be found by trial, and may vary with 
different wavelengths. 

For those who like to get the utmost out 
of a single valve, there is nothing to beat 
the super -regenerative circuit, and with im- 
proved selectivity, it bids fair to rival many 
of the smaller super -het. arrangements. 

- J. H. SLATER. 
Bradford. 
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