
THE 
PRACTICAL RADIO 

JOURNAL 
25 {h ~ar of Publication Worl 

Xo. 831. 

Proprietors : ILIFFE & SONS LTD. 

Editor: 
HUGH S. POCOCK. 

Editorial, 
Advertising and Publishing Offices : 

DORSET HOUSE, STAMFORD STREET, 
LONDON, S.E.I. 

Tt•lcphonr: Hop 3333 (50 linos). 
Telf"gram": '' Ethaworld, Sedi~t, London." 

CovENTRY : Hertford Street. 
Tt•legram..;: 

"Autocar, Covent1 y." 
Tclf'phone: 

5210 Coventry. 

BIRMINGHAM: 

Guildhall Buildings, Navigation Street, 2. 
Telegrams: Td('phon{': 

'' AutoprC'ss, Birmmgham." Z97I Midland (-t lin('s). 

MANCHESTER : 260, Deansgate, 3. 
Tt'lq.-;-rams: Telephone: 

"Ilitl<·, l\Lwchc'jtcr." Bladdriars 4 t 12 {4- lin('s). 

GLASGOW : 26s, Renfield Street, C.Z. 
Tell"'gr.:tm::;: "Iliffe, Glasgo\\'," Telephone: Central4S57. 

PUBLISHED WEEKLY. EKTERED AS SEC0:'1D 
CLASS MATTER AT NEW YORK, N.Y. 

Subscription Rates : 
Home, ;/;I Is. 8d. ; Canada, ;/;I Is. 8d. ; other 

countries, ;[;1 3s. IOd. per annum. 

As many of the rirc!lits and apparalus described in these 
pages are mrcred by patents, fenders are adriscd, befort 
rnahi11g use of them, to sat1Sfy ihemselres t/zal they wo111d 

r.ot br iHjnnging pate;~ts. 

CONTENTS 
Page 

Editorial Comment 97 
The 193G Monodial AC Super 98 
A New Power Output Valve 105 
Current Topics 107 
R.adio Data Charts- V Ill 108 
R.andom R.adiations 111 
Unbiased . . 112 
Micro-waves for Guiding Ships in 

Fog 113 
Listeners' Guide for the \V cek 114 
Fen·anti " Nova " Reviewed 1J(j 

New Apparatus R.eviewed 118 
Broadcast Brevzties 11[J 
Letters to the Editor 120 
N ovtl Frequency Generator 121 
R.eaders' Problems. . 12.2 
Principal Broadcasting Stations. . 123 

FRIDAY, AUGUST 2ND, 1935. 

EDITORIAL' 
Censorship of 

Programmes 

The Broadcaster's Responsibility 

H 
on· often has it been argued 
by supporters of broadcast 
advertising that there never 
could be any serious risk of 

abuse of the microphone for advertising 
purposes, since this would automatic
ally result in turning away listeners 
and so destroying the advertising value 
of the station's publicity ? Even if 
thi:; argument may be a sound one in 
theory, in practice it does not seem to 
work. 

f'or :.:ome reason the microphone 
appears to attract the type of adver
tiser who \vould find his announcements 
exclmled from good-class newspapers 
a ncl periodicals. 

In America action is at last being 
threatened against owners of stations 
who sell time to undesirable adver
tisers. In one case it is a slimming 
preparation, regarded as dangerous by 
the medical profession, which has 
offended ; in France the Government 
has taken action against stations which 
haYe been in the habit of broadcasting 
lurid details of crimes. 

Unless proper control is exercised 
owr broadcasting transmissions there 
seems to be no limit to the uses to 
which the microphone \vill be put, 
however offensive the nature of the 
broadcasts may be to self-respecting 
listeners. 

\\'hen financial gain in the shape of 
revenue from advertising programmes 
is in question, then any advertiser and 
any publicity material seems to get 
access to the microphone. 

And we need not restrict our investi
gation to America in the matter of 
advertising matter in bad taste, for 
there have been some deplorable 
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COMMENT 
examples in recent Continental pro
grammes. 

If we were confident that these 
broadcasts discouraged listeners so that 
the position became self-adjusting, we 
might feel less perturbed, but there 
does not appear to be enough evidence 
that unsavoury programmes mean the 
loss of listeners to reassure us on this 
point. 

This brings us, of course, to the con
clusion that broadcasting should be 
planned on a higher plane than the 
tastes of the majority of listeners \voulcl 
dictate. 

Civilisation itself is based on a code 
of rules not always universally accept
able but, nevertheless, recognised to be 
in the best interests of humanity in 
general. Broadcasting wields an enor
mous influence for good or evil, and its 
responsibility is great. It should be 
subject to an even stricter code than 
\Vould apply to any other means of 
approach to the public because of the 
wider dissemination of its programmes. 

The Radio Show 
Three Special Numbers 

T HE annual Radio Show opens 
to the public at Olympia on 
Wednesday, August the 14th. 

This year three special numbers of 
Tlze Trirrlcss World will be devoted to 
giving our readers a full account of 
everything of interest. 

Next week's Special Issue will be a 
Sho\v Forecast, giving a guide to the 
Stands and a general survey of the 
most important exhibits on which 
advance information is available. 

The issue of August r6th will be a 
complete Show Report, constituting a 
Stand-to-Stand record of the exhibition. 

In the third Show Number, August 
23rcl, the technical staff of The Wireless 
World will review. the Show, discussing 
new developments from a critical point 
of view. 
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1936 Monodial A C Super 
The Construction, Adjustment and Operation of a Highly ~ 

Sensitive Quality Receiver 

CONSIDERATIONS of theory underlying the design of this receiver were fully dealt with in 
the previous article, and in this instalment the construction of the set is discussed. The 

initial adjustments also receive full treatment, and a procedure has been developed which readily 

T HE components are assembled on 
two aluminium chassis, one for 
the receiver proper and the other 
for the output stage and mains 

equipment. No difficulty will be found in 
the mechanical construction, and with one 
or two minor exceptions the order in which 
the components are mounted is unim
portant. The gang condenser, however, 
should be left to the last. When fitting the 
switches, fix each to the chassis by its nuts 
and bolts, but leave these quite loose; 
then insert the control rod, and only 
tighten the fixing nuts when this rod is in 
place. If this procedure is not adopted it 
will probably prove impossible to insert 
the rod. Before tightening the set screws 
on each switch, make sure that they all 
lie to the same side of the centre line. 
The control knob for the switches has a 
standard fin. bush, but as the shaft is of 
smaller diameter a liner is employed, and 
when inserting it into the knob it is im
portant to see that the slit side of the liner 
is away from the grub screw, otherwise it 
will not grip the shaft. 

When the components have been 
.nounted, solder five long wires to the tags 

enables accurate trimming to be achieved. 

on the under side of the gang condenser, 
three for the fixed plates and two for the 
frame. Pass these wires through the holes 
provided in the chassis and secure the con
denser. 

The wiring should now be commenced, 
and will be found straightforward and 
devoid of pitfalls if the details given in 
the drawings and photographs are care
fully followed. It is, however, of greater 
importance than is often realised to follow 
the design in the matter of the physical 
positions of the wires. The general run 
of the wiring is usually at least as im
portant as the layout of components, for 
in these days of screened components 
changes in their positions usually affect 
the performance only by the changes in 
the wiring which necessarily follow. 

The Wiring 

Considerable effort has been expended 
upon obtaining an arrangement of the 
wiring which would meet the electrical 
requirements fully and yet be mechanically 
rigid and simple enough to depict clearly 
in a drawing. Although changes in certain 

leads will have no effect whatever upon 
the performance, alterations in others may 
easily cause instability or some other 
defect; consequently, a change in the 
wiring can be considered no more legiti
mate than a modification in the positions 
of the components. It is in order that the 
wiring of the original recei\'er may be 
closely followed that the practical wiring 
diagram is included in this article, and it 
is recommended that full use be made of 
it. Were the positions of the leads unim
portant, there would be no reason for pub
lishing such a diagram ; the wiring could 
be perfectly well carried out from the cir
cuit diagram alone, if it were important 
only that the correct points be joined 
together. 

No. r6 gauge wire is used for the heater 
connections, and it is advised that these 
leads be first placed in position, since the 
wire is very stiff. It should, of course, be 
straightened by stretching it slightly. It is 
used also for a few other leads where 
special rigidity is advisable. The rest of 
the wiring is carried out with No. r8 01 

No. 20 wire, according to preference. No. 
r8 is preferable in many cases on account 
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The 1936 Monodial AC Super-
of its greater stiffness, but nothing larger 
than No. 20 should be used in the case of 
the screened leads. 

It may be remarked that the screened 
leads are earthed by clamping them to 
the chassis by metal straps. Soldered con
nections to the metal braiding should not 
be made, for it has proved almost impos
sible to solder the braiding without char
ring the insulation, and a breakdown 
sooner or later is then almost a certainty. 
Such breakdowns are often intermittent 
and quite difficult to trace, so that it is as 
well to remoYe 90 per cent. of their possi
bility by refraining from soldering in such 
cascs. Flex leads are fitted to the IF 
transformers. These should be cut to the 
correct length and pieces of screened 
sleeving pushed over them, th~ metal 
braiding just being allowed to pass inside 
the screening cans. 

currents, and the longer the leads the 
greater the chance of unwanted coupling 
between different circuits. The case is 
similar with resistances, particularly those 
joined in the anode or grid circuit of 
a Yalve. 

The Initial Adjustments 

If these points be borne in mind, and 
the wiring plan carefully followed, there 
is no reason to anticipate difficulty in 
getting the receiver to function, and the 
set should operate perfectly as soon as the 
mcessary initial adjustments have been 
made. When setting up the set, insert all 
valves except the muting valve and switch 
on. After allowing a short time for the 
valves to warm up, check over the voltages 
and currents and make sure that thev are 
reasonably in accordance with the figures 
in the accompanying table. They are un-

negligible, and 15 per cent. is not serious, 
particularly if they are consistent. If one 
circuit shows a high voltage accompanied 
by a low current, however, then it must 
be taken as an indication of a probable 
fault in that circuit-a valve, resistance, 
or condenser being the probable cause, or 
else a mistake in the wiring. It may bE 
remarked that the resistances R24, R25, 
and Rz6 in the voltage divider dissipate 
a fair amount of heat, and the fact that 
they are hot to the touch is no indication 
of anything amiss. 

The initial adjustments are chiefly to the 
ganging, and although this may quite well 
be carried out without additional equip
ment, it is more easily done if a calibrated 
oscillator, which need not be modulated, 
be available. Assuming that such an oscil
lator can be used, set it at 465 kc j s, insert 
a condenser in series with its high potential 
output lead, and connect it between the 

IDENTIFYING THE PRINCIPAL COMPONENTS 

SPEAKER f'l.tJG SOCKET 

VOL.VME CONTROl RIS 

l~t I F 
TRANSFORMER 

V.O,I.VE VMP40 

A <:~nd E TERMINAt..S 

MUTING C.ONTFWL R23 

------- PICK UP TERMINALS 

DETECTOR and LF VALVE MHP4 

.. ~ 

In this view of the apparatus the chief components can readily be seen. The three IF transform~rs are mounted in a row and 
the selectivity can be varied by means of a shaft passing through them. 

The resistances and many of the con
densers employed are fitted with wire ends 
of lengths varying from Itin. to 3in. In 
many cases they are longer than necessary, 
and where this is so they should be cut 
short. Remember that the leads to a by
pass condenser are carrying HF or IF 

likely to agree exactly, for they will be 
affected not only by the permissible varia
tions in resistances, valves, transformers, 
and mains, but by the accuracy of the 
meter used and the value of its internal 
resistance. Variations of about plus or 
minus IO per cent.. therefore. are usually 

grid (top cap WD4o) of the second IF 
valve and the chassis. Loosen the IF 
transformer coupling nearly to minimum 
by turning the control knob in an anti
clockwise direction almost as far as it will 
go. Then trim the third IF transformer 
primary circuit (top trimmer, rear can) for 
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RECEIVER UNIT 

EARTH AERIAL 
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Full details of the wtrmg a.nd layout of components are shown in these drawings. It is important that the layout of the 
wiring should be followed closely if unwanted couplings are not to be introduced. 
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The 1936 Monodial AC Super 
maximum response as indicated by maxi
mum deflection on the neon tuning indi
cator. Then trim the secondary (bottom 
trimmer, rear can) for 
maximum volume 
from the loud speaker 
if the oscillator be 
modulated. If it is not 
modulated the setting 
can usually be deter
mined by the appear
ance of a slight hiss at 
resonance, while the 
tuning indicator will 
drop b a c k v e r y 
slightly. 

Having adjusted 
these two circuits, 
transfer the oscilla
tor high potential 
lead to the first IF 
valve grid and ad
just first the second
ary (bottom trim
mer) and then the 
primary (top trim
mer) of the second 
transformer (middle 
can) for maximum 
deflection of the indicator. A smaller out
put from the oscillator is advisable on 
account of the greater amplification now in 
use. Next clip the oscillator lead to the 
frequency-changer grid (top cap), and 
similarly adjust the two trimmers on the 
first transformer (front can). The IF cir
cuits are now all tuned to 465 kc Is, and 
should require no further attention. It is 
worth taking some pains to secure preci
sion of setting of the trimmers, for the 
adjacent channel selectivity depends en-

tirely upon the accuracy of adjustment. 
As a safeguard, therefore, it is advisable 
to check the adjustment of each trimmer 

A view of the power 
unit which contains 
not only the mains 
equipment but also 
the output stage. 

b e f or c proceeding 
farther, but this time 
the oscillator can be left connected to the 
frequency -changer. . . 

The next step is to adjust the gangmg. 
Connect the oscillator to the aerial and 

earth terminals, preferably through an 
artificial aerial, but, if not, through a 
o.ooo2 mfd. condenser, and set it at r,soo 
kc Is ( 200 metres). Set the tuning dial 
at zero, and the wave-range switch for the 
medium waveband. Short-circuit the 
oscillator coil by a short lead terminating 
in spring clips by connecting the junction 
of Cg and Cro to the chassis. This will 

prevent the oscillator from 
functioning. Set the ex
ternal oscillator to give r. 
large output (o.r-r volt), 
and adjust the trimmers on 
C3 and C7 for maximum 
deflection on the indica
tor; the trimmer on C3 
will be nearly fully un
screwed. A large input 
to the set is necessary for 
adjusting in this manner, 

for the procedure 
depends upon grid 
current flowing in 
the HF or FC 
valves ; the !;rid 
current causes a 
potential to appear 
on the A VC line 
and changes the 
current through the 
first IF valve, so 
operating the tun
ing indicator. 

Having adjusted 
the two trimmers, 

set the oscillator to r -400 kc Is and tune 
the set to this frequency by the tuning dial, 
again using the neon 'tube as an indicator 
of the precise setting. Now reduce the out
put of the oscillator \Yell below the point 
at which the tube ceases to give an indi-

The wiring is clearly shown in these views of the receiver and power chassis. Note the initial sensitivity control R27, which 
projects through the side of the receiver chassis on the left in the illustration. 
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·rhe details of the power unit are shown in these drawings. Few underbase components 
are fitted and the wiring is straightforward. 

cation. Remove the short-circuit from the 
set oscillator, and adjust the trimmer on 
Cr3 for maximum response. The setting 
of this trimmer is quite critical. .If more 
than one point of response be found, select 
the strongest, and this is most easily done 
by reducing the input until only one can 
be found. 

The next step is to replace the short-

The trimming condensers are readily adjusted 
by means of an insulated screwdriver. Cio 
is the medium wave and Cq the long wave 
padding condenser, while Cxz is the long 

wave parallel trimming condenser. 

circuit on the set oscillator, set the gauging 
oscillator to 6oo kcjs (500 metres), and 
with a large output tune the set to it. Then 
reduce the oscillator output, remove the 
short-circuit from the set oscillator, and 
adjust Cro for maximum response. This 
setting is critical, and the output from the 
oscillator should be no more than is neces
sary to obtain an adequate deflection. 

A return to r .400 kc j s should now be 
made, and the trimmer on Cr3 adjusted 
exactly as described before. The setting 
found for it this time will probably be only 
very slightly different from the one found 
at first. This completes the medium-wave 
ganging, and it is now the turn of the long 
waveband. This is done in a similar 
manner to the medium, but there are fewer 
adjustments. 

Set the oscillator to 300 kcjs (r,ooo 
metres), and, of course, the wave-range 
switch to the long waveband, and stop 
the set oscillator from functioning. Tune 
the set to 300 kc Is by the main tuning 
control, using, of course, a large output 
from the oscillator. Reduce the input to 
the set, remove the short-circuit from the 
set oscillator, and adjust Crz, being care
ful to keep the input to the set small 
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enough for only the strongest response to 
be obtained. Replace the short-circuit on 
the set oscillator, adjust the external oscil
lator to give a large output at r6o kc/ s 
(1,875 metres), and tune the set to it. Re
move the short-circuit, reduce the input, 
and adjust Cr4. It may be found that 
varying this condenser has little effect. 
This is because the possible variation re
presents only a small proportion of the 
total capacity. In many cases it is hardly 
necessary to adjust this trimmer, and it is 
really included only to permit of compen
sation for variations in the capacities of 
the fixed portion of the padding. 

The Muting Circuit 

The ganging is now completed, and it 
only remains to adjust C3 to suit the actual 
aerial which is to be used. To do this, 
tune in a medium-wave station on as low 
a wavelength as possible, and adjust C3 
for maximum response. The muting valve 
may now be inserted and its control R23 
suitably adjusted to suit individual re
quirements. Experience has shown the 
ML4 valve to give the best control, but 
almost any triode will function quite well, 
and such a different type as the l\IH4 is 
very nearly as good. When R23 is fully 
rotated in a clockwise direction, no 
muting will be obtained, and when it is 
fully turned the opposite way, only strong 
signals will be audible. To adjust R23, 
tune the set to a point where the back
ground is greatest, the set being tuned to 
no signal, and slowly turn R23 until 

The trimmers on the gang condenser are 
here lettered D, E, and F, referring to the 
trimmers on the condenser sections C13, 
C7, and CJ- The trimmers A, B, and C on 
the IF transformers are in every case 
primary trimmers on the Ist, znd, and 3rd 

transformers respectively. 

silence is just, and only just, secured. It 
should then be found possible to tune from 
one end of the scale to the other with the 
stations suddenly appearing out of a dead 
silent background. With the set adjusted 
for maximum selectivity, muting will be 
obtained between channels in many cases, 
but not usually when this control is in the 
high-fidelity position_ This is not import
ant, for the same action which prevents 
muting prevents the sensitivity rising suffi-
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The 1936 Monodial AC Super-
ciently for background noises to become 
obtrusive. 

Now, although an oscillator is a very 
desirable aid to the correct adjustment of 
the receiver, it is by no means impossible 
correctly to gang the set without one, and 
as the procedure is necessarily somewhat 
different, this will now be dealt with. Re
moYe the muting valve, and screw each IF 
trimmer fully home, and then unscrew 
:ach trimmer one half-turn. The circuits 
are then very roughly adjusted to 465 
kcls, and the next step is to adjust them 
accurately. To do this, set the selectivity 
control at minimum selectivity~that is, 
fullv rotated in a clockwise direction, and 
tune in a signal. If this be strong, turn the 
control the other way until it can only 
just be heard, and adjust each IF trimmer 
roughly for maximum signals. This will 
greatly increase the sensitivity, and it 
should not be difficult to find a station of 
such strength that a good deflection is 
obtained on the tuning indicator with the 
selectivity control nearly fully rotated in 
an anti-clockwise direction. Each IF trim
mer in turn must now be adjusted for 
maximum response. Start with the second
ary of the third transformer and use the 
ear as an indicator of volume, then pro
ceed to the primary, and thence to the 
secondary of the second transformer, and 
so on, for these five using the tuning in
dicator. This completes the IF adjust
ment, and it is the turn of the ganging, 
which must first be carried out on the 
medium waveband. 

Ganging on a Signal 

Unscrew C3 nearly fully, and C7 not 
quite as much. Adjust Cr3 to haYe 
roughly the same capacity as C7, or a 
little more. Tune in a medium-wave 
station on as low a wavelength as pos
sible, and adjust C3 and C7 for maximum 
response. If this leads to C3 bei1~g screwed 
up considerably, reduce Cr3 slightly and 
retune ; on the other hand, if no optimum 
setting for C3 can be found, increase Cr3 
and retune. It should be noted that the 
trimming on C3 is very flat, and care 
must be taken in determining the indica
tions. If the set is being used near a local 
station of low wavelength, such as the 
London National, a somewhat simpler 
method is possible. The trimmers should 
be set as before, and the oscillator stopped 
bv short-circuiting its grid coil as described 
u~der ganging with a test osCillator. Tune 
the set to the station by noting the reson
ance condition on the tuning indicator, 
and adjust C3 and C7. Then remove the 
short-circuit from the oscillator and adjust 
Crs for maximum response, being careful 
to choose the strongest if more than one 
point can be found. 

When satisfied with the adjustment, 
tune in a station at the upper end of the 
wa veband~Brussels on 620 kc Is if pos
sible~and adjust Cro while rocking the 
tuning dial backwards and forwards until 
the optimum combination of settings be 
found. Then return to a weak low-wave-

In this view of the receiver the secondary 
IF transformer trimmers can be seen and 
are again lettered A, B, and C for the Ist, 

2nd, and 3rd transformers. 

length station and readjust C3 and C7. 
On the long waveband, set the tuning 

dial to receive Droitwich and adjust trz 
for maximum volume from this station. 
Then if possible find a lower wavelength 
station, such as Oslo, and adjust Crz 
while rocking the tuning dial for the best 
combination of settings. CI4 is then ad
justed in the same way, but on Huizen; as 
already explained, however, this last 
adjustment is usually unnecessary. 

Before concluding the discussion on the 
adjustment, a few remarks about the 
tuning lndicator may be advisable. The 
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when the set is tuned to the local station. 
If the glow be too great the voltage drop 
across R22 is not enough, and the value 
of this resistance should be increased. On 
the other hand, a reduction of this resist
ance is called for if the glow is not great 
enough. 

Turning now to the question of the per
formance, this should be of the same order 
as that obtained from the original receiver, 
and an indication of the performance to be 
expected, therefore, is best given by des
cribing the results obtained from a test 
on the original set. The quality of repro
duction reached a very high standard with 
the selectivity control set for low selec
tivity. The measured frequency response 
of the receiver showed a falling characteris
tic at the highest audible frequencies, but 
'~------ -----------------------------------------

A full-size blue print of the combined wiring i 
: diagrams of the receiver and power units i 
: is available from the Publishers, Dorset House, i 
: Stamford Street, London, S.E.Z. Price Js. 6d. : 

!_ ------ ------------- !'_~s!_!~:~----- ______________ _! 

this is automatically corrected by the 
rising response obtained by the combina
tion of the loud speaker and the pentode 
output valve. The result is that frequen
cies as high as 8,ooo c Is are adequately 
reproduced. With this degree of selec
tivity, many of the stronger Continental 
stations can be received well in daylight, 
but at night a higher degree of selectivity 
becomes necessary for the reception of 
those stations which have neighbours of 
equal or greater strength. 

As the selectivity is increased the sensi
tivity rises slightly and then starts to 
decrease, and the highest selectivity is 
accompanied by a considerable drop in 
sensitivity. The initial sensitivity, how
ever, is so high that this is unimportant, 
and the effect is barely noticeable, for AVC 
takes up the variations in volume which 
it would otherwise cause. With the selec
tivity nearly at its maximum it has proved 
easily possible to receive the Deutschland
sender in daylight when both Droitwich 
and Radio-Paris are working. No in
telligible modulation interference wa:: 
found in the tests, but sideband splash pre
vented the enjoyment of music, although 
speech could be followed with ease. On 
reducing the selectivity the programme 
was completely swamped by Droitwich. 
At all points in the range the selectivity 
proved adequate for distant reception and 
could be reduced when interference per
mitted to allovv of a very high standard of 
quality being obtained. The sensitivity 
proved higher than is necessary for most 
purposes when a good aerial is used, but 

values assigned to 
the different com
ponents have been 
chosen to give good 
indication, and no 
change should be 
needed with nor
mal tubes. When 
the set is tuned to 
no signal the glow 
s h o u 1 d extend 
about one-half inch 
up the tube, and it 
should fill the tube 

VALVE VOLTAGES AND CURRENTS. 

I 
Anode Screen Grid I Anode Screen 

Valve. Volts. Volts. Volts. Current. Current. 
---· ------------

mA. mA. 
HF Vl\1T'4G .. 210 110 - "1.0 4.0 1.0 
FC X41, hex ... 256 !JO -4.0 0.7.) 0.6 

osc. .. 120 - - 4.!) -
1st IF VMP4G 225 llO -4.0 2.5 1.8 
2nd IF WD40 .. 210 l\0 -4.0 3.5 2.5 
LF J\IHD4 .. 120 to anode - - 1.3 0.65 -

50 to co,thodc 
Out. N4l .. 250 263 - 3.!l 32.0 8.0 
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the reserve of power which it gave proved 
its worth in enabling the A VC system to 
function as a true anti-fading device. 

On every station giving an adequate 
signal to external 11oise ratio for enjoyable 
reception, internally generated noise 
proved negligible; valve hiss and mains 
hum were inaudible. During the tests 
local interference was exceptionally severe, 

The W.B. Type EMJW loud speaker specified. 

being perhaps a hundred times as great as 
in the average house, and amply demon
strated the value of QA VC. Without this 
fitting the noise while tuning was intoler
able unless the manual volume control was 
kept at a very low level. With the 
muting valve in circuit, however, complete 
silence was secured between stations, save 
for occasional clicks when an extra strong 
pulse of interference momentarily released 
the detector. No aurally detectable differ
ence in the quality could be found on any 
worth-while station, whether the muting 
were operative or not, and in ncrmal 
operation the risk of distortion on \\"eak 
signals is less, for muting can safely be ad
justed to function on weaker signals. In 
order to avoid misconception it may be as 
weJI to point out clearly that the muting 
circuit only eliminates noise while tuning, 
in fact, when the set is not tuned to a 
signal. When the set is tuned to a station 
the muting circuit does nothing to reduce 
noise of any kind. 

The manual volume control functioned 
smoothly and gave an entirely adequate 
range of control. It functions on radio 
and gramophone, but owing to its high 
resistance and the fact that a pentode out
put valve is used it may prove necessary 
to shunt the pick-up terminals with a resist
ance in order to prevent excessively high
pitched reproduction. The value should 
be found by trial and will depend upon the 

W'fiLP®ll®~~ 
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pick-up employed; it will usually lie be
tween so,ooo ohms and 0.25 megohm, how
ever. It should be remembered that the 
pick-up terminals are about 50 volts above 
earth potential, so that care should be 
taken to avoid a short-circuit to earth. 

It is regretted that an error occurred in 
both the circuit diagram and list of parts 
in last week's issue. The T.C.C. Type 250 
o. I mfd. tubular condenser C was omitted. 
This condenser is joined between the 
heater of the HF valve and the cnassis, 
and is shown on the wiring diagram in this 
article. 

New Rola Loud Speaker 
A LOUD SPEAKER has been submitted 

for test by the British Rola Co., Ltd., 
of Minerva Road, Park Royal, London, 
N.W.ro, as being specially suitable for The 
Wireless World 1936 Monodial AC Super. It 
is of massive construction and provided with 
a field winding having a resistance of 1,2so 
ohms, and so suitable for energising from 
the mains equipment. The transformer in
cluded is of suitable ratio for matching the 
N41 valve. 

The cone is of the corrugated type with a 
free suspension, while the centring device 
gives a minimum of constraint to its move
ment. On test, the speaker functioned well, 
the sensitivity being high and the reproduc
tion free from noticeable resonances, while 
both bass and treble were well maintained. 

The Rola G.z2 loud speaker. 

It can confidently be recommended for use 
with the 1936 Monodial AC Super, and its 
construction is so robust that it should give 
trouble-free service over a long period. It is 
priced at {S 17s. 6d. 

1936 Monodial Components 
The Bryce smoothing choke for The Wireless 
World 1936 Monodial AC Super is shown on the 
left and the mains transformer in the centre. 

The components are 
well built and the 
transformer is fitted 
with leading out 
wires. The Sound 
Sales choke for this 
set is shown on the 
right. It is rugged
ly constructed and 
has an inductance 
of zo H. with a 
resistance of 120 
ohms, and will 

~arrv 120 mA 
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DISTANT 
RECEPTION NOTES 

KOOT\VIJK, which is at present trans
mitting the Hilversum programmes, 
now declares itself officially to be 

using an output of rso kilowatts. Since the 
figure u~ed to be so, one gathers that the 
full available power was not used formerly 
for the transmission of broadcast pro
grammes. The station is very strongly re
ceived and there is no background inter
ference from Brasov, though the latter is 
reported to be conducting tests. No solution 
of the problem of finding separate wave
lengths for these two big stations seems t.o 
he in sight, but it is quite certain that some
thing will have to be done when Brasov 
comes into full operation, for two rso kilo
watt stations cannot possibly share a 
channel without dire effects to both trans
missions. 

One of the most curious stations on the 
long wave band is the Finnish Lahti. 
Though this station has been using 40 kilo
watts for some time now, it is very rarely 
heard in this country, except, possibly, in 
some parts of Scotland and north-eastern 
England. Nowadays it is overshadowed by 
the soo kilowatt Moscow, whose channel is 
but 8 kilocycles away and it is uncomfort
ably near Kootwijk, the separation being 
no more than 6 kilocycles. One would there
fore expect to hear it only at times when 
both of these stations were silent. But some 
time ago it was pretty clear of other big 
stations, and, even so, one found it very 
difficult to receive. I don't think I have 
logged it more than a dozen times all told 
and reception has never been better than 
weak. 

The Portuguese National station at Lis
bon, which has been in operation experi
mentally since the end of last year, was 
opened officially on August rst. Working 
as it does on a wavelength of 476.9 metres, 
its zo kilowatts would be amply sufficient 
to provide good reception in this country if 
it had a channel to itself. Unfortunately 
it has to share one with both Cairo and 
Trondelag. The Egyptian station would 
probably not cause much trouble, but the 
Norwegian certainly does, and I am afraid 
that Lisbon is hardly likely to be received 
clear of interference until after rr p.m. 
Norwegian stations close down at that hour 
on most nights, but the Portuguese, like 
the Spanish, go late to bed, and I expect 
that Lisbon will come through well towards 
midnight. 

1\L Mandel, the French Minister of Posts 
and Telegraphs, has been making his 
presence felt more and more amongst the 
rather unruly French stations for some little 
time. Radio Vitus is one of the latest to re
ceive an official spanking. Owing to the 
interference which it caused with reception 
in Paris it has been ordered to close down 
and remove itself to Romainville. 

It is interesting to read that the Inter
national Broadcasting Union is endeavour
ing to arrange a World Broadcasting Con
ference for next year. With the big increases 
in output power that have taken place in the 
last year or two, broadcasting tends more 
and more to become a world rather than a 
continental problem. Heterodynes at ranges 
of 2,ooo or 3,ooo miles are by no means un
known during the darker months. 

D. EXER. 
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New 

Power Output 
Valve 

---------------------------------------, 
Fig. I. -Illustration of the I 
electrodes of the author's valve i 

showing construction. ! 
I 

----------------------------------------· 

By J. H. OWEN HARRIES 

I N thz:~ article the designer describes the effect of appl)ling a new 
principle to the construction of a power ·valve which is that z:f the 

anode of a multigrid •valve is ~paced from the outer grid at a certain 
· " critical distance " special characteristics are obtained. 

NEW principle is employed in the 
design of multigrid power out
put valves which have just been 
introduced. 

The electrodes of one of the new valves 
are illustrated in Fig. I, the anode being 
cut away to show the interior. The elec
trode ass2mbly is very simple ; it consists 
merelv of a cathode, an anode, and two 
grids.' The novelty lies in the dimensions 
of thr space between the anode and the 
outer grid. It has been found that if the 
anode of a multigrid valve is spaced from 
the outer grid at a certain ''critical dis-
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tance," special characteristics are ob
tained. 

Spacing the anode at the critical dis
tance avoids the necessity for a suppressor 
grid or any equivalent structure, such as 
is used in pentode valves. The undesired 
retrograde passage of secondary radiation 
is prevented. 

Fig. z (a) and (b) show the character
istics of two of the new valves, and, oppo
site these characteristics, in Fig. 3 (a) and 
(b) are those of precisely equivalent com
mercial pentode valves. 

The "turnover" or "knee" of the new 
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Embodying Interesting 

Principles in Design 

valves is sharper and farther to the left 
than with the pentodes. Therefore the 
power output is greater, and the working 
dynamic input/ output characteristics 
(shown dotted) do not curve over at the 
top, as with the pentodes, but remain 
straight. 

The most important difference is that, 
in consequence, the individual grid voltage 
lines on the anode characteristics of the 
new valves are straight and of constant 
slope from the knee upwards. Those of 
the pentodes are continuously curved, and 
the anode impedance and mutual conduct
ance change substantially with the work
ing anode voltage. In other vvords, thE 
mutual conductances of the pentodes fal1 
off at the left-hand end of the load line. 
whereas the mutual conductance is con
stant in the case of the new valves. As 
the amplified wave swings towards zerc 
grid yoJtage it will be distorted in the casE 
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Fig. 2.--- The characteristics of the new two-volt battery operated 
valve and of the new mains type valve. 
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exactly equivalent to the new valves shown in Fig. 2. 
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A New Power Output Valve-
of the pentode, and any overtone present 
in a speech or music wave will be even 
more seriously distorted than the main 
wave. Over this part of the swing, waves 
of different amplitude, and different parts 
of the same wave, will be amplified un
evenly. 

The impedances of the new valves are 
lower than those of the equivalent pen
todes. That of the pentode in Fig. 3 (b) 
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Fig. 4.-The variation of mutual conductance 
with input grid volts for a triode, a pentode 
and a Harries valve. The curves correspond 

to the load values marked. 

is about so,ooo ohms, whilst that of the 
Harries valve in Fig. 2 (b) is about r6,ooo 
ohms. In practice, the loud speakers at 
present available work best with a fairly 
low impedance. This is probably because 
a low impedance reduces the effects of 
capacitative feed-back at high audio fre
quencies. The mutual conductances of the 
new valves are appreciably higher than 
those of the old. Therefore the lower im
pedance does not reduce the sensitivity. 
The new valves use the same cathode size 
md cathode to control grid spacings as 
before. 

Comparison of Power Outputs 

The power output of the new two-volt 
battery valve (HY220) Fig. 2 (a) is 580 
mW., and that of the corresponding pen
tode of Fig. 3 (a) is 400 mW. Both were 
measured at the same HT voltage of 150, 
and with the same anode current and grid 
bias. The increase is 1.45 times. The 
power output of the new valve (ACHY) 
Fig. 2 (b) is 2,400 mW. The sensitivity, 
in milliwatts per volt squared input, is 48. 
The power output of the equivalent mains 
pentode of Fig. 3 (b) is 2,000 mW., and 
the sensitivity is 20 mW. The most 
important improvement is in quality. 

It is accepted that a triode valve giws 
an extremely satisfactory distortion level. 
Unfortunately, however, it is so insensi
tive that the extra stage of amplification 
it usually requires renders its use un
economic in the great majority of receivers. 
In consequence, nearly all commercial 
receivers use pentode output valves. For 
instance, a typical mains triode needs 34 
volts input to give two watts output. A 
pentode needs only II volts to give two 
watts or so ; but pentodes, whilst possess
ing this high sensitivity, produce a peculiar 
so-called "pentode distortion." This dis
tortion is due to the reduction of mutual 
conductance at both ends of the dynamic 
input/ output characteristic. 

The variation of mutual conductance 
over the full swing of grid volts is shown 
for a triode in Fig. 4 (a); that for a typical 
pentode in Fig. 4 (b) ; and that for one of 
the new valves in Fig. 4 (c). All are 
typical results after tests on many valves. 
The mutual conductance of the triode is 
almost constant, and the overtones of a 
complex speech wave are distorted but 
little. The pentode characteristics arc so 
curved at all working loads that frequency
doubling modulation distortion of over
tones is produced. The result is a '' rough
toned'' reproduction. The characteristics 
of the new valve are like those of a triode 
for normal loads and drives, and the dis
tortion is of the same kind and degree, 
and is therefore as unobjectionable as that 

The feature of the valve is the abnormal 
spacing between the anode and outer grid. 

of a triode. The sensitivity is of the same 
order as that of the pentode. 

Because of the reduction of capacitative 
feed-back and the fact that high notes 
are not distorted, the conventional resist
ance and t:apacity filter circuit across the 
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loud speaker may be omitted. This will 
give a pleasant brilliance of tone and in
creased apparent loudness. Preferably the 
load i~ then lowered below the rated 
optimum value by an amount best found 
by trial with the loud speaker in use. 

The load presented by a loud speaker 
to a valve is not constant, but, if not over
driven, the new valve will accommodate 
this variation within the straight part of 
the characteristics. In operation, distor
tion due to too high a load, and j or too 
high a drive, may be detected by watch
ing the movement of a milliammeter in 
the anode circuit of the valve. A fall 
during the reception of loud passages 
indicates overtone distortion with any 
valve. As a test, the fall of anode current 
was observed with a sine wave drive for 
various power output values for both a 
typical commercial pentode and for the 
new valve of Fig. 2 (b). The same load 
line and operating conditions were used. 
With a given percentage of full drive the 
pentode gave two watts on a dynamo
meter, and the anode current dropped by 
I5 per cent. The Harries valve needed 
less drive to give two watts, and the fall 
in anode current was 5 per cent. The 
average domestic user works well below 
the level of two steady watts of output. 

The new principle therefore results in a 
high sensitivity combined v;ith the type 
and degree of distortion of a correctly 
adjusted triode, provided only that the 
vain is chosen to be sufficiently large to 
give the desired loudness. 

The valves discussed are being 
factured by the High Vacuum 
Company, of Ill, Farringdon 
London, E.C. r. 

manu
Valve 
Road, 

Briti~h Standard Specification for Components 
for H adio"Interference Suppression Devices, 
No. 61:$, 1935.-22 pp., with manv cir
cuit diagrams. The British ~tar{dards 
l nstitution, 28, Victoria Street, London, 
:;.\V.J. 1935· Price zs. 

This publication may be said to rrpresent 
the Jirst fruits of the I.E.E. Anti-Interference 
Committt>e's labours. It deals at length with 
valu<:s and electrical and mechanical charac
trristics (largely from the "Safety First" 
point o-f view) of suppressor condensers, chokes, 
de., and an appendix gives numerous diagrams 
of circuits which have been found satisfactory 
in practil'e for the suppression of interference 
from v<1rious appliances (but traction appa
ratus has not yet been dealt with). PniJlems 
associa1••d with the assessmPnt and mPasure
mcnt of interference on a quantitative basis arc 
11ot treated, and, of course, the political asp<'ct 
of the committee's activities (responsibility for 
suppression of int"Prferenre) is entirely outside 
tlw scope of this B.S.J. specification. 

lt is obscrvt>d that the specification proviues 
for a vrry generous factor of safety in sup
]JI"Cssor condensers, even for those to be used 
on donwstic voltages. At first sight it might 
he urged that the resulting increase in cost 
might tend to restrict the general use of such 
<kvices, hut in view of the possibly serious 
results of breakdowns in certain circumstances. 
such obj<"ctions are hardly valid, especially as 
the condensers are generally of low value, and 
thus of low price in any case. 

Although a very small proportion of the 
total space is devoted specifically to remedial 
measures to be applied by the wireless user, 
the publication should certainly be read by 
('.veryone wlD is seriously interested in inter-
ference suppression. H. F. S. 
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Brief Review 

Luxembourg Effect 
RUSSIAN amateurs are plead-

ing for a limit in broadcasting 
power. In their official journal, 
Radiofront, it is stated that the 
'' Luxembourg effect '' produced 
by the 500-kilowatt transmitter 
at Moscow is so powerful that 
reception of many Western 
European stations is impossible. 

Ingenious Air Beacon 
FAILURE of the aircraft 

warning light at the top :Jf 
a high aerial mast may be diffi
cult to nc>ctify during the hour,; 
of darkness. · At Hurlingharn, 
near Buenos Aires, engineer~ 
have overcome the trouble by 
having the light on the ground 
in the Iorm of a powerful beam 
directPd perpendicularly up the 
centrP of the lattice mast to a 
circular mirror at the summit. 

King Leopold and Radio 

K ING LEOPOLD of Belgium 
paid his first visit to thl· 

Radio Section of the Brussels 
Exhibition wlwn he visited the 
Alberteum Palace of Science 
last week. The Alberteum is a 
tribute to the late King Albert's 
services to science and industry. 
King Leopold was especially in
terested in thP Marconi historical 
apparatus, and closely investi
gated the wireless section, which 
includes marine, broadcasting, 

"TOUR DE FRANCE." The 
world's most gruelling cycle race 
provided splendid broadcasting 
opportunities. Here is a popular 
fa v o u r it e , Charles Pellisier, 
broadcasting at one of the 

checks. 

and echometer sounding device 
installations. M. Travailleur, 
Chairman of the Alberteum 
Palace, described some of 
Marchese Marconi's earliest ex
periments in Belgium in 1900. 

A model of. Broadcasting 
House, London, is shown. 

Current Topics 
Radiolympia 

T
HE Tenth annual National 
Radio Exhibition will con

tain apparatus of t.,5.ooo,ooo 
insurable valut> and will cosT 
more than [5o,ooo to erect and 
equip. Floor space will total 
50,000 square feet and the Ex
hibition will thus be the largest 
of its kind in the world. The 
opening date is August 14th 
and the Show will run for ten 
days. 

Champion Amateur 

T
HE Blue Riband of amateur 

radio within tlw British 
Empire has gone to Egypt, for 
the winner in the annual trans
mitting contest of the Britisl1 
Empire Radio Union is Lieut. 
E. S. Cole, who operates station 
SU1EC at Cairo. Second place 
was secured bv l\Ir. Georgc 
MPrriman, of Ho;1g Kong, own<"r 
o{ station VSGAH. Thf' event 
attracted entries from PvPry 
corner of the Empire. 

Radio Silence Zone 
CERTAIN" zones of silence," 

where wireless reception 
seems impossible, are bdievPd 
to t·xist. Such a zone is re
ported to exist in South Russia 
between Odessa and the Crimea, 
where all short-wave reception 
seems to be an impossibility. 

Many London listeners, 
troubled by the noisy wireless 
sets of tht>ir neighbours, are 
seeking for similar blind spots. 

Unrehearsed Ba<:kground 

W HILE a radio reporter at 
Flavigny-sur-Moselle was 

giving a running commentary on 
the Tour de Fra11ce cycle con
test, listeners were surprised to 
lH'ar a church bell accompani
ment. Actuallv the local church 
bell was callin'g the faithful to 
their devotions, the Cure having 
delayed Mass so that· his 
parishioners could see the race. 

R.S.G.B. Convention 
THE tenth annual convention 

of the Radio Society of 
Great Britain promises to exceed 
in importance all previous occa
sions. Members will be able to 
visit the G.P.O. research station 
at Dollis Hill on August 22ml, 
the B.B.C. transmitters :lt 
Brookmans Park on the morning 
of August 23rd, and the Stan
dard Telephones factory in th.; 
afternoon. There will be a con
versazione in the evening at the 
Florence Restaurant, W. 

Saturday, August 24th, will 
include a bLrsiness meeting in the~ 
morning, a lecture on cathode 
ray tubes in tlw afternoon, and 
the annual dinner at the Flor
ence Restaurant in the evening. 

Swiss People's Set ? 
THE vogue of the "People'3 

Receiver," first started by 
Germany, is finding support in a 
number of European countries. 
The Swiss Broadcasting Com
pany is now considering the 
design of such a set in order to 
popularise programmes among 
the peasant class. 

The sum of 50,ooo krom·r has 
been granted by the Norwegian 

In the Intervals 
JNTERV AL signals have now 

been adopted by the French 
State stations. They are as 
follow:-

Radio-Paris: '' La victoire en 
chantant.'' 

Paris P.T.T.: "Si le roi. 
rn'avait donne Paris." 

Strasbourg: Minster clock 
chime. 

Bordeaux : " ll cante." 

TALKING TOURNAMENT. Ten out of I,soo competitors will enter 
the last lap of the German radio reporting contest at the Berlin Show. 
In the picture a competitor is about to give a commentary on 

happenings in the Potsdamer Platz, Berlin. 

Parliament 
work on a 
Head phone 
scribed. 

for experimental 
national receiver. 

reception is pre-

Yet Another 
"THE smallest wireless set in 

the world" always makes 
its appearance in August. This 
year.:'s model has been con
~tructed by seventeen-year-old 
Grysha Grinberg, of Vinnitsa 
(Ukraine). It is stated to be 
two-fifths of an inch high and 
three-tenths of an inch in dia
meter. Needless to say, recep
tion is perfect. 

Helping Lame Dogs 
THE suggestion that broad-

casting stations should 
specialise in a particular class 
of programme has been more 
than once suggested in this 
country. France, however, ap
pears to be the first to adopt the 
plan. The Eiffel Tower station 
is to be devoted mainly to edu
cational and school broadcast:.; 
and for talks by societies aml 
cultural groups. 

A special course has been pre
pared for students who have 
failed to matriculate. 

Montpdlier: '' La marche des 
rois. '' 

Grenoble : " Les Allobroges." 
Toulouse : '' Les montag

nards.'' 
Lille: ''Le P'tit Quinquin. '' 
Lyons: '' Le bon roi Dago

bert." 

An American Set 
A "Mid-West" all-wave re-

ceiver is to be demonstrated 
at the meeting of the Manchester 
Chapter of the International 
Short Wave Club on August 6th 
at the British Legion Club, Long 
Street, Middleton, near Man
chester. 

American v. British 
A REVIEW of India's import 

trade for the year to March 
31st last, published by the De
partment of Overseas Trade, at 
35, Old Queen Street, London, 
S.W.1, shows that during the 
year the amount of radio 
imports rose from [84,000 
to £rr9,25o. 

During the year imports from 
the U.S.A. increased from 
[!3,500 to £6:z, 250, while those 
from the United Kingdom fell 
from £42,750 to £34,500. 
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Radio Data Charts-Vlll ---------------------------------,-, 
By R. T. BEATTY, M.A., B.E., D.Sc. 

W HEN an iron-cored choke or transformer primary is 
inserted in s~ries with the pl~te of a valve it carries 
the steady direct current which flows from the HT 
source of supply. This state of affairs may occur in 

all the stages of a radio set, though in inter-valve stages it may 
be avoided by the use of a parallel-feed circuit. But in the out
put stage it is unavoidable except when a balanced circuit is used 
in which DC flows in opposite directions in two coils so that the 
steady magnetic fluxes balance out. In power packs the filter 
circuits which remove ripple from the· rectified AC supply also 
contain chokes which carry a considerable DC. 

Effect of a Polarising DC 

When the core is thus traversed by a steady magnetic flux in 
one direction its response to an alternating current through. ~he 
windings is diminished, or in other words the AC permeability 
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"" 

Fig. I. 

MAGNETISING FORCE IN DC AMPERE- TURNS PER INCH 
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t 
AMPERE- TURNS PER 

INCH DUE TO 
POLARISING CURRENT 

Showing the fall in AC permeability when the core is 
polarised. 

falls as shown in Fig. r. Here the AC permeability of Radio
metal is seen to diminish rapidly as the steady magnetising force 
increases. This magnetising force expressed in gauss is, in the 
case of a closed core which contains no air gap, equal to the DC 
ampere-turns per inch divided by 2.02. 

The alternating flux density is /l times the alternating magnet
ising force due to a signal, and it appears that for a given signal 
!l = I940 when no polarising current flows, while ll falls t~ 475 
when the magnetising force amounts to 4 amp-turns/ mch. 
Hence the effect of DC in this case is to reduce the permeability 
and consequently the inductance to 475/I940=0.245 of its 
original value. 

Gapped Chokes 

We might bring up the inductance to its old value by increas
ing the core section four times, thus obtaining the same total 
alternating flux, but this would result in a bulky and expensi?e 
choke, and it is simpler to improve matters by cutting a gap in 
the magnetic circuit. 

The Design of Gapped 

Iron .. cored Chokes and 

Transformers Carrying DC 

' ' 

. 
' ' 

---------------------------- --------------------------------------------- _ _! 

The effect of a gap is to reduce the magnetising force clue to 
a specified value of DC ampere-turns, since the ampere-turns 
must now drive th,• force not only through the iron but through 
the air gap as well. The effect is analogous to the decrease in 
current when a copper circuit connected to a specified battery io 
cut and a piece of resistance wire inserted in the gap : in this 
electrical circuit no useful purpose is served by thus diminishing 
the current, but in Oiir magnetic circuit the reduced magnetising 
force is associated with a higher AC permeability, which is an 
advantage, since it gives more altern2.ting flux for any given 
value of alternating magnetising force. 

But at the same time we must remember that a ripple imposed 
on the ampere-turns now gives rise to less ripple in the magnet
ising force, so that it is not yet evident that the ripple in the flux 
density will increase when a gap is inserted. In fact, the latter 
ripple is the product of two quantities, one of which is increasing 
and the other decreasing, and we have yet to show that any 
improvement is effected. 

Fig. I makes the matter clear. In a closed core of Radio
metal when the DC ampere-turns/ inch amount to 4 as shown by 
the arrow, the corresponding AC permeability is 475· Now 
superpose a sinusoidal signal as at A. The corresponding sinu
soidal flux density is ,u times the amplitude of the ripple at A, 
and so its peak nlue is the area of the shaded region which we 
shall call 475 units. Now introduce a gap sufficient to reduce 
the steady magnetising force to 2.8 ampere-turnsjinch. Though 
the impressed ripple sho\\'n at A remains .unaltered, the ripple 
in magnetising force sinks to a smaller value* as at B, but p 
increases to 700 and the shaded area becomes 667 units, i.e., the 
ripple flux density is actually greater than at A. 

Fig. 2. Dimensions of core assumed in the worked example. 

As the gap is made still larger the shaded area continues tJ 
increase and a maximum of 975 is reached at I amp-turn/inch. 
Beyond this point the amplitude of the ripple falls away more 
rapidly than the permeability rises, and accordingly the area 
diminishes. So we see that for any impressed value of DC amp-

*It can be proved that in pag~ing from A to B the ripple falls to 1/(1 +l'g] 
of its value at A. Here I' is the .'\C permeability at B and g is thE' gap ratio. 



Wfiw®R®~. 
W®Irll@l 

AUGUST znd; HJ35• 

CHART TAKING INTO ACCOUNT EFFECT OF DC ON INDUCTANCE 

100 
90 

E 5 STALLOV "-'B SMALL 

80 STALLOV \ 70 
"-'B=60~ 

\ 
\ 

60 \ 

' \ 

' \ 

50 ' \ 

ES STALLOV ~ \ 
\ 

-vs~oo , \ 

40 ' \ 

' \ 

' \ 

' \ 

' \ 

' \ 
30 ' \ ' \ \ \ ' \ ' ' ' ' ' ' ' ' 20 "'1-1 = 0"05 ' \ \ \ 

\ ' ' \ 
J: \ ' 
0 ', ', ,"' ;' 
~ ' 

' ......... __ ., ; 

' 
.... ~ ____ ,,. 

0: ' ' UJ 

/' c.. 
RADIO METAL ', (/) 

z 
10 

"- H = 0·4 ' 0: ' ::1 ' 1- 9 ' ' I 8 ' ' UJ ', 0: 7 
UJ ', c.. '· :::!: 6 ' <C ' ' 
0 5 
0 

4 

3 

LAMINIC "-' H=0·5 
2 

m 

1 THE DESIGN OF GAPPED IRON-CORED 
AND TRANSFORMERS CARRYING 

EFFECT OF D C ON INDUCTANCE 

Tt..Wireless World 
COPYRIGHT 

turns/ inch due to a fixed polarising current there is an optimum 
gap which gives the largest possible inductance. With and without 
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Note that if no polarising current flows the ripple at A must 

be transferred to the origin at C, and the shaded area would now 
rise to the height where p. = 1940. The area is now 1940 units, 
and we have the scheme shown in the table opposite. 

polarising current. gap. 

The accompanying charts give the optimum gap ratio required 
for any choke or transformer core and also the corresponding 
optimum inductance. This inductance is given as a fraction of 
the inductance which the choke would have if the gap were filled 
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CHART FOR THE DETERMINATION OF THE OPTIMUM GAP 

:r 
0 
z 

c: 
11.1 
0.. 

m 
z 
c: 
:::> 
1-
I 

11.1 
c: 
11.1 
0.. 
::iE 
< 
0 
0 

IT 

1'5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

30 

40 

50 

60 

70 

80 

90 

100 

GAP RATIO a 
GAP 

MEAN IRON PATH 

GAP RATIO 

'" 

RADIO METAL 

STALLOY ""B = 60 } '» 

E S STALLOY ""'B SMALL 

0'01 

0'008 

0'006 
0'005 

0'004 

0'003 

0'002 

0'001 

0'0008 

0'0006 
0'0005 

0'0004 

0'0003 

0'0002 

0 

0'0001 ~ 

0'01 

0'008 

0'006 
0'005 

0'004 

0'003 

0'002 

1
0'0008 

0'0006 
0'0005 

0'0004 
-'£_ 

c: 

0.. 
<( 

" 
::iE 
:::> 
::iE 
i= 
0.. 
0 

1501-
THE DESIGN OF GAPPED IRON- CORED CHOKES 

AND TRANSFORMERS CARRYING D C 

To·oo03 

+ 0'0002 

10'0001 
200 

DETERMINATION OF OPTIMUM GAP 

r"'Wireless World 
COPYRIGHT 

up and the polarising current cut off. The method of design of 
the latter type of choke has already been given,* so that the 
present charts tell us what margin we must allow for in the 
design owing to the spoiling effect of superposed DC. 

Examples 
r. A choke with a Stalloy core has an inductance of 12 henrys 

when used on AC only with low excitation. It is wound with 

* The Design of Iron-cored Chokes and Transformers carrying AC only. 
Wirel€88 World, July 26th, 1935, pp. 84-86. 

524 turns per inch of mean iron path. What gap is required to 
give the maximum inductance when a DC current of 5 mA. i;; 
superposed; and what is the new value of inductance? 

The amp-turns/inch are 5 x ro- 3 x 524 =2.62. Hence from 
the first chart the inductance has fallen to 0.92 of its former value 
and accordingly becomes 12 x 0.92 = 10.4 henrys. 

The gap ratio is found from the second chart; it is o.67 x ro-3• 

2. A one-to-one output transformer with Radio-metal core 
is to be loaded with 35 mA. DC, passing through the primary 
winding. The primary inductance is to be 20 henrys. Work 
out a design. 
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Try the core shown in Fig. 2 and use No. 36 enamelled wire. 
From winding tables tumsjinch2 =I3.SOO. 

Hence from a previous chart,* taking the case of low AC 
excitation ( "-' H = 0.05), we find the inductance when no polaris
ing. current flows : it amounts to roo henrys. 

We must now find the effect of the polarising current. 
DC amp-turnsfinch=35 x ro-" x 6o7=2I.5. 

Hence, since area of window=o.s sq. in., and only half this 
area is occupied by the primary, the total primary turns= 
13,soo x o.s x o.s=J,J75· Mean iron path=5 inches. From the first chart the corresponding inductance ratio, when 

Hence turns/inch (theoretical)=3.375/5=675· 
Allowing ro% for spacing, former, etc., 
Turns/inch (actual)=n=675 x o.g=6oJ. 

the optimum gap is used, is 0.22. 
Hence actual inductance= roo x o. 22 = 22 henrys. 
And from the second chart the gap ratio is o.OOI35· 
Hence gap =0.00135 X 5=0.00675 inch. 

Volume of iron, allowing ro% for thickness of insulation= 
V =5 x r x 0.9=4.5 cubic ins. 

* 1he Dl"sign of Iron-cored Chokes and Transformers carrying AC only. 
Wireless World, July 26th, 1935, pp. 84-86. 

Random Radiations 
Police Wireless 
QNE of the curiosities of this country is 

that we have no national police force. 
Every county and city has its own police 
which are free, within certain limitations, 
to conduct their affairs in the way that 
suits them best. One interesting result is 
that there is no kind of uniformity in the 
wireless equipment of police forces in 
various parts of the country. Some make 
little or no use of it ; others, like the police 
of the \¥est Riding, Nottingham and 
Brighton, have developed very effective 
systems of their own, and Scotland Yard 
has been using wireless for years to help in 
the fight against crime. 

In most instances the apparatus in use 
has been evolved largely as the result of 
research and experimental work conducted 
by amateurs-another feather in the cap 
of the amateur, which is already pretty 
lavishlv decorated. It seems to be the 
time r{ow for the various police forces to 
put their heads together, pooling ideas and 
seeing whether the ideal transmitting and 
receiving apparatus cannot be developed 
for general use by the police. The Notting
ham authorities have made remarkable pro
gress, and it is interesting to learn that 
their apparatus has been adopted by the 
Swedish police in Gothenburg as the best 
that is to be found. Captain Popkess, the 
Chief Constable of Nottingham, is very 
proud of the working of his two-way system, 
which keeps patrol vans in constant touch 
with headquarters. ...... 
How Many Hours ? 
soME very interesting letters have reached 

me from readers on the subject of the 
average number of hours in which the wire
less set is in use to-day.· I suggested in the 
note on the subject that I wrote some time 
ago that the old estimate of three hours 
daily was now a long way below the mark; 
all of the letters received go to confirm this 
staLemeuL, but they surpdse me by the 
figures that they give. Many listeners 
clear! y have their sets in action for 9 or 
ro hours daily and I believe that the aver
age for the whole country is nowadays much 
nearer 5 hours than 3· Lower running costs, 
ease of operation and longer programme 
hours haYe all contributed to produce this 
result. 

Long-Lived Valves 
One correspondent told me that he was 

still using a trio of valves purchased in rg3r 
and that they were in good condition though 
the set had. been running for '' something 
like 9 or ro hours a day." He estimated 

the total life of these valves up to date 
as II,ooo hours; even if we make allowances 
for enthusiasm they must have been work
ing for at least 8,ooo hours. 

I wrote to him asking if he could possibly 
have characteristic curves taken so that one 
could see what the condition of the valves 
really was. His reply was to send me the 
valves, which I promptly tried out. One of 
them, a screen-grid, was completely 
"gone" : with roo volts on the anode, 6o 
on the screen-grid and no bias on the control
grid the plate current was o.z milliampere. 
I expected to find the others in much the 
same condition, but, to my surprise, they 
proved to be in working order, as the cnrves 
published herewith will show. The standard. 
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mutual conclnctance figure for the 1931 
PM rH L was r.4 milliamperefvolt; this 
ancient specimen still has a mutual con
ductance of 0.9 mAJV. The figmes for the 
PM z A are: standard of new valve 3 ·5 ; 
value for old valve z.o It will be seen 
from the curves that, despite their flatness, 
some kind of working could be obtained with 
the valves. I have seen many a valve in 
much worse shape after only a few hundred 
hours of use. ...... 
Potted Plays 
I \¥0NDER what readers thought of the 

B.B.C. 's recent experiment in boiling 
clown a stage play into a fifteen-minute 
" precis,'' instead of relaying, as has been 
the custom heretofore, part of one act from 
the theatre. There is a great deal in the 
"potting" of plays, as Pclissier of "Fol
lies'' fame showed in years gone by. 
Pelissier burlesqued the plays that he dealt 

By "DIALLIST .. 
with in this way, but the B.B.C. has shown 
that straight potting is possible. 

Personally, I think it is a good idea, and 
I should like to see more of it. It may 
be, though, that others find these condensed 
versions somewhat too scrappy and would 
prefer something more substantial. Per
haps a quarter of an hour is rather too 
little, and a not so tightly potted version 
might be preferable. ...... 
The Too Loud Speaker 
QNE recent evening I was dining in a fiat 

in one of those huge blocks that are 
arising in so many parts of London nowa
days. As the weather was very hot we 
wanted to have every possible window open 
to catch what breeze there was. But to do 
so meant having one's ears assaulted by a 
horrid medley of sound from loud speakers 
in other flats of the same building. Since 
the choice lay between suffocation and 
jarred ears, we cut short our meal in self
defence and escaped by car into the 
country. The over-loud loud speaker is a real 
nuisance, particularly in summer time, but 
I don't for a moment think that those who 
turn the volume control well over towards 
the maximum position realise what suffer
ing they may be inflicting upon their neigh
bours. It wouldn't be so bad if all the loud 
speakers were reproducing the same pro
gramme. On that evening of hateful 
memory half a dozen must have been at 
work, and most of the sets operating them 
seemed to be tuned to different stations. I 
do beg of you to remember, if you have 
neighbours, that even a 2~-watt output has 
a long range on a still evening, whilst as 
for zo watts . ...... 
Television in America 
THE Radio Corporation of America has 

clecicled to go right ahead with an ex
perimental high-definition service, using 343 
lines and 6o images a second. This should 
give excellent definition, though it must not 
be assumed that a large number of scanning 
lines necessarily makes for a good picture. 
One of the curiosities of television is that 
there is at present a limit to the number 
of lines that can be used profitably. At 
first sight this appears absurd. \¥ith 30 
lines you have an ill-defmed image of very 
coarse texture ; increase to 18o lines and 
the improvement in the image is remark
able; it is better still with 240 lines. One 
might therefore imagine that with 480 lines 
results would be bettN still, and that 960 
would give an almost perfect picture. 
Actually this may not be so, because our 
present cathode-ray tubes probably set a 
limit long before this. 
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UNBIASED 
A Burning Question 

T HERE are certain items of news, like 
sea-serpents and giant sunflowers, 

which regularly turn up in the newspapers 
about this time of the year. The death
ray is an old favourite, and, since broad
casting began, another hardy perennial 
has been the "new" wirdess invention 
which certain manufacturers nourish in 
their bosoms in preparation for each 
Olympia Show. 

This year a rather unusual variation uf 
the death-ray-and-new-wireless-invention 
theme has appeared. It is, in fact, a 
combination of death-ray and wireless. 
According to a writer in the daily Press, a 
well-known wireless research worker has 
been labouring long and arduously in the 
realms of ultra-short waves \\'ith a view 
to dcnloping a piece of apparatus de
signed to cause discomfiture to an cnrmy. 
Needless to say, he is in the pay of "<1n 
unscrupulous · foreign power " ; such 
people invariably arc, although I regret 
to say that I have never y·ct encountered 
any foreign power sufficiently unscrupu
lous to finance some of my own inventions. 

This particular research worker has at 
la~t had his efforts crowned with success, 
and has produced, to quote the newspaper 

The proud possession 
of every schoolboy. 

in question, " an ultra-short w;we trans
mitter which, when directed at the flesh 
of any person, can cause a painful burn 
to appear, or, in favourable circumstances, 
set light to any combustible material.'' 

I greatly fear, however, that the mven
tion does not thrill me, either on the ques
tion of novelty or on account of its cipa
bilities, which I do not for one moment 
doubt. I well recollect that in the days 
of my youth an ultra-short \\·a ve trans
mitter of this type was one uf the proud 
possessions of every schoolboy, ~yself 
included. The wavelength used was m the 
neighbourhood of w,ou\, 11 ,}h metre, but 
we did not have sufficient financial 
acumen to offer it to any foreign power, 

By 
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unscrupulous or otherwise, nor did we 
have any high-falutin' name for it, mere!)' 
calling it a burning glass. 

Hard Driving 

W E wireless people have to put up\\ ith 
a Jot of fatuous arguments against 

car-radio by members of the anti-a,ccident 
league, and other spoilsports, who seem 
tci imagine that the whole thing has been 
engineered by the United Undertakers' 
Association. It has, however, been made 
abundantly dear by actuarial statistics 
that the soporific effects of the B. B.C. pro
grammes arc a powerful counter-irritant 
to the over-talkative passenger, and . .;o 
actually lessen the number of accidents on 
the road. Apart from this, the dirge-like 
temrJo of the average B.B.C. programme 
is definitely conducive to much slower 
driving. 

While the argument for and against car 
radio Ins raged furiously, however, .t 

group of unscrupulous foreign capitalists, 
in their greed for gold, have introduced 
certain radio principles on the road in a 
way which constitutes a very real menac<~ 
to safety. 

Most of mv rc1ders, in whatever coun
try they reside, , ... ·ill no doubt be familiar 
with the sumnH:r!ime sight of coach loads 
of American tourists hustling about the 
streets of all large cities. These "rubber
neck coaches," as they arc usually called, 
are invariably provided with a guide, in 
addition to the driver, his duties being to 
stand up in the car and bawl out the prin
cipal sights through a megaphone. "On 
your left, ladies and gentlemen, the head
quarters of the R.M.A. ; on your right the 
National Kennel Club." 

Of late years certain more enlightened 
coach proprietors have substituted for the 
megaphones a r.·.icrophone and public 
address sy·stem .. This laudable effort has 
inspired unscrupulous individuals with the 
base idea of adding to their ill-gotten gains 
by saving the wages of the hard-working 
guide. In brief, they have dispensed with 
him altogether, installing the microphone 
in front of the driver, who is thus com
pelled to do two jobs. 

Only a few days ago I found myself in 
a large Continental city, an unwilling wit
ness of the direful results of this short-
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"On your left ... the headquarters of 
the R.M.A." 

sighted policy of greed. A great jugger
naut of a coach was careering down the 
Unter den Linden, lopping off dogs, cats, 
babies, and other pedestrians in its mad 
career, and leaving the fairway strewn 
\vith the ra\\' material of the undertakers' 
trade. 

Before this sort of thing is insidiously in
sinuated into this country Jet us fight for 
the right to lose our lives in a manner of 
our own ~~~ ~osing instead of being arbi
trarilv sacrificed to this latest labour
saYin-g deYice. 

Potted Talks 

I SEE that it has been suggested in in
fluential quarters that now that th,• 

radiogr<~mophone has become so ubiqui
tous, it would be a good thing if the B. B. C. 
disnmtinued the publication of The 
Lisic11er (which, after all, is merely a re
print of the J•revious week's talks), and 
issued instead a gramophone record con
taining the speeches. 

It is argued, and quite rightly, in my 
opinimi, that anybody who wanted to giYe 
the ~pecche:.; a s,·cond reading would be Ear 
better p!casc'l i£ it were possible to hear 
the SJX'ak•.T's actual voice over again with 
all its Yarvms intonations and shades of 
meamng. 

The only snag is the question of cost, 
since the making of gramophone records is 
apparently greater than that of printing a 
periodical. This could surely be quite 
easily oyercome by letting readers mak<: 
their own records with one of the new 
'' Telecord '' machines. 

As reg:ular readers of The JVireless 
World k~ow, this is a development of the 
dictaphone intended for connecting to the 
ordinary telephone for recording conversa
tions. It could quite obviously be just :1s 
easily attached to the ordinary wireless 
receiver. Its main advantage is its great 
economy of record material, since old 
records need merely be shaved-the work 
of a minute-to enable them to be used 
afresh, and this process can be repeated 
about a hundred times before a new record 
is required, although, I must admit, the 
initial cost is rather higher than the value 
9f many of the talks would justify. 
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Micro..-wa ves for Guiding 

The micro-wave beacon projecting an 
invisible beam across the lake. 

I N Germany, as everywhere, a great 
deal of research and development 
work has been going on during the 
past year or two in connection with 

the so-called " micro-waves "-radio 
wayes of length from one metre down
wards-" decimetre" waves, as they are 
often spoken of in Germany and France. 
This work has been going on in various 
countries quietly but vigorously, and from 
time to time the general public has had its 
attention drawn to some of the results-the 
Dov~rr-Calais micro-wave telephofle link, 
for instance, and the Marchese Marconi's 
demonstrations in Italy of the guiding of 
ships into harbour by means of a micro
wave beacon. 

A correspondent sends us a description 
of a recent demonstration, given by the 

Ships tn Fog 
Demonstration on a 

German Lake 

German Telefunken Company to the tech
nical and lay Press, of its micro-wave work 
at its stations at Gross Ziethen and the 
Miiggelsee. For the most striking item 
in the programme the visitors embarked 
on a lake steamboat on the Miiggelsee and 
were shown with what astonishing ease and 
accuracy the navigator could follow the 
invisible beam projected across the lake 
by a micro-wave beacon on 
the shore. This beacon, 
mounted on a platform at 
the top of a twenty-foot 
scaffolding, sent out two 
simultaneous rays which 
combined to form a '' leader 
beam '' with a sharpness of 
about one-tenth of a degree. 
A " central-zero " indicat
ing instrument on the boat 

Another form of portable 
transmitter and receiver. 

The '' central-zero '' indicat
ing instrument on board. 

The tiny dipole 
aerial which is 
located in front 
of each of the concave 
reflectors iJlustrated below. 

pointed straight downwards when the 
boat was in the line of this beam, but 
swung to the right or left, as the case 

Ten-centimetre beam transmitter and 
receiver with reflectors. 

might be, the moment the boat was 
steered so as to leave this line. At a dis
tance of two or three kilometres from the 
beacon, we are told, a deviation from the 
course of only a few metres was cleariy 
indicated. 

The shortest wavelength of immediate 
interest for practical purposes seems to be 
about ro centimetres, because waves 
shorter than this begin, like the still 
shorter waves of light, to be absorbed by 
mist, fog and rain. Among the other 
apparatus demonstrated was the very neat
looking equipment shovvn in one of the 
photographs, where the ro-centimetre 
Telefunken beam transmitter is seen beside 
the corresponding receiver. One of the 
tiny dipole aerials in front of each concave 
reflector is shown in a '' close up '' in 
another photograph. It should be possible 
for a boat to maintain its course auto
matically by adding to the visual indicator 
means for controlling the wheel. 
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AuGesr BA:-:K HoLIDAY, 1 

Jften think, must be a naggin;; 
nightmare to all broadcast pro
~ramme producers throughou!· 
the year. If there is one day 
when the people of these 
islands arc really "let loose" 
it is August Bank Holiday, and 
to cajole them into listeriing to 
a wireless programme demand-; 
the hypnotic appeal of the 
rattlesnake and the all-embrac
ing attributes of the boa con
strictor. 

The feat will be accom
plished, I feel, in the B.B.C. 
programmes for l\Ionda y next. 
Those who tune in will flit from 
one seaside resort to another, 
beginning with Torquay (Regal 
Cinema), and looking in at the 
Spa, Whitby (Municipal Or
chestra), Clacton-on-Sea, Ilfra
combe, Blackpool, and Scar
borough. 

IN THE EVENING 
BILLY CoTToN's BAND will 

~ntertain Regional listeners 
with dance music at 9· and, 
with the exception of the news, 
listeners will haYe dance music 
from this hour up to midnight. 

By way of contrast Mauricc 
Cole, pioneer among broadcast 
pianists, will be heard playing 
Schumann's Fantasie Opus I7 
in the National programme, 
:md, following the News, Mark 
Lubbock will proYide an 
alternative to dance music with 
a programme which he de
scribes as "melodious, enter
taining, but all of it good." 

Hany Pepper's radio tour ,Jf 
concert parties ronnel the 
British coasts should be a tonic 
for the "shut-ins " at 8 p.m. 
(National). 

ROUND THE RESORTS 
FROlll Clacton will be heard 

"The Ocean Revue," played 
on the Pier. From Scar
borough will come l\I urra y 
Ashford's concert party, "The 
Bouquets.'' Blackpool will 
contribute a programme by 
the Arcadian Follies from the 
South Pier. 

The microphone will then 
switch OHT to the south of 
England to hear "Fools in 
Fantasy," playing at the 
Gaiety Theatre, Ilfracombe. 
Incidentally, "Fools in Fan
tasy '' was written and devised 
by Ronald Fral)kau, the well
known radio comedian. 

COMPARISONS ARE MELODI
OUS 

IT is in no sen;;c of rivalry 
that dance orchestras are meet
ing one another in the series 
'' From One Band to An
other." Th_e object is simply 
t? enable hs~eners to appre
Ciate contrastmg styles side by 
side. To-night (Friday) at 8 
Percival Mackay and his Band 
alternate with Bernard l\Ion
shin and his Rio Tango Or
chestra. The former band 
specialises in straight dance 
music, :Jut Bernard Monshin 
concentrates on rumbas and 
Charlestons. 

MALVERN FESTIVAL 
CONCERT 

THE first orchestral concert 
in the Seventh Annual Festival 
at Malvern will be broadcast 
on Sunday evening at 9, when 
the City of Birmingham Or
chestra, conducted by Adrian 
Boult, plays D\·orAk 's Con-
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Listeners' 
THE BARD SPEAKS. A 
picturesque moment dur
ing the Welsh National 
Eisteddfod. A special Eis
teddfod concert will be 
broadcast at 8.30 on Thurs
day, August 8th, the solo
ists being Megan Thomas 
(soprano), Tudor Davies 
(tenor) and Francis Rus
sell (tenor), with the Lon
d:m Symphony Orchestra. 
(Inset) :r._fr. Lloyd George, 
who dehvers a speech in 
Welsh at the Chairing of 
the Bard Ceremony on the 
same day. (National, 2 

p.m.) 

certo in B Minor and Elgar 's 
Cockaigne Overture. Dr-. Boult 

· will receive a special welcome 
from the orchestra, of which he 
was official conductor for a 
number of years. 

MUSIC OF PURCELL'S DAY 
MEMBERS of the famous 

Dolmetsch family, who were 
heard recently in a broadcast 
programme, return to the 
Regional microphone at 8 on 
Tuesday for a concert of 
"Music of Purcell's Dav," 
devised and produced by -Dr. 
E. H. Meycr. Playing violas 
and recorder, Rudolph, Car], 

SALZBURG. This is 
not an air view of the 
little Austrian town but 
a glimpse from the 
neighbouring hills. A 
serenade concerf in the 
Salzburg festival will be 
relayed at 9 o'clock on 
Wednesday evening 

(Regional). 

Natalie and Millicent Dol
metsch will be heard in inter
pretations of manuscript music 
by the old English masters 
Dr. John Blow, William 
Lewis, John Jenkins, and 
many others. 

The International String 
Quartet will assist. 

-0- -0- -0-

MUSIC FROM SALZBURG 
LISTENERS afflicted with 

melancholy longings when 
they hear romantic music in its 
own romantic setting had 
bett~r not tune in the Salzburg 
Festival relay at 9 on Wednes
day next (Reg.). This is to be 
a . Serenade Concert by- the 
VIenna Philharmonic Orches
tra playing in the Residenz in 
the old Austrian city, and the 
all-Mozart programme includes 
a Divertimento, March and 
Serenade. Bernard Paum
gartner is the conductor. 

Preceding the concert will be 
a talk on the Salzburg Festi
val by F. J. Nettlefolcl. The 
Festival opened on July z8th 
and will continue until the end 
of August. 

LISTENERS' PROGRAMMES 
IT is not commonly known 

that listeners themselves con
tribute much of the material 
used in the Air-do-Wells pro
grammes. Scripts and music 
submitted to Broadcasting 
~ouse find their way into the 
pigeon hole of the Air-do
Wells, who transform them 
into pabulum for the micro
phone. 

They are returning to St. 
George's Hall at 8.30 on 
Thursday next, August 8th, 
when 1 ack Clewes, one of the 
original members of the party, 
re- joins the cast, with 1 ean 
Colin, Claude Gardner, Ronalcl 
Hill, and Effie Atherton. 

c 
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uide for the Week 
r-------------- --------------------' ' . 
I HIGHLIGHTS OF THE WEEK f 

FRIDAY, AUGUST 2nd. 
Nat., 7, B.B.C. Military Band. 8, 

"From One Band to Another." 
9, Celebrity Trio. 11.15, Harry 
Roy and his Band. 

Reg., 8, B.B.C. Orchestra (C), con
. ducted hy John Barbirolli. 9, 

"Lost Horizon"-a radio play. 
Abroad. 
Radio-Paris, 8.45, French Music

a Variety Programme. 

SATURDAY, AUGUST 3rd. 
Nat., Variety ~Excerpts from the 

Tidworth Tattoo. 
Reg., Beethoven's Thirty- Two 

Variations in C minor, by lso 
Elinson (pianoforte). ~B.B.C. 
Theatre Orchestra. 

Abroad. 
Vienna, 9.25, "World Picture>," 

by the Vienna Symphony Or
ch~stra. 

SUNDAY, AUGUST 4th. 
Nat., Eugene Pini and His Tan go 

Orchestra. ~B.B.C. Singers in 
a Stanford programme. ~Leslie 
.leffries and orchestra at the 
Grand Hotel, Eastbourne. 

Reg., Troise and His Mandoliers. 
9, Malvern Festival Concert. 

Abroad. 
Stuttgart, 8, Two Hours of Sum

mer Music. 

MONDAY, AUGUST Sth. 
Nat., 8, Round the"Concert Parties 

-Scarborough, Blackpool, llfra
combe and Clacton. ~Pianoforte 
Recital by Maurice Cole. 

Reg., B.B.C. Orchestra (D), con
ducted by Frank Bridge. ~Billy 
Cotton's Band. 

Abroad. 
Warsaw, 8.10, Polish Music by the 

Station Orche>t<a. 

TUESDAY, AUGUST 6th. 
Nat., Variety. ~The Celebrity 

Trio. ~B.B.C. Orchestra (C). 
Reg., "Music of Purcell's Day," 

8.45, " The Purple Pileus," by 
H. G. Wells. ~Medvedelf's 
Balalaika Orchestra. 

Abroad. 
Brussels No. I, Symphony Concert 
from the International Exhibition. 

WEDNESDAY, AUGUST 7th. 
Nat., B.B.C. Dance Orchestra. 

8, " The Purple Pileus." ~B.B.C. 
Military Band. ~B.B.C. Or
chestra (C). 

Rcg., Serge Krish Septet. 9, 
Serenade Concert relayed from 
Salzburg. 

Abroad. 
Kalundb~rg, 8.40-2 a.m., A Radio 

Ball. 

THURSO AY. AUGUST 8th. 
N~t., Leslie Bridgewater's Harp 

Quintet. 8.30, Royal National 
Eisteddfod of Wales, from Car
narvon. ~Gershom Parkington 
Quintet. 

Reg., Continental Dance Music 
(gramophone records). 8.30, 
"The Air-do-Wells." "i:B.R.C. 
Dance Orchestra. 

Abroad. 
Toulouse, 9, Concert Version of 

"The Merry Widow" (Leharl. 

EISTEDDFOD 
A~roNG those outdoor events 

which make one sigh for tele
vision is the Welsh National 
Eisteddfod with its picturesque, 
not to say weird, costumes and 
romantic setting. The 1935 
Eisteddfod takes place from 
August sth to the roth at Car
narvon, and a special concert 
on Thursday at 8.30 is to be 
broadcast (National) 

::\Ir. Llovd George is always 
present at- the Chairing of the 
Bard ceremonv. The Chair is 
a warded each" vear for an ode 
written in stric:t \V elsh metre, 
and has become the Blue 
Riband of Welsh literature. 

Mr. Lloyd Gcorge's speech 
(in \V elsh) will be relayed 
(National 2 p.m.). 

OPERA AND OPERETTA 
LovERS of opera and oper

etta need not stint themselves 
this week. At 8 p.m. on Sun
day Hamburg is broadcasting 
Johann Strauss' operetta "A 
Night in Venice," and on the 
same evening at 9 Toulouse is 
giving a conce1i version of 
Gounod's opera "Mirella." 
Two interesting concert ver
sions from Toulouse are on 
Wednesday at 9-45 (Saint
Saens' " Samson and De
lilah "), and at 9 p.m. on 
Thursday (Lehar's "Thf~ 
Merry \\'iclow "). 

ENGLISH PREFERRED 
DAC\'ISH listeners arc \·ery 

keen on English fiction; in
deed, tlwv appear to prefer fic
tion in English rather than 
their 1;ative tongue, which, 
presumably, is reserved only 
for truthful statements. To-

night (Friday) at 6.25 Captain 
Heel is broadcasting from 
Kalundborg stories by A. P. 
Herbert and Anthony Bope. 

OUTSIZE IN ORCHESTRAS 
Smm 400 Boy Scouts and 

young musicians from the 
Danish Y.M.C.A. provide the 
monster orchestra, with \'ocal 

,rlw!ns ,,y (·o:rr:~"~Y 
Uj I .. X.F.IIj. 

ROUND THE RE
S 0 R T S . Harry 
Pepper's radio tou·r 
of the seaside con
cert parties on Bank 
Holiday evening 
will include " The 
Bouquets '' from 
Scarborough (left), 
and the " Ocean 
Revue,'' played on 
Clacton pier, seen 

above. 

chorus, in the broadcast this 
evening from the summer 
camp at Aalborg, Jutland, to 
be relayed by Kalundborg 
at 8. 

NOVELTY 
DEtJTSCHLA~DSENDER, Tues

day, 8.10: "The World 
Passes By ''-commentary re
layed from a railway signal 
box. 

W AGNER FROM VICHY 
THESE are great days c:t 

Vichv. In fact, this is the 
Gra~ide Scmaine, particularly 
attractive for music lovers, .1s 
the main feature is the per
formance of the \Vagner 
"Tetralogy," which is not 
being performed in Bayreuth 
or elsewhere in Europe this 
year. It is being directed in 
the Vichy Casino by Kad 
Elmendorff, leader of the Bay-

'115 

Outstanding 
Broadcasts 
at Home 

and Abroad 
reuth Opera. The Tetralogy 
embraces the "Rhinegold," 
'' V alkyrie '' and '' Siegfried,'' 
and the last-named will be 
broadcast on Monday by all 
the French stations. Mar
jorie Lawrence sings Brunn
hilde. 

RADIO BALL 
A SIX-HOURS radio ba!J 

romes from Kalundborg on 
Wednesday, beginning at 8 
p.m. Included in the pro
vramme are selections by 
Louis Preil's Orchestra, which 
specialises m American hot 
numbers. 

·i> ~v- <t> 

WEEK OF DANCE MUSIC 
THE programmes of all the 

German stations are to be de
voted this week to light music 
and dance music. More solid 
material is not likely to be in
troduced until the opening of 
the Radio Exhibition, August 
16th. This week, then, offers 
a good opportunity to hear 
what Germany is doing in the 
sphere of light entertainment. 

THE AUDITOR. 
i----- ------------- ------------- ---j 

' . 
' 3Q..LINE TELEVISION ! 

Baird Process T ransmisslon. : 
' Vision, 261.1 m. ; Sound, 296.6 m. : 

MONDAY. AUGUST 5th. 
11.15-12.0 p.m. 

Billy Milton (musical comedy star) ; 
Jerry Verne (in comedy and 
compere) ; Consuelito Cumena 
(the Spanish dancer); Betty 
Frenkiss (musical comedy star). 
Accompanist : Sydney J erome .. 

WEDNESDAY, AUGUST 7th. 
11.0-11.45 p.m. 

Leonie Zifado (soprano); Cleo 
Nord; (dances) ; A!!(eranoff 
(character dances): Gustave 
Ferrari (songs in French). At 
the piano : Reginald Paul. 

. . 
' I 
I 
I 

' • • I 

. 
' ' ' ' ' ' . . . 
' ' ' ' ' 1--- ........ ----------------------------...) 
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Ferranti "Nova" 
.......................................... 

FEATURES.- Type.- Table

model superheterodyne for AC mains. 

Circuit.- H eptode freqnency-changer 

- var.-mu pentode IF amplifier

double-diode-pentode combined second 

detector and output valve. Full-wave 

valve rectifier. ·controls. - {1) 

Tuning. (2) Volume and on-r4f 

switeh. (J) Tone. (4) Waverange. 

Price.-11 guineas. Makers.

Ferranti, Ltd., Moston, Manehester, 10. 

·······················································.·········· 
A New Three .. valve Superheterodyne 

in a Moulded Cabinet 

T
H~S is, we ?elieve, the ~rst o~ca

swn on whtch a Ferranh rece1ver 
has appeared in a moulded bake
lite cabinet, and the makers are 

certainly to be congratulated on the de
sign they have chosen. The lines are 
simple, and the ivory inlay produces a 
striking contrast with the jet black body 
of the cabinet. As an alternative, the 
main body of the cabinet can be supplied 
with a walnut-brown finish. 

In the circuit and chassis design there 
is a close relationship between this re
ceiver and the " Lancastria," the principal 
differences being that in the lower-priced 
"Nova '' receiver the noise-suppressor 
control and visual tuning indicator. are 
omitted. The three stages in the circuit 

are employed as frequency-changer, IF 
amplifier, and combined detector and out
put valve respectively. The input to the 
heptode frequency-changer is taken from. 
a band-pass filter incorporating "mixed " 
coupling. There is also a coupling coil 
between the cathode circuit of the fre
quency-changer and the primary of the 
band-pass filter for the purpos~ of second
channel interference suppression .. Jt is 
also interesting to note that the feed-back 
is augmented by returning the trimming 
condenser of the first IF transformer pri
mary to the cathode of the frequency
changer valve. 

The IF amplifier is of the variable-mu 
pentode type, and operates at a frequency 
of 125 kc / s. Both diodes of the combined 

second detector and output valve are fed 
through the secondary of the output IF 
transformer, one diode being used for 
signal rectification and the other for sup
plying the negative bias for A VC. Both 
the frequency-changer and the IF ampli
fier are controlled, and a potentiometer is 
arranged to give a greater degree of con
trol on the frequency-changer than on the 
IF amplifier. The LF component of the 
rectified current from the first diode is fed 
to the grid of the pentode section of the 
valve through the manual volume control, 
and the circuit connections for gramo
phone reproduction are changed by re
moving a flexible lead from one of the 
pick-up terminals at the back of the set. 
The volume control operates both on radio 
and gramophone reproduction. 

Loud Speaker Arrangements 

A variable resistance-capacity tone con
trol is connected across the output circuit 
of the pentode. The Ferranti moving-coil 
loud speaker is provided with a hum-buck
ing coil, and terminals are provided on the 
secondary of the output transformer for 
the connection of a low-impedance exten
sion speaker. A switch incorporated in 
the loud speaker unit, and accessible from 
the back of the set, enables the internal 
unit to be disconnected if desired. HT 
current is derived from a directly heated 
full-wave rectifier, and is smoothed by the 
loud speaker field in conjunction with two 
large dry electrolytic condensers. An HF 
by-pass condenser is connected between 
one side of the mains and earth, and a 
small condenser to the other main may 1 e 
used as a mains aerial connection. 

The chassis is soundly constructed, and is 
fitted with the Ferranti type of tuning scale 
in which the settings of all the controls are 
indicated by subsidiary pointers. The con-

Complete circuit diagram. An image suppressor circuit is included in the input band-pass filter, which emolovs " mixed " coupling. 
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Ferranti "Nova"-
trois, and the waverange switch in par
ticular, are unusually smooth in action. 
The latter switch is of a simplified rotary 
type with silver contacts, and occupies 
much less space than the ganged control 
with a long spindle, which is f~;equently 
adopted. Another point of interest is that 
the rectifier ,·alve is mounted on top of 

INTERNAL 
LOUD SPEAK~R 

SWITCH 

FREQUENCY 
CHANCER 

VALVE 
V HT 4 

about one-third from the "high" position 
side-band interference from Droitwich and 
Radio-Paris was negligible. This, in our 
opinion, does not result in any sacrifice of 
good quality, for there is, if anything,. a 
surplus of high-frequency response in the 
quality of reproduction which was just cor
rected by turning the tone control down 
to the position indicated. 

1'-Wireless World 
COPYRIGHT 

IF AMPLIFIER VAL YE 
V P T 4 

2nd DETECTOR 
AND 

OUTPUT VALVE 
P T 4 D 

Lightness and strength are combined in the moulded bakelite cabinet. For gramophone repro
duction the flexible lead attached to one of the pick-up terminals is removed. 

the mains transformer, which, in addition 
to making a compact power unit, also 
facilitates service testing. 

The range and volume quite belie the 
fact that only three valves are employed 
in the circuit, and the certainty with which 
Continental stations on both medium- and 
long-wave are received in daylight gives 
the impression of a four- or five-valve 
superheterodyne. The automatic volume 
control works well, and no difference could 
he detected between the volume from 
North R~?gional and Cologne when testing 
the receiver in Central London. Under 
these conditions the band-width occupied 
by both local stations was exactly 35 kc j s. 
In other words, slightly less than rt chan
nels would be lost on either side of the 
normal setting. On long waves the volume 
and quality from the Deutschlandsender 
were definitely above the average, and 
with the tone control turned down by 

The quality seems to be admirably 
suited to wood wind tone and the type of 
transients which are met with in pizzicato 
string playing. The middle register is well 
filled out, and by turning the tone control 
to the maximum low position it was re
waled that if the bass response shows 
some tendency to concentrate in the 
vicinity of 85 to go cycles the output does 
not build up to the point where it is likely 
to produce any noticeable coloration. 

The image rejector circuit incorporated 
in the band-pass filter is completely suc
cessful in suppressing second-channel in
terference on the medium waveband but 
one self-generated whistle was noted o~ the 
long waverange just above 1,200 metres. 

~-~- ---------------------------------------------
1 Next Set Review- \ 

i ULTRA 2 5 l 
1 I 

'·----------------------------------------------~ 

To sum up the Ferranti "Nova," the 
receinr has a surprisingly good perform
ance in the matter of range and selectivity 
having regard to the fact that only three 
valves, albeit of the multiple-purpose 
type, are employed in the circuit. The 
reproduction has a clear and bold quality 
which in some way seems to be in keeping 
with the appearance of the cabinet itself. 

The receiver is also available in univer
sal ACJDC form at n! guineas. 

Wbarfedale New "Bronze" Speaker 

I N its latest form this unit is fitted 
with a redesigned one-piece nickel 
aluminium magnet, but an even more 

important change in the design is the 
adoption of an exponential cone, a special 
moulding which in section shows curved 
instead of straight sides. It is claimed for 
this form of construction that there is 
wider radiation of sound and that con
centration of the high frequencies in a 
single resonance-a common fault m 
straight-sided cones-is eliminated. 

We have had the opportunity of making 
a preliminary aural test on this speaker 
and can confirm that there is practically 
no focusing of the high frequencies in a 
beam parallel with• the axis of the cone. 
Further, the high-frequency re~ponse is 
distributed over a much wider range than 
usual, and there is no serious resonance in 
the region of 2,000 to 3,ooo cycles. The 
output is well maintained up to _),ooo or 
6,ooo cycles and then falls oft gradually 
without any sharp cut-off. In our opinion 
not the least important feature of the per
fonnancc is the remarkable bass output 
from so small a cone. The bass resonance 
is actually as low as 70 cycles, and down 
to this frequency there is no serious 
frequency doubling. 

An ingenious dust cover has been 
designed for the new model which com
pletely seals the gap without unduly re
stricting the movement of the diaphragm. 
The price of the new model is 35s. or 
42s. 6cl. with a universal output trans
former. The makers are Wharfedale 
Wireless \Vorks, 62, Leeds Road, Brad
ford. 

The new "Bronze" Wharfedale loud speaker 
is fitted with an exponentially curved cone 
and a new design of nickel-aluminium 

magnet. 

Universal Test Meter 
ERJBTFM.-The formula given on page Cio 

of The !Virl'iess World for July Igth last for 
1lw t~pping points on the mA. shunt resistance 
slwukl read as follows :-Now to fmd the 
various tappings along this resistance the 

formula used is X=R f· where X equals the 
2 

ohunt tapping required, R equals the resist-
ance o1 the shunt, I, equals the current passed 
hy the meter and shunt ~R, and 12 equals cur
nnt range required. 
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New Apparatus Reviewed 
Recent Products of the Manufacturers 

BENJAMIN VALVEHOLDER 

A NEW chassis-mounting valveholder 
possessing several interesting features 

has been introduced recently by Benjamin 
Electric, Ltd., Brantwood Works, Tariff 
Road, Tottenham, London, N.17. This is 
made in 4-, s-, 7- and 9-pin types and is 
of skeleton form, as used by set makers, and 
consl.sts of two thin plates of bakelised 
material between which the heads of the 
sockets are clamped. The sockets are not 
rigidly attached to either plate, but are 
semi-floating, and so automatically align 
themselves to the valve's.pins. 

The sockets are oval in cross-section 
and split longitudinally, thus giving the 
necessary resilience to ensure sound con
tact to all the pins. ~::Jldering tags are 

Benjamin 
skeleton-type 
chassis mount
ing valve 

holder. 

provided, and these are so shaped that a 
bent-in ridge bears against the valve pin, 
so making doubly sure of a good electrical 
contact. 

In every sample tested the valve's pins 
made a perfectly sound and noiseless con
tact, and the valve could be rocked back
wards and forwards without resulting in 
crackles indicative of intermittent con
nection. 

They cost 6d. for 4-pin, 7d. for s-pin, gd. 
for 7-pin and 10d. for the 9-pin types 
respectively. 

SOME NEW BULGIN COMPONENTS 
AMONG the more recent additions to the 

£"}. range oi components made by A. F. 
Bulgin and Co., Ltd., Abbey Road, 
Barking, Essex, is a series of fixed tubular 
condensers ,described as the Z type and de
signed for chassis mounting, one connection 
to the condenser being made by a bolt and 
nut, while the other terminates in a wire. 

This style .of mounting 
makes for a more rigid 
assembly than is usually pos
sible with the double-ended 
wire type. They are made 
in sizes ranging from 0.00005 
mfd. to 0.5 mfd., with a 
working voltage of 50CJ DC. 

Bulgin midget and short-wave 
valveholders, 7-pin split 
adaptor and selection of Z 

type fixed condensers. 

Several specimens taken at random, when 
measured, were found to be well within IO 

per cent. of their marked values. They all 
withstood the rated working voltage by a 
very large margin, and are in every respect 
satisfactory. 

Prices range from 6d. to IS. 6d. each 
Split adaptors of various types have for 

long been made by this firm, and the latest 

addition is a seven-pin model in which every 
pin can be isolated from its respective socket 
by removable links for insertion of a meter, 
or a gramophone pick-up where special pro
vision is not made for its use. It has many 
other applications also. 

This very useful component costs 3s., and 
it is made for Continental 6/7-pin valves 
as well. 

We have recently carried out some ex
periments with an ultra-short-wave set 
fitted with a Bulgin 7-pin baseboard valve
holder mounted on Steatite. The results 
were most satisfactory, so that this type 
is especially well suited for television sets. 
It is raised on short feet and has a low 
capacity to the chassis; the price is zs. 3d. 

A neat well-made moulded valveholder 
for the Hivac midget valves is obtainable 
from Bulgin at IS. 

VARIDEP MICROPHONE 
THIS is a high-grade transverse-current 

microphone embodying several new and 
interesting features. The granular space be
hind the diaphragm varies in depth and in 
width, and it is from the first-mentioned 
feature that it derives its description. 

It is claimed that the particular construc
tion adopted results in the output from the 
microphone being proportional to the sound 
pressure and independent of frequency; that 
is to say, it has a linear characteristic. It 
is further claimed that the size and shape of 
the granular space can be arranged to give 
prominence to either the lower or the upper 
register as desired. 

The shape of the granular space un
doubtedly has a profound effect on the per
formance of the microphone, for our tests 
show it to be an exceptionally good specimen 
of the transverse-current type. Judged 
aurally, the output is sensibly linear through
out the entire audio scale, and over a fre
quency range of zo to Ij,ooo c / s no notice
able resonant peaks or depressions could be 
found. 

Orchestral reproduction is faithful, while 
speech is clear and crisp ; sibilant sounds, 
admittedly a severe test for a microphone, 
are reproduced in a natural and trne manner 

using the special astatic transformer supplied. 
The Varidep microphone is undoubtedly a 

soundly designed instrument ideally suited 
to all classes of public address work. It can 
be comrnendecl to amateur experimenters 
and transmitters who require a high-grade 
microphone at a reasonable price. 

Its output is small, though no lower than 
other makes of the same pattern, and a 

T.M.C. V arid e p 
transverse current 
carbon microphone 
mounted in its stand 
and special astatic 

transformer. 

three-stage resist. 
ance-coupled am~ 
plifier will sutfice 
for most require
ments. A step
up transformer of 
ten to one is 
used, as its im
pedance is ap
proximately 
soo ohms. It 
functions sa tis-
factorily with 
polarising volt-
ages as low as 
six, when the 

current passed is about 9 mA. Twenty milli
amps is the maximum recommended for pro
longed operation. 

The microphone is housed in a circular 
moulded bakelite case mPasuring 3! in. in 
diameter, which is available finished in 
black, walnut or ivory; the price is £7 7s. 
A table-type stand in black oxydised silver 
costs !J ros., and a special astatically wound 
transformer rgs. 6d. 

The makns are the Telephon(' Manufac
turing Co., Ltd., Hollingsworth Works 
Martell Road, West Dulwich, London 
S.E.zr. 

THE RADIO INDUSTRY 

W RIGH-T & \VEAIRE, LTD., of 740, High 
Roau, Tottenham, Lonuon, N.r7, have 

now produced a series of five testing instru
ments comprisiug tlw Jollo\\'ing units: oscilla
tor, nwter, valve tester, frequency meter, and 
multi-mct('r. These instruments are all very 
moderately l'riced, and the last-mentioned is 
particularly likely to be of interest to amatE'urs. 

<,'? <!> ""' 
The m·w (~.E.C. car radio receiver is of the 

single-unit type with remote control from 
either the stf'ering column or the dashboard. 
The usdulness ol tlw set is enhanced by the 
Jitting o( <>xternal speaker sockets. 

Another innovation is a series of G.E.C. 
"Black Label" HT uatteries t'mbodying 
devf'loprnents evolved at the \Vernbley R<'
search Laboratories. Prices of the nE'w bat
terit's a ne extremely moderate: for example, 
the I 2o-vnlt ~ize costs ;s. 6d. 

«· -<!> 

A m:w uni,-ersal arnplifdng equipment (typ<' 
CUH 10) has been introduced uy Tannoy Pro
ducts, ol Canterlmn· Grove, \\'. Norwood, 
London, ~.E.27. Tiw apparatus is for DC, 
AC: or baH<'rV fet'<l: for thP latter purpose a 
car batter\· is emploved. Undistorted output 
is rated at ro watts. 

Although the name Ferranti is a houst·
hold word among all wireless people, it 
will colllt' as nPws to most readers that until 
n·cenlly i 1. was not an official trade mark. 
Now, howf·v<'r, "Ferranti," irrespective of the 
form or t\·pe in which it appears, has bE'E'n 
registNe<l as a trade mark applying to all 
kinds of radio apparatus, domt>stic electrical 
appliances, instrumE-nts and rnetPrs, etc. 
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BROADCAST 
« Electrone" at Radiolympia 

JOHN COMPTON'S Electrone 
organ, as described in The 

Wireless World of May 24th 
last, is to be demonstrated daily 
in the R.M.A. Theatre at 
Radiolympia, and the demon
strator will be none other than 
that human octopus-cum-centi
pede, Harold Ramsay. 

BREVITIES 

Like the instrument illustrated 
in "Vv.W.," the exhibition 
organ will be contained in a 
metal box little more than four 
feet square, feeding loud 
speakers at strategic points 
throughout Radiolympia. 

No Pipes 
There are no pipes, the sound~ 

being produced by a series oi 
magnetic pick-ups operating on 
a disc engraved with sine wave.-; 
and revolving at constant speed. 

Sometimes, however, the 
speed is momentarily changed, 
with results that are m
describable. 

The organ was broadcast ~< 
week or two ago when, as an 
experiment, Ramsay used it in 
one of his Radio Rhythm Sym
phony programmes. The effect 
was so novel that John Sharman 
at once began negotiations for 
its inclusion in his Olympia 
shows. 

-the latest production of Joh;l 
Grierson and Stuart Legg, of the 
P.O. Film Unit. 

Poem in Pictures 
I fancy Sir Stephen will learn 

more from personal visits to 
Broadcasting House. This 
brilliant film-full of artistic 
imagination and technical skill
is too like a poem to give lucid 
help to a seeker after facts. One 
might as well use \Vordsworth's 
'' Excursion '' as a guide to the 
Lake District. 

Glimpses 
As the film opens we hear the 

morning service in progress whi!(; 
watching clouds wheeling past 
variegated aerials in town and 
country. Then we glimpse 
Canon Sheppard reading the 
lesson in the religious studio. 
Fade out. We are in the B.B.C. 
post room. The morning mail 
is arnvmg. Background voices 
arc uttering praises and com
plaints. 

Now we are at a rehearsal ; 
here are John \Vatt allCJ Eric 
Maschwitz at an audition ; thi~ 
is Producer Brian Michie ur1-

''THE VOICE OF BRITAIN" in the canteen. This glimpse of 
Announcer Hibberd among the rare and refreshing fruits is taken from 
the new film, and is characteristic of its friendly approach to the 

stronghold of Portland Place. 

That B .B .C. Film 

SIR STEPHEN TALLENTS, 
who will soon be impregnating 

the country with goodwill to
wards the B.B.C., took a praise
worthy step last week towards 
understanding the inner work
ings of the Corporation. He 
joined a Press party in seeing 
"B.B.C.-thc Voice of Britain" 

concernedly munching an apple 
while the Dancing Daughters 
(does this date the film?) try 
out new steps ; here are Clapham 
and Dwyer gagging and being 
gagged ; and so on. Episode 
after episode, with flying visits 
to typical listening homes. 

We have tantalising im
pressions of famous talkers at 

By Our Special 

Correspondent 

SETTING UP A 
" TAKE " in the 
effects s t u d i o at 
Broadcasting House. 
This episode is one of 
the most illuminating 

in the film. 

the microphone-G. K. Chester
ton, H. G. Wells, J. B. Priestley, 
and George Bernard Shaw. Says 
Mr. Shaw: "The microphone 
gives a man away. \Vhen I 
listen to a speaker on the wire
less I can almost tell what h.:; 
had for dinner." 

This is not an instructional 
film. In the language of the 
Sunday newspapPrs, it is a 
human document. 

Listen, Please .. 
A MEMORANDUM distributed 

some time ago by Sir John 
Reith to the programme 
executives suggests the possi
bility of a new public service. 
Sir John requested that he be 
informed in advance of any par
ticular programme to which he 
ought to listen. 

\Vhat a service might :JC 
rendered to busy people in thi.-; 
way by an agency which would 
undertake to inforrn the1n each 
week of the broadcast items they 
could not afford to miss. 

B .B .C. as Landlord 
THE B.B.C. will soon, l 

imagine, have a place under 
every trade heading in the tele
phone Buff Book. Its latest 
activity is that of pri\·ate land
lord. 

Tenants in No. 25 Portland 
Place, the last of the string of 

' i10uses which the B.B.C. hopes 
to take over in order to doub!r~ 
the size of the headquarters 
building, signified their willing
ness to move if alternative 
accommodation could be found. 

A few days ago the Corpora
tion bought a house on the 
opposite side of the street and 
now the said tenants are happily 
installed. 

Two Years? 
Only No. ro, next door to 

Broadcasting House, still eludes 

the Corporation's grasp. This 
is occupied by Mrs. Hawkins, 
who is exercising her undoubted 
right to remain. Not that ther<:! 
is extreme urgency in the matter 
for the B.B.C. will probably not 
have the money to begin the 
new building for at least two 
years. 

A Whitley Council 
JVJORE and more the idea is 

gaining ground at Broad
casting House that the most 
fitting memorial to the late Mr. 
J. H. Whitley, Chairman of the 
Board, would be the formation 
of a Whitley Council on behalf 
of the staff. 

Unlike Civil Servants th.-, 
B.B.C. staff have no organisation 
permitting them to ventilate 
grievances. 

If a cat may look at a king. 
it does not follow that .1 clerk 
may talk to a Director-General. 
Rigid rules of seniority and 
precedence - are observed at 
Broadcasting House and no one, 
if he values his means of liveli
hood, will dare to approach an 
official who is removed by more 
than one stage from his own 
status or grade. The caste 
system is very clearly defined. 

Scott and the Antarctic 
SOME perplexity is perceivabie 
'"" in the B.B.C. 's approach to 
Armistice Day. Shall th~ 
military aspect be presen·ed or 
would it be better to change the 
character of the day by concen
trating on ideals of peace awl 
goodwill? 

This year, I understand, the 
B.B.C. will attempt a com
promise by stressing the ideal of 
courage in times of peace. As 
an instance. the main pro
gramme on Armistice Night will 
be a Peter Cresswell production 
dealing with Scott's voyage to 
the Antarctic. 
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Letters to the Editor 
The Editor does not hold himself responsible for the opinions of his correspondents 

Daylight Stations 
THE recent correspondence on the subject 

of '' daylight stations '' has prompted 
me to write. I have been a regular reader 
of The Wireless World for years, but this is 
my first letter. · 

Perhaps my report may be of interest. 
The receiver employed is a nine~valve (in
cluding rectifier) superheterodyne (Murphy 
A8), and the aerial is 6oft. in length and 
35ft. high. 

On the medium waves this is my log: 
Lille, Radio Normandie, Hilversum, Post 
Parisien, Brussels Nos. 1 and 2, Hamburg, 
Strasbourg, Leipzig. These are all very 
reliable, and come in at full loud-speaker 
strength. Next in order are Cologne and 
Stuttgart-also strong, but not so reliable.' 
This report has been taken at two o'clock, 
and is based on two months' observations. 

On the long waves the following stations 
are all very strong: Oslo, Kalundborg, War
saw, Motala, Deutschlandsender, Radio 
Paris, Moscow (when Paris is closed down), 
Kootwijk, and, when this is not working, 
Kansas. 

May I add a word in appreciation of the 
W. W. Quality Amplifier-a really superb 
job. C. H. BLOWERS. 

Ipswich. 

Standard Frequency Broadcasts 
J \V AS much interested in reading the sug-

gestion, under "Random Radiations," 
as to the B.B.C. being asked to send out a 
series of notes of various frequencies, to 
enable set owners to make tests as to the 
efficiency of their receivers. 

I feel certain your readers would find these 
broadcasts of the greatest value, and sin
cerely trust that action may be taken in 
the manner you indicate. 

G. FREDERICK FORWOOD. 
Limpsfield, Surrey. 

How Many Hours ? 
{READ "Diallist's" admirable "Random 

Radiations" of June 21st that he would 
welcome readers' experiences as to the num
ber of hours daily -they use their wireless 
sets. 

I imagine my set is in use an uncommonly 
large number of hours daily, as I have per
force to remain in bed, and have done so 
for the past twenty-two months. I should 
imagine that a fair average of hours daily 
would be six-two hours in the morning, one 
in the afternoon, and three in the evening. 
It is quite often that I listen for more than 
an hour in the afternoon, usually on occa
sions when the B.B.C. are doing a relay of 
Twickenham, Shelsley Walsh, Wimbledon, 
and other "special" broadcasts of that 
nature. 

Mv set is one of Marconi's Auto-Record 
changing radiograms, and my average lis
tening hours daily would increase to about 
eight hours more (to count the time spent 
in listening to my own gramophone records). 

My experience is that sets are in almost 
constant use from morning till night at the 
hospitals ami nursing-homes were I have 
stayed, and I think patients are far more in
clined to treat their receivers as machines 
to alleviate boredom than as luxuries. They 
have them switched on all day, whatever 
the nature of the programmes. 

Personally, I consider that the B.B.C. 
programmes maintain a remarkably high 
general standard, and that is no mean 
praise when you consider that I listen to 
them approximately r,goo hours per year! 

I have a SW Converter coupled up to 
my set, and this, apart from giving me the 
indefinable thrill that a I ways goes with 
short-wave listening, also serves to illustrate 
the superiority of the B.B.C. 's programmes 
over those of the American-sponsored type. 

I hope this may be of some interest to 
your readers. PETER LAFONE. 

Cobham, Surrey. 

Interference on SW 
M AY I be permitted to trespass at some 

length upon these columns with a reply 
to the individual letters of Messrs. Parlett 
and Goudie, which appeared in the issue for 
June qth? 

Here are two cases of a grievance against 
telegraph interference on the short-wave 
broadcasts and doubtless prompted by 
the highest motives. Nevertheless, they 
are at once ill-founded and without sub
stance when subject to technical criticism. 
One must first realise that the phenomenon 
of short-wave transmission, based as it is 
upon the reflecting powers of the ionised 
atmosphere far above the earth's surface, 
uniquely provides problems normally un
encountered on the medium- and long-wave 
band, in part of which our normal broadcast 
services are located. 

One particular manifestation of short
wave conditions is the huge difference in the 
relative signal intensities between two ser
vices at certain times of the day. In Eng-

. land, mainly from 20 to roo metres, this is 
verv noticeable when a distant broadcast 
tra~smission is just reaching an entertain
ment level. At this time some of the 
European beam stations are at peak strength 
prior to their fade-out as the skip distance 
rapidly increases in favour of the distant 
station. 

At this time the key clicks from telegraph 
stations may be clearly audible over two or 
three hundred kilocycles of tuning on a 
highly selective receiver. This is due to the 
relatively wide band width occupied by the 
steep wave formation of a telegraph dot or 
dash, and like atmospherics or spark trans
missions cannot be removed by any selec
tive methods at present known. 

It can be seen, therefore, that telegraph 
interference may obtain when stations are 
many kilocycles apart, particularly when 
enormous relative field strength differences 
are in evidence for a certain period of the 
day. Direct forms of interference due to 
heterodyning are invariably caused by 
image response (erroneous! y termed second 
channel response), and can only be eradi
cated, in a superhet, by high preselection. 

Short-wave listening is an art which 
places such types of receivers out of the 
purely domestic category. The inexperi
enced person who is used to normal medium
and long-wave listening, and can work to 
a. programme time- table with the flick of 
the switch and the turn of a knob, will not 
find this possible on short waves. Different 
wave-bands become dead at certain times 
of the day; q-metre transmission requires 
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a route lying in brilliant daylight; 40-metre 
transmission requires just the reverse con
dition, namely, complete darkness over the 
route. It also happens that a certain wave
band will become dead for several days, so 
that unless every precaution is taken to con
centmte the transntission by a beam upon 
the country to be mainly served, short-wave 
listening is not fully dependable. G2TD. 

Accumulators for HT 
WE have read with interest the views of 

Mr. W. J. Joughin on present-day 
battery receiver designs, and we observe 
his comments regarding HT accumulator~ 
as the apparent solution to the problem of 
operating the higher-power battery sets. 

Whilst appreciating his various comments 
on the ltCad acid HT accumulator, we 
would point out that, as far as efficiency 
and economy are concerned, this type of 
HT accumulator falls far short of the ideal 
method of supplying high-tension current. 
The Milnes HT supply unit offers all the 
advantages of a constantly fully charged 
HT ar:cumulatol:' with none of the dis
advantages such as sulphation, electrolyte 
creep and corrosion, and the gradual dis
integration of the plates. The l\Iilnes HT 
supply unit is built up of cells in which 
the nickel cadmium electrodes are im
mersed in an alkaline solution, and these 
electrodes or plates are virtually everlasting, 
due to the preserving properties of the elec
trolyte. A nightly charge of the unit from 
the LT accumulators is sufficient to re
store the daily drain, the unit only taking 
the same amount of current from the LTs 
that has been drawn from the unit in the 
form of HT current. This results in the 
maximum required voltage always being 
available, with the result that the perform
ance of the receiver is greatly enhanced 
and is not h:cmdicapped by falling voltage. 

Mr. Joughin has no doubt heard of the 
Milnes HT supply unit, but possibly he 
doubts our claims being justified, but we 
would point out that we supply Milnes units 
in large quantities to the Air Ministry and 
the Royal Corps of Signals, which proves 
that the unit is not just an expe1iment. 

As far as running costs are concerned, be
tween 6d. and gd. per week should cover 
both LT and HT requirements, even if 
the receiver used consumes approximately 
25 milliamps of HT current. 

MILNES RADIO CO., LTD., 
F. Sidler, Technical Dept. 

Bingley, Yorks. 

I WOULD like to add my support to the 
excellent suggestion put forward by your 

corre~pondent, Mr. Waiter. J. Joughin, that 
a large number of your readers would wel
come de:oigns for more ambitious battery re
ceivers. 

Not only are there many persons who take 
advantage of the HT accumulator hire ser
vices, but there are also large numbers who 
possess the well-known nickel-iron type :Jf 

HT accumulator which is capable of sup
plying currents of 20-25 milliamperes with 
ease. 

I. personally, would like to see a few more 
milliamperes expended in improving quality 
as against increasing sensitivity and selec
tivity. QPP and "Class B" amplification 
have brought about quite a substantial gain 
in Yolume, but it would seem that real 
quality has yet to be achieved in so far as 
the battery user is conct>rned, and be has, up 
till now, had to be content with a degree of 
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quality inferior to that of the mains-driven 
receiver. 

I trust that the demand for battery re
::eivers built on more generous lines than 
those hitherto described will be such as to 
warrant the inclusion of suitable designs in 
the pages of your journal in the near future. 

ARTHUR S. BALL. 
London, S.W.S. 

Uate of the Wireless Show 
·fHE holding of the annual \Vireless Ex-

hibition at Olympia during August, at 
a time when so many parents have to 
accompany their offspring on holiday, has 
been the subject of much criticism in the 
past. Various periods of the year have 
been suggested as being more suitable, it 
being argued by some that a leaf should be 
taken from the book of the Motor Show 
people and the exhibition held about six 
months before the beginning of the so
called season. This, in the case of wireless, 
would obviously mean holding it some time 
during March. Other critics have suggested 
the autumn as being a more suitable time 
for the show. 

To all of these suggestions the Radio 
Manufacturers' Association have replied 
in e!Iect that it is a waste of time to 
discuss their merits or otherwise, since 
Olympia has been definitely booked fer 
August up to, and including, 1936, and 
that they will be compelled to hold the 
exhibition at the same period in future 
years as Olympia is fully booked up at all 
other periods of the year by other ex
hibition authorities. 

By a coir1cidence, the Society of Motor 
Manufacturers and Traders have also 
booked Olympia for the annual l\Iotor 
Show up to, and including, 1936. but it has 
just been announced that from 1937 on
wards the annual Motor Show will be held 
at the vast new Exhibition Hall at present 
going up at Earl's Court. Presumably 
then, the period in the autumn, hitherto 
taken up by the Motor Show, will be 
vacant from 1937 onwards, just when the 
Radio Manufacturers' Association will be 
wanting to make fresh bookings. Is there 
any reason why they should not book this 
period or, better still, shift the venue of the 
Wireless Exhibition to Earl's Court, where 
they would probably have available a large 
range of dates from which to choose? 

PATERFAMILIAS. 
London, S.E.r. 

Wide Range 
JN your issue of July 12th you had an 

article written by "Cathode Ray" en
titl~d .. "High Fidelity and Background 
Notse. 

\Ve should like to draw your attention to 
the fact that the Bell Telephone Labor.l
tories are the Research Laboratories of th~ 
\Vestern Electric Company, and that when 
dealing with the reproduction of extended 
frequencies in conjunction with Bell Labora
tories or \Vestern Electric this should be re
ferred to as \Vide Range. 

I would point out that High Fidelity h<1:> 
come to be associated with a competitive 
concern, and I would, therefore, very much 
appreciate it if you would give prominence 
to this in your next issue. 

L. F. CROCKFORD, 
Publicity Supervisor, \Vestern Electric 

London, \V.C.2. Co., Ltd. 
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Novel Frequency Generator 
A Device for Obtaining 

Precise Audio Tones 

T HERE is no particular difficulty 
in generating audio frequency 
tones: the real problem for the 
experimenter is the calibration cf 

the generator, u~less one is fortunate 
enough to have access to standard labora
tory apparatus. Those not so fortunately 
placed might be interested in a simple and 
easy-to-construct generator that will pro
vide about seven fixed audio tones bc
hveen rso c / s and 4,000 c / s and which 
could be used to calibrate a valve oscil
lator or similar device. 

The apparatus, which was demonstrated 
to us by Mr. Balbi, of Radio Aid, Ltd., 
consists of a small universal motor fittul 
at one end with a thin soft-iron disc ,_bot:t 
3!in. in diameter, having 40 small holes 
drilled equi-distant round the edge. Thi;; 
is mounted between the poles of a 
U-shaped magnet on which is a bobbin of 
fine wire, the arrangement being as shown 
in Fig. r. 

The other end of the armature spindle 
carries a pentagon-shaped disc, also of 

Fig. I.-A thin metal disc mounted on the 
motor spindle and revolving between the 
poles of a magnet is used to generate the 

higher frequencies. 

T h e audio - frequency 
generator described in 

the text. 

soft Iron, and mounted above a magnd 
system as described above, only in this 
case an ordinary telephone earpiece is em
ployed, the points of the pentagon rotat
ing between the two pole-pieces carrying 
the bobbins. 

On the outer face of the pentagon disc 
is a white radius line, about iin. broad, 
the rest of the disc being painted black. 
Just at one side and located so that it 
projects a beam of light on to the penta
gon is a neon lamp, the bulb of which is 
painted black, but a clear area is left 
facing the pentagon disc. This is con
nected to a frequency controlled so-c 1 s 
supply, viz., the grid system. 

This disc with its white line and the 
neon lamp together form a stroboscope. 
its purpose being to fix the speed of the 
motor, for which purpose a control ~esist
ance is needed in its supply leads. When 
revolving at roo revolutions a second :1 

8ingle stationary white line is seen on the 
disc; half the speed gives two lines, a 
third three, and a quarter four lines. 

If the motor is revolving at roo revolu
tions a second the 40-hole disc is cuttin;:: 
the field of the n1agnet 4,000 times a 
second and a headphone connected to th(;' 
bobbin will have induced in it a 4,000 c;'s 
note. Likewise if transferred to the 
bobbin on the magnet below the pentagon 
at the same speed of revolution the note 
heard will be 500 cjs. The frequencies 
g<:nerated are given by the simple formilb 
n x roof!, where n=number of holes or 
points on the disc, and I= the stationary 
lines on the stroboscope. 

The apparatus could be operated from 
a DC supply, but this will entail replac
ing the stroboscope by an accurate revo
lution counter giving the motor speed 
direct in revolutions per minute. To 
determine the frequency the formula used 
will be n x s/ x 6o, where n is as befon 
and s =motor speed in revolutions per 
minute. 
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Problems 

Amplified A VC Needed 
AS a general rule it may be assumed that 

automatic volume control in any of 
its usual forms is applicable only to re
ceivers which embody a fair amount of 
HF or IF amplification. We are therefore 
unable to suggest any effective and practic
able scheme to the owner of a detector-LF 
set who wishes to fit AVC. Although 
various methods which at first sight would 
seem suitable enough for the purpose re
quired have been suggested, all seem to 
suffer from serious shortcomings, or else 
involve so much complication that they 
would be quite unsuitable for a simple 
receiver 

Superhet Ganging 

ALTHOUGH ganged variable condensers 
having one set of specially shaped 

vanes for tuning the oscillator section are 
almost invariably used nowadays, it is quite 
possible to obtain efficient single dial 
tuning with a ganged condenser of the 
ordinary or " straight " type. Admittedly, 
howeve-r, it is not too easy to make initial 
adjustments when more than one wave
band is to be covered, but a reader who 
proposes to make a special-purpose super
heterodyne for a single band only may, 
we think, use his existing " straight " 
condenser with assurance of success. As 
explained in our issue of March 30th, 1932 
(to which our present correspondent is re
ferred for fuller information), the inevitable 
errors in alignment ane so slight that they 
can be regarded as negligible, being no 
greater than the normal divergences met 
with in any single-control tuning system. 

The circuit arrangement suggested is 
shown in Fig. I; CI, C2 and c3 represent 
units of a three-gang condenser, the last 
being employed for tuning the oscillator. 

OSCILLATOR 
FREQUENCY 

Fig. I.-Single-knob tuning of a superhet
erodyne with a plain three-gang condenser. 

A large padding condenser, C4, of the order 
of o.oo2 mfd., is connected in series, while 
in parallel there is the usual trimmer, C5, 
of 40 mmfcls. or more. 

Screened Reaction Leads 
A QUERIST who is planning a receiver 

with an unusual layout is anxious to 
know what will be the effect of screening 
the reaction leads. It is rightly anticipated 
that in view of the position of the reaction 
condenser and the fact that its connecting 
wires will, be exceptionally long and will 
run close to other components, this pre
caution will be desirable. 

In general, screening of reaction leads will 

not have any adverse influence on the be
haviour of the receiver, and so these con
nections may be run in metal-braided 
sleeving whenever it is considered desirable. 
On analysing the matter carefully with the 
help of Fig. 2, which represents a normal 
circuit arrangement, it will be seen that 
a screened connection (marked A) between 
the anode of the detector valve and the 
reaction coil acts in effect as an extra 
capacity between the anode and filament 
of the valve ; in most cases a by-pass con-

Fig. 2--The stray capacity introduced by 
screening reaction leads is seldom harmful. 

denser of fairly high value will already be 
fitted in this position, and so a little more 
capacity will do no harm. 

With regard to the lead marked B in 
the diagram, with which we are mainly 
concerned at present, it will be evident 
that the capacity between the conductor 
and its screen is effectively in parallel with 
the controlling condenser RC, and so will 
do nothing more than add to its minimum 
value. 

Keep Up the HT Voltage 
RESULTS-of a kind-are usually bbtain-

able from a battery fed receiver when 
HT voltage has declined to a value far 
below normal. But this does not apply in 
every case; for instance, the owner of a 
battery superhet tells us that an unpleasant 
effect akin to motor-boating occurs on 
tuning in strong signals if HT voltage is 
allowed to fall by more than some I 5 per 
cent. A further slight decline results in 
complete. absence of signals ovef sections of 
the tuning rangE'. 

These effects are generally due to non
oscillation (or oscillations of insufficient 
amplitnck) in the frequency changer. It is 
most unlikch• that anything is wrong with 
cur correspondent's set, which is of a type 
which requires a well-maintained HT volt
age for 'atisfactory operation. 

HF Input to Pick-up Terminals 

A 
READER who has just bought a new 
set has an out-of-date " 2-HF " re

ceiver of which the high-frequency amplifier 
is entirc,ly inoperative; moreover, the HF 
valves are defective, and it is not thought 
worth while to attempt a repair. 

,-----------------------------------------------, 
I I 

l THESE columns are reserved for the publication l 
l of matter of general intere.~t arising out of : 
! problems submitted by our readers ! 
: Readers requiring an individual reply to their : 
l technical questions by post are referred to "The i 
: Wireless World" Information Bureau, of which : 
! brief particulars, with the fee charged, are to be j 
l found at the foot of this page. : 
I I 

L -------------- --------------------------_______ .! 

However, it is" considered that the 
detector-LF portion of the set could still 
be made to serve for occasional local-station 
reception, and we are asked whether it 
would be possible for this purpose to connect 
an external band-pass tuning unit to the 
pick-up terminals. 

This depends on how the radio-gramo
phone change-over is arranged, but if the 
most usual method is employed, it would 
not be practicable, for the rr;ason that the 
built-in detector grid circuit would remain 
in paralld with the secondary circuit of 
the external band-pass filter; to obtain re
sults it would be necessary to make an 
inh·mal disconnection, or,- alternatively, 
the grid of the valve might be isolated 
from the internal wiring by means of a 
" split grid " achptor, 

. Hum Pick-up 
AIR-CORED coils with a large number of 

turns ar;d with quite a high value of 
induct:mce (sometimes approaching a henry) 
are often used for tone-correction purposes 
and in whistle suppressors for insertion in 
LF circuits. 

It should be borne m mind that such 
coils are much more liable than the majority 
of other windings in a receiver to pick-up 
hum potentials; further, they are almost 
always connected in positions where such 
potentials will receive considerable subse
quent magnification, and so cause severe 
audible hum in the loudspeaker. 

These remarks are prompted by the ex
perience of a correspondent who has in
stalled an " LF" whistle suppressor. The 
coil of the suppressor has apparently been 
mounted close to the mains transformer. 
with the result that serious hum has been 
iutroduced. 

It is recommended that a special mount
ing for the coil should be devised in order 
that it may be oriented experimentally with 
respect to the mains transformer. In all 
probabilitv it will be possible to find a posi
tion where hum will disappear, 

······································111·.J······· .. ··· 
The Wireless World 

INFORMATION BUREAU 
THE ser:-ice is intended primarily !or readers 

rneehng w1th d1fficulttes m connection 
with receivers described in The Wireless 
World, or those of commercial design which 
from time to tlme are reviewed in the pages of 
The Wireless World. Every endeavour will be 
made to deal with queries on all wireless 
matters, provided that they are of such a 
nature that they can be dealt with satisfac
torily in a :etter. 

Communications should be by letter to Thd 
Wireless World Information Bureau, Dorset 
House, Stamford Street, London, S.E. I, and 
must be accompanied by a remittance of 5s. to 
cover the cost of the service. 

Personal interviews are not given by the 
technical staff, nor can technical enquiries he 
dealt with by telephone. 
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PRINCIPAL BROADCASTING STATIONS OF EUROPE 
Arranged in Order of Frequency and Wavelength 

(This list is included in the first issue of each month. Stations with an aerial power of 50 kW. and above in heavy type) 

Str.lion. 

1{nunas (Lithuania) 
Brazov (Romania) 
Kootwiik (Holland) (Relays Hileersum) 
Lahti (Finland) 
Moscow, No. 1, RW1 (Komintern) (U.S.S.R.) 
Paris (Radio Paris) (France) 
Istanbul (Turkey) 
Berlin ( Deutschlandsender Zeesen) (Germany) 
Droitwich 
1\finsk, HWIO (U.S.S.H.) 
Reykjavik (Iceland) .. 
Motala ()wed er). (Relays Stockholm) 
Novosibirsk, RW76 (U.S.S.R.} 
Warsaw, No. 1 (Raszyn) (Poland) .. 
Ankam ('l'urkey) 
Luxembourg 
Kharkov, It\V20 (U.S.S.R.) .. 
Kalundborg (Denmark) 
Leningrad, RW53 (Kolpino) (U.S.S.R.) 
'fashkent, HWJI (U.S.S.H.) 
Oslo (Norway) 
Moscow, No. 2, RW49 (Stchelkovo) (U.S.S.R.) 
'l'iflis, H\V7 (U.S.I-!.R.) .. 
Rostov-on-Don, H.\Vl2 (U.S.S.R.) .. 
Burlapcst, No. ~ (Hungary) 
Sverdlovsk, RW5 (U.S.S.R.) 
Geneva (Switzcrland).(Relays Sottens) 
Moscow, No. 3 (RCZ) (U.S.S.R.) 
Voroneje, RW25 (U.S.S.R.) .. 
Oulu (Finland) .. 
Ufa, RW22 (U.S.S.R.) 
Hamar (Norway) (Relays Oslo) .. 
Innsbruck (Austria). {Relays Vienna) 
Ljubljana (Yugoslavia) 
Viipuri (Finland) 
Bolzano (Italy) 
\Vilno (Poland) 
Budapest, No. 1 (Hungary) 
Beromiinster (Switzerland) 
Athlone (Irish Free State) 
l'alermo (Italy) 
Stuttgart (Miihlacker) (Germany) 
Grenoble, P.'l'.'l'. (France) 
Riga (Latvia) .. 
Vienna (Bisamberg) (Austria) 
Ha bat (Radio 1\Iaroc) (1\Iorocco) .. 
Sundsvall (Sweden). (Relays Stocl.Jwlm) . ·1 
Florence (Italy). (Relays Milan) . . . . ' 
Cairo (Abu Zabal) (Egypt) . . . . . . 
11russels,No.1 (Belgium). (French Progmmme) 
Lisbon (Bacarena) (Portugal) 
Tri:indelag (Norway) . . . . 
Prague, No. 1 (Czechoslovakia) 
Lvcn:, P.T.T. (La Dot;~>) (nance) 
Cologne (Langenberg) (Germany) 
North Regional (Slaithwaite) . . . . 
Sottens (Radio Suisse Romande) (Switzerland) 
Belgrade (Yugoslavia) . . . . 
Paris, P.T.T. (Ecole Superieure) (France) 
Stockholm (Sweden) .• 
Rome, No. 1 (Italy) .. 
Kiev, RW9 (U.S.S.R.) 
Tallinn (Esthonia) .. 
llladrid, EAJ2 (Radio Espafia) (Spain) 
Munich (Germany) .. 
Marseilles, P.T.T. (France) 
Katowice (Poland) 
Scottish Regional (Falkirk) 
Toulouse, P.T.T. (France) 
Leipzig (Germany) .. 
Barcelona, EAJ 1 (Spain) 
Lwow (Poland) 
West Regional (Washford Cross) 
Milan (Italy) • . . . 
Bucharest (Romania) .. 
Moscow, No. 4, RW39 (Stalina) (U.S.S.R.) .• 
Berlin (Funkstunde Tegel) (Germany) .. 
Bergen ( ~ orway) 
Sofia (Bulgaria) 
Valencia (Spain) .. 
Simferopol, RW52 (U.S.S.R.) 
Strasbourg, P.T.T. (France) .• 
Poznan (Poland) 
London Regional (B~ookmans Park) 

kC/1. 

155 
160 
HiO 
166 
174 
!82 
187.5 
191 
200 
208 
208 
216 
217.5 
224 
230 
230 
232 
238 
245 
256.4 
260 
271 
280 
355 

I_P~i~~.. I metres. I~ 
1 
________ st_au_·o_n_. -------:'-_~<_c_J•_· _I P~i~~- lllte~reJ., tW. 

I
.......... 1935 7 Graz (Austria). (Relays Vienna) , • • , 886 .......... \ 338.0 .-7-
.. .. . .. .. . 1875 150 Helsinki (Finland) .. .. .. .. 895 . .. . .. .. .. 335.2 10 

....... 1875 150 Limoges, P.T.T. (France) .. .. .. H!J5 .. . . .. . . . . 335.2 0.5 

.. .. .. . 1807 40 Hamburg (Germany) .. .. .. .. 9M .. .. . .. .. . 331.9 100 

. , . . . . . 1724 500 Toulouse (Radio Toulouse) (France) . . 913 . . . . . . . . . . 328.6 60 

. . . . . . . 1648 80 Brno (Czechoslovakia) . . 922 . . . . . . . . . . 325.4 32 

. . . . . . . 1600 5 Brussels, No. 2 (Belgium). (Flerni.•h Prog'mme) 932 . . . . . . . . . . 321.9 15 

. . . . . . . 1571 60 Algiers, P.'I'.T. (Radio Alger) (Algeria) . . 941 . . . . . . . . . . 318.8 12 

. . . . . . . 1500 150 Hi:iteborg (Swe<ien). (Relays Stockholm) . . 941 . . . . . . . . . . 318.8 10 

. . . . . . . 1442 35 Breslau (Germany) . . . . . • . . 950 . . . . . . . . . . 315.8 100 

. . . . . . . 1442 16 Paris (Poste Parisien) (France) . . • . 959 . . . . . . . . . . 312.8 60 

. . . . . . . 1389 150 Belfast . . . . . . . . . . . . !177 . . . . . . . . . . 307.1 1 

....... 1379 100 Genoa(Italy). (Rclay.,:llilan) .. .. 986 .......... 304.3 10 

....... 1339 120 Hilversum (Holland). (7 kiV. till G.40 p.m.) 995 . . . . . . . . . . 301.5 20 ....... I 1304 7 Bratislava (Czechoslovakia) . • . . . . 1004 . . . . . . . . . . 298.8 13.5 

....... 1304 150 Midland Reorional (Droitwich) . . . . 1013 . . . . . . . . . . 296.2 50 

....... 1293 20 Barcelona,EA,Tl5(RadioAsociaci6n)(Spain) 1022 . .. .. .. .. . 293.5 3 

. . . . . . . 1261 60 Cracow (Poland) . . . . . . . . 1022 . . . . . . . . . . 293.5 2 

. . . . . . . 1224 100 Ye lsi:Jer< (Koni:rsber~ Ermland) (Germany) 1031 . . . . . . . . . . 291 60 

. . . . . . . 1170 25 Parede (Radio Club l'ortugut's) (Portugal) 1031 . . . . . . . . . . 291 5 

....... 1154 60 Leningrad, No. 2, ltW70 (U.S.S.R.) .. 1040 .. .. .. .. .. 288.5 10 

....... 1107 100 Rennes, P.T.'f. (Fmnec) . . . . . . 1040 . . . . . . . . . . 288.5 4{) 
. . . . . . . 1071.4 35 Scottish National (Falkirk) . • • • . . 1050 . . . . . . . . . . 285.7 50 
. . . .. . . 845 20 Bari (Italy) .. . . .. .. .. 1059 .. . .. . .. .. 288.3 20 

;{5!l.5 .. .. . .. . .. 834.5 20 Tiraspol, RWG7 (U.S.S.H.) .. .. 1068 .. .. .. .. .. 280.9 4 
375 1·......... 800 50 Bordeaux, P.'l'.T. (Lafayette) (France) . . 1077 . . . . . . . . . . 278.6 30 
401 . . . . . . . . . . 748 1.3 Zagreb (Yugoslavia) . . . . . . . . 1086 . . . . . . . . . . 276.2 0.7 
401 . . . . . . . . . . 748 100 1 Falun (Sweden) . . . . . . . . 1086 . . . . . . . . . . 276.2 2 
413.5 . . . . . . . 726 10 1\Iadrid, EAJ7 (Union Radio) (Spain) . . 1095 . . . . . . . . . . 274 7 
431 .. .. . .. 696 1.2 Madona (Latvia) .. .. .. .. 1101 .. .. .. .. .. 271.7 50 
436 . . . . . . . 888 10 Naples (Italy). (Relays Rome) . • . . 1104 . . . . . . . . . . 271.7 1.5 
!i10.5 
519 
527 
627 
536 
536 
li46 
556 
565 
565 
574 
58:l 
583 
592 
601 
601 
610 
620 
620 
629 
629 
638 
648 
658 
668 
677 
686 
695 
704 
713 
722 
731 
731 
740 
749 
758 
767 
776 
785 
795 
795 
804 
814 
823 
832 
841 
850 
850 
850 
859 
859 
868 
877 

. . . . . . . 587.7 0.7 1\ioravska-Ostra'l'a (Czechoslovakia).. . . 1113 . . . . . . . . . . 269.5 11.2 

. . . . . . . 578 1 Fecamp (Radio Normandie) (France) . . lll3 . . . . . . . . . . 269.5 10 

.. .. .. . 569.3 i 5 Alexandria (Egypt) .. .. .. .. 1122 .. .. . .. .. . 267.4 0.25 

.. .. .. . 569.3 10 Newcastle .. .. .. .. .. ll22 .. .. .. . .. . 267.4 1 

. . . . . . . 559.7 1 Nyiregyhaza (Hungary) . . . . . . ll22 . . . . . . . . . . 267.4 6.2 

. . . . . . . 559.7 16 1 Hi:irby (Sweden). (U::lays Stockholm) . . 1131 . . . . . . . . . . 265.3 10 

. . . . . . . 549.5 120 I Turin, No. 1 (Italy). ( Uelays .Milan) . . 1140 . . . . . . . . . . 288.2 7 

. . . . . . . 539.6, 100 London National (Brookmans Pari>) . . 1149 . . . . . . . . . . 261.1 20 

. . . . . . . 531 
1
\ 60 North National (1-'laithwaite) . • . . 114!1 ~-......... 261.1 20 

. . . . . . . 531 4 Weet National (\Va8hford Cr<'sH'I • • • • 1149 . . . . . . . . . . 261.1 20 

. . . . . . . 522.6 1 100 Kosice (Czechoslovakia). (Relays. Prague).. ll!i8 . . . . . . . . . . 259.1 2.6 I·......... 514.6 15 Monte Ceneri (Switzerland) . . . . 1167 . . . . . . . . . . 257.1 15 
I." .. ·....... 514.6 15 Copenhagen (Denmark). (llelays Kalundborg) 1176 .. , . . . . . . . 255.1 10 

. . . . . . . 506.8 100 Kharkov, No. 2, RW4 (U.S.S.R.) . . . . 1185 . . . . . . . . . . 253.2 10 

.. .. . .. 499.2 25 ' Frankfurt (Germany) .. .. .. 1195 .. .. .. .. .. 251 25 

. . . . . . . 499.2 10 Prague, No. 2 (Czecho~lovakia) . . . . 1204 . . . . . . . . . . 249.2 5 

. . . . . . . 491.8 20 LillP, P.'f.T. (FranJtl . . . . . . 1213 . . . . . . . . . . 247.3 60 

.. . .. .. 483.9 20 Trieste (Italy) · .. .. .. 1222 .. .. . .. • .. 245.5 10 

. . . . . . . 483.9 15 Gleiwitz (Germany). (Relay6 Brealau) . . 1231 . . . . . . . . . . 243.7 5 

. . . . . . . 476.9 20 I Cork (Irish Free State) (Relays Athlone) . . 1240 . . . . . . . . . . 241.9 1 

. . . . . . . 476.9 20 Juan-les-Pins (Hadio Cute d'Azur) (Franco) 124!) • • • • . • • • • • 240.2 2 

....... 470.2 120 Kuldiga(Latvia) ........ 125S .......... 238.5 10 
. . . . . . . 488 100 Home, No. 3 (Italy) . . . . . . 1258 . . . . . . . . . . 238.5 1 
. . . . . . . 455.9 100 San Sebastian (Spain).. . . . . . . 1258 . . . . . . . . . . 238.5 3 
. . . . . . . 449.1 50 Nurnberg and Augsburg (Germany) (Relay 1267 . . . . . . . . . . 236.8 2 
. . . . . . . 443.1 25 .Munich) 
. . . . . . . 437.3 2.5 Christiansand and Stavanger (Norway) . . 1276 
. . . . . . . 431.7 7 Dresden (Germany) (Relays Leipzig) . . 1285 
. . . . . . . 426.1 55 Aberdeen . . . . . . . . . . 1285 
. . . . . . . 420.8 50 Austrian Relay Stations . . . . . . 1294 
. . . . . . . 415.5 36 Danzig. (Relays Konigsberg) . . . . 1303 
. . . . . . . 410.4 20 Swedish Relay Stations . • . . . . 1312 
.. .. .. . 410.4. 3 11\lagyarovar (Hungary) . . . . . . 1321 
. . . . . . . 405.4 100 German Relay Stations . . . . . . 1330 
. . . . . . . 400.5 5 1\Iontpellier, P.T.'r. (France) . . . . 1339 
.. . .. .. 395.8 12 Lodz (Poland).. .. .. .. .. 1339 
. . . . . . . 391.1 50 Dublin (Irish Free State) (Relays Athlone) 1348 
. . . . . . . 386.6 2 1\Iilan, No. 2 (Italy) (Relays Rome) . . . . 1348 
. . . . . . . 382.2 120 Turin, No. 2 (Italy). (Relay& Rome) . . 1357 
.. . .. .. 377.41 5 Basle and Berne (Switzerland) . . . . 1375 
. . . . . . . 377.4 16 Warsaw, No. 2 (Poland) . . . . . . 1384 

........ 
I 

373.1l' 50 Lyons (Radio Lyons) (France) . . . . 1393 
368.6 60 Tampere (Finland) . . . • . . • . 1420 
364.5 12 Paris, (Radio LL) (France) . • . . , . 1424 

. . . . . . . 360.6 100 Beziers (France) . . . • . . . . 1429 

. . . . . . . 356.7 100 l\1iskolc (Hungary) . . . • . . . . 1438 

. . . . . . . 352.9 1 Paris (Eiffel Tower) (France) . . . • 1456 

.. .. .. . 352.9 1 Pecs (Hungary) .. • • .. .. 1465 

. . . . . . . 352.9 1.5 Bournemouth . • . . • • . . . . 1474 

. . . . . . . 849.2 10 Plymouth . . . . . • . • . • 1474 
349.2 35 i International Common Wave . . . . 1492 
846.6 16 I' International Common Wave . . . • 1500 
342.1 \ 50 1 Liepaja (Latvia) . . • • • • . • 1737 

....... , 

....... 1 ....... 

! 

......... . 
·········· .......... 

235.1 
233.5 
233.5 
231.8 
230.2 
228.7 
227.1 
225.6 
224 
224 
222.6 
222.6 
221.1 
218.2 
216.8 
215.4 
211.3 
210.7 
209.9 
208.6 
206 
204.8 
208.6 
20S.5 
201.1 
200 
173 

0.5 
0.25 
1 
O.li 
0.5 
1.25 
1.2> 
1.5 
5 
1.7 
0.5 • 0.2 
0.5 
2 
5 
0.7 
0.8 
1.5 
1.2.) 
6 
1.2.) 
1 
0.3 
o.z 
0.2.) 
0.1 

NOTE.-Sinre the :publication of the :pre\·ious !let alterations have been made to the particulars of the following 'tations: Kootwijk (llolland), Hamar (Norway), LJmogea 
(:l;'ran~e), Hdl,bcrg (Germany), Frankfurt (Germany), Dresden (Germany). 



Metres. 

84.67 

75.0 

70.2 

67.11 
58 31 
51.llll 

50.42 

50.26 

50.16 

50.0 

49.96 
49.96 
49.92 

49.85 

49.83 

49.75 

49.75 

49.67 

49.67 

49.59 
49.5 

49.5 

49.42 

49.4 

49.33 

49.33 
49.3 

49.26 
49.26 

'9.2 

49.18 

<.9.18 

49.1 

49.1 
49.08 

49.02 

49.02 
49.02 

48.92 

48.86 

48.78 

48.78 

48.78 

48.4 

47.50 

47.05 

46.69 
46.52 

46.21 
46.0 

45.31 
45.0 

42.02 
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I<C/S. 

:1,543 

4,000 

4,273 

4.t70 
o:ua 
5,850 

5,950 

5,969 

5,980 

6,000 

6,005 
6.005 
6,1110 

6,018 

6,020 

6,030 

6,030 

6.040 

6,040 

6,050 
6,060 

6,060 

6.060 

6,070 

6,072 

6.0SO 

6,0~0 
o.u~o 

6,090 
6.090 

(i,0\11 

!1.100 

6.100 

ti.llO 

6,]10 
fi. 112 

11.120 

6,120 
6,HO 

6.l:l2 

6,140 

6,1 ,,() 

6.1 ;,o 

6.1~11 

6.:11 G 

11.42.'> 
fi. -117 

6,4!!0 
H.:i20 

6.620 
n,fW7 

7.110 

Call 
Sign. 

CH7AA 

C'f2AJ 

RV15 

YDB 
OK1MPT 
YV5HMO 

H.J-1AB~~ 

HVI 

HIX 

HW59 

VE9DN 
HJ3ABH 
COG 

ZH! 

DJC 

HP.;B 

VE9CA 

W1XAL 

PJtAS 

GSA 
W8XAL 

W3XAU 

OX\' 

OER~ 

CT1AA 

W9XAA 

('[';, 
~ltU 

VE9B.l 
VE9GW 

ZT.I 

WJXAL 

W9Xh 

VrJO 

OSL 
Y\'HtC 

VQ7LO 

YDA 
W2Xl<~ 

ZGit 

W~XI< 

YV31W 

U.JHO 

CTlGO 

Ill 7. 

Y\'lltC 

w:Jx,. 
If.ll AB R 

H.JfiABD 
YY!iHV 

PH ADO 
IIC:?HL 

A.J4A Hfl 

Arranged m Order of Wavelength and Frequency 
(N.B.-Times of Transmission ~iven in parentheses are approximate only and represent G.M.T.) 

Station. Tuning 
Positions. 

Metres. kc/s. Call station. I Tuning 

----I---S-'ig_n_. __ , ______________________ 

1

l. • ·P·O-·SI.·t·i·o·n·s···· 
Mozambique (E. Afri~a). (,1fon., 7'hur.< .• ............... 41.8 7,177 CHHAA Lobito {c\ng·ntn). (IJ'nl., Sal. 1 ~.:l!l In 

Sat., 18.:l0 to 20.:l0.) 2J.:l0.) 1 

Ponta Delgada (Azore;;), (Wed., Sui .. ............... 38.48 7,797 HBP Hadio Na.tion8, Prangins (Switzerland). 1 ............. . 22.00 to 24.00.) (Sat. t2.30 to 23.15.) I 
Kha.rbarovsk (U.S.S.R.). (Daily 06.00 /o ............... 37.33 8.035 CN}{ Rahat IMoroccol. (Snn.. iO.Oll /o 22.:l0l... .. ........... .. 

So
1u4ra.ObO.;y)a (Java). (Da~ly 

03
_
30 

to Cl".''!)) 36.5 8,214 HC.Jn Quito (K<·wl.dnr). 1 l!aily l'.r. t-:u.n., Alon. .. ......... .. 
~ o u u OO.n to 01.-1:,_ Sun. 21.1:, to OLU>.) 

Prague (Czechoslovakia). !Experimental) ' 32.88 9.1 :H HA'l'-1 Bu<la.pest (Hnngar)·). (Sfll. 2:l.OII to 2-1.00.) ........... .. 
2\1aracaibo (Vene?.eula). (Daily, 22.00 to 

1

1 .............. ·. .. 31.8 9,-128 COH Havana (('nlm). ( IJai/!f 1 ii.llll to 17.1111, ........... .. 
02.00.) 22.00 to ~:l.IIU. 01.011 to 112.011.) 

:\Iedellin (Colombia). (Da-ily, 16.:111 to 31.58 9,500 PR~'5 Hio de Janeiro (Brazil). 1Vailu 22.30 ............. .. 
18.:lO, Sun., T11f.,., 1'1111/'s., 2:!.30 to 23.15.) 
03.00 also.) 31.55 9,510 GSB Empire Broadcasting 

Vatican City. /Daily 19.00 to 19.15. Sun. 31.54 11,518 VK3ME Melbourne (Australia). (Wed. 10.00 ro ............. .. 
10.00 also.) 11.30, Sat. 10.00 to 12.00.) 

Sa.nta Domingo (W. IndieR). (Daily. 12,00 31.49 9,526 LKJ1 Je!Oy (Norway). cRelays Oslo.) (Daily ............. .. 
Sun. 00.38 alBo.) 10.00 to l:l.OO.) 

Moscow (U.S.S.R.). (Relays No. 1 /Sin.) .. ............ 31.48 !l,5:l0 W2XAF Scbenectady, N. Y. (U.S.A.). (Relays .............. . 
(Daily 20.00 to 23.00.) WGY.) (Da-ily 23.30 to 04.00, Sat. 19.00 

l\Iontreal (Canada). (Daily 04.30 to 05.00) ............... to 22.00 ''lso.) 
Bogota (Colombia) ... ... ... ... .... .. .... .. ... 31.45 9,540 DJN Zeesen (Germany). (Daily 08.45 to 12.15. .. ............ . 
Ha.vana. (Cuba). (Daily 21.00 to 23.011, ............... 13.00 to 16.30, 22.15 to 03.30.) 

01.00 to 0:1.00, Sun. O~.:lo to 06.:l0 also.) 31.38 9,560 DJ A Zeesen (Germany). <Da-ily 13.00 to 16.30, .............. . 
Singapore (Malaya). \Mon., Wed., 'l'l"'rs. ... ............ 22.15 to 02.00.) 

2:l.OO to 01.30, Sun. 03.40 to 05.10.) 31.36 9,565 VUB Bombay (India). tSun. 13.30 to 15.30, .............. . 
Zeesen (Germany). (Daily 22.30 to 03.:lO, ............... Wed., Thurs. Sat. 16.30to17.30,irreyular 

17.00 to 21.30.) Mon.). 
P~.nama. Cit.v (Centra.\ America). (Daily ................ 31.35 9,570 W1XK Springfield, l\lass. (U.S.A.l. <Relays W BZ.) .............. . 

17.00 to 1S.OO, 01.011 to 11a.:IO.) (Daily 12.00 to 06.00.1 
C'alga.ry (Canada). ( Thm·-'· U.OO to 07 .00, ............... 31.32 9,580 GSC Empire Broadcasting ... ... ... .. ............ . 

Sun. 17 .on to O:i.OII.) 31.32 9,580 VK3LR Lindburst (Australia). \Daily ex. :Sun. .. ........... .. 
Boston, Mass. ( U.::i.A.). (Sun. 22.00 10 ............... 08.15 to 12.30.) 

24.00, Wed., Fri. 00.:10 to 01.45. l 31.28 9,590 W3XAU Philadelphia, Pa. ((J.S.A.). <Relay.• ............. .. 
Pernambueo (Brar.il). {IJaill! 20.00 tu ............... WCAU.) (Daily 17.00 to 24.00.) 

00.:!0.) 31.28 9,590 VK2ME Sydney (Australia). (Sun. 06.00 to 0~.00, ............. .. 
Empire Broadcasting ... ... ... ............... 10.00 to 14.00, 14.:l0 to 16.30.) 
Cincinnati, Obio (U.S.A.). (Daily 12.00 to ............... 31.27 9,595 HBL Radio Nations, Prangins ll::lwitzerlandl. .. ........... .. 

01.00, 04.00 to 06.00.) /Sat. 22.30 to 2:1.15.) 
Pbiladelr,hia, Pa. (U.S.A.) (Relays ............... 31.13 9,637 2RO Rome (Italy). <Tu.e.;., 1'/wrs .. Sal. 00.45 .............. . 
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(S•m. 19.00 to 20.:«1.) to 00.00.) 

La l'u.z (Bolh·ia.l. (IJaily 00. Li to 02.1-i.) ............... 25.6 11,720 CJRl!i Winnipeg (Canada). (Daily 00.00 lo 05.00, .............. . 
Home (Italy). (Jllon., Wea .• Fn. 23.1111 "' ............... Sat. 21.00 to 06.00 also, Snn. 22.00 to 

00.30.) 03.30 also.) 
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Sat. 12.00 to 05.00, Sun. 18.00 to 02.00.) I 25.49 11,770 DJD Zeesen (Germany). (Daily 17.00 to 2l.:l0) .............. . 
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05.00to 06.00 also.) ............... 2b.ll9 11,~60 GSE Empire Broadcasting ... ... .. ............... . 
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irreqular 13.06 to 16.36, Snt. trom Sln. N-S.) (Daily 16.15 to 111.15, 20.00 
12.36, Sun. 04.36 to 07.:lr.. irreqnlar to 23.00.) 
12.36 to 03.36. 25.0 12,000 RW59 Moscow (lJ.S.8.H.J. (RelatJS ll'n. 2 Stn.) ............. .. 

Empire Broa.dcastin~>: .. (Su.n. 03.00 to oUJO. 11.00 to 12.01), 
Ca.rn.ea;; (Venezuela). (JJaily c.r. Sun. 15.00 to 16.00.) 

Jr..:;o to 17.:Hl, 21.00 tu o:l.Uii, Sun. 24.83 12,082 CT1CT Lisbon (Portugal). (Sun. 14.00 lo 16.00, .............. . 
1-l.:lll to 15.:l0.) Thurs. 20.00 to 21.00.) 

Nairobi (Kenya Colony). (Dailu 16.00 to 24.2 12,396 CT1GO Paredc (Portugal). (Sun. 15.00 to 16.30 .............. .. 
19.00, Sat. to 20.00, llfon., Wed., Fri. Tues., Thurs., Pri. 18.00 to 19.15.) 
10.45 to 11.15 also, Tu.es. 08.00 to 09.00 23.39 12.830 CNR Rabat (Morocco). (Sun. 12.30 ln 14.00)... .. ........... .. 
also, 1'hurs.13.00 to 14.00 also, Sun. 17.45 22.94 1:!,075 VPIJ Suva (lciji). {!Jaily r.r. Sun. o: •. ~o to o:u;o.) 
to 19.00 also.) 19.84 15,123 HV.J Vatican City. (Da1lyl!l.OO, 1:;,;w to 15.451 ............. .. 

Bandoeng (Java). (Da1ly 10.30 to 15.00) 19.82 15,140 GSF Empire Broatlcastiug ... ... ... .. ........... .. 
Wayne, N.J. (U.8.A.). (RelaiJS IV ARC.) 19.74 15,200 DJB Zeesen (Germany). (Daily O~A5 to 12.15) ............. .. 

(Daily 23.00 la 04.00.) 19.72 15,210 WSXK Pittsburg, Pa. (U.S.A.). (Relays KDKA.) ............. .. 
Kuala Lnmpur(Ma.laya.). ISun., Tue•. fi'r>. (Daily 18.00 to 21.15.) 
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Lbhon (Portngn.J). (/Jwii•J 11.00 to 12.:10, ............... 19.67 15,250 Vi'1XAL Boston, Mass. ([J.S.A.). IDrril!l 15.60 10 

I ~.00 to 22.00.) 18.30.) 
('a.ra.r·as (Venezuela). ( 1/ai/y 20.:l0 to ............ ... 19.66 15,260 GSl Empire Broatlcasting 

01.:10.) 19.64 15,270 W2XE Wayne, N .. J. (U.S.A.). •iieta''' i-i' AHC::; 
Winnipeg (Canada). (DaUy 00.00 to 05.00, ... 1 (Daily 16.00 to 18.00.) 
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FHIDAY, AUGUST 9TH, 1935. 

EDITORIAL; 
Olympia, 1935 

Our Forecast of the Slzow 

T J-l E annual Radio Show opens 
at Olympia on Wednesday, 
August 14th, and is, as usual, 
the outstanding wireless eyent 

of the year. 
\Ve shall endeavour, as in previous 

years, to give our readers a full account 
of the Show in three Special Numbers. 
The present issue, which constitutes a 
Show Forecast, gives a general idea 
of what exhibits of special interest to 
look for, whilst by means of the key 
plan and list of exhibitors the visitor 
can locate any stand easily. 

Our second Show Number, to be 
dated August 16th, will comprise a 
complete Stand-to-Stand Report, fully 
illustrated, and describing items shown 
bv each exhibitor. 

·The third Show Number will con
stitute a more critical examination of 
the progress of the year, dealing in 
separate articles with things of out
standing interest from a technical 
point of view amongst every class of 
exhibit. 

The present issue, whilst endeavour
ing to make reference to the outstanding 
exhibits \vhich the visitor must not 
miss, cannot pretend to cover the 
ground exhaustively, for the reason 
that as it is compiled in advance of 
the Show, we are dependent upon early 
information collected or supplied to us. 
In some cases manufacturers prefer to 
disclose nothing concerning their pro
ducts in advance in the hope that they 
may spring surprises at the last minute. 
It must not, therefore, be nssumed, if 
certain manufacturers' products are 
not referred to yet, that nothing of 
interest will appear on their stands. 

Early information in our possession 
leads us to the rather important con
clusion that a halt has been made in 
the scramble for price reduction in sets 
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which has been going on during the 
past few years. The " popular " type 
of set suffered frqm this policy of the 
past, becoming less reliable than should 
have been the case, but inspection of 
some of this season's new models in 
this class gives the impression that 
much greater care has been exercised 
in manufacture, whilst prices have been 
maintained at about last year's level. 

Price reduction, however, has taken 
place this season in the rather more 
expensive types of receiver. This can 
probably be taken as a healthy in
dicatiori that the public is becoming 
more critical of quality and that the 
manufacturers are aware of it and are 
endeavouring to attract more attention 
to these superior models. 

The former tendency to endeavour 
to make receivers as compact as 
possible has not been maintained, pro
bably for the very good reason that 
servicing is seriously hampered by so 
doing. 

Short-wave and All-wave Sets 
Although short-wave sets and all

wave sets \\'ill not be on the stands of 
all set manufacturers, yet a very repre
sentative number will be found at this 
year's Olympia. Information concern
ing them will be found elsewhere in this 
and other Show issues. 

Another feature of this Show will be 
the increase in the number of universal 
AC/DC receivers which have now 
almost entirely replaced receiver de
signs for DC mains alone. 

Whilst the diversity of components 
for home construction is probably less 
than at previous exhibitions, it is 
satisfactory to find a considerable im
provement in quality, as well as a good 
variety of up-to-elate components. In 
this connection we would mention, in 
particular, intermediate frequency 
transformers designed to give variable 
selectivity. 
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REcEivER DESIGNS 
Variable Selectivity-Tone .. corrected Volume Control-Specialised Apparatus 

ALTHOUGH the Olympia Show does not open until August 14th, it is already possible to 
form a useful opinion on the general trend of design of the new receivers. Jvlany of the 

technical de·velopments zvhich have been discussed in these pages during the past year have now 

T HIS preliminary surny of the 
actiYities of the British wirele~s 
trade for the 1935-1936 season IS 

arranged, so far as complete re
cei\·crs are concerned, under headings for 
the easiest possible reference by readers. 
Subtle changes in popular demand and 
in the steps taken both to anticipate and 
cater for it take place each year, and so 
the classification of our last Olympia Fore
cast has had to be reYiscd. 

It has now been found desirable to in
clude all general-purpose AC mains re
ceivers, from the simplest to the most am
bitious, under a single heading. Next 
come universal AC /DC receivers of all 
types, followed by " all-wave " sets 
covering short, medium and long wave
lengths, of which there are now enough to 
form a clasS--and by no means an in
considerable one-of their own. 

been embodied in commercially-built uts. 

Battery sets generally occupy another 
section, and lastly come the '' special
purpose " receivers, designed to satisfy 
out-of-the-ordinary requirements or con
ditions, and among which some of the 
most interesting of the new productjons 
are to be found. Amplifiers and public
address equipment arc included here. 

It should be understood that in many 
cases the basic receiver chassis to which our 
comments mainly refer (because, after all, 
it is the part that really matters) is often 
available in many forms: perhaps as a 
table model, an upright console set, or as 
a radio-gramophone. 

Our classification by number of valYes 
will not always agree with that of the 
manufacturer, as we prefer to omit the 
power rectifying valve from the total, 
thus facilitating comparison with sets 
having metal rectifiers. 

AC Mains Receivers 
E VERY year recently has shown a 

greater ·tendency towards the use of 
the superheterodyne for every receiving 
purpose, and this year is no exception to 
the rule. More than ever before the super
heterodyne is predominant, and the 
straight sets will be so few in number that 
they will nearly all fall into either the 

T.l! R.G.D. Model 704 radio-gramophone. 

cheapest class of set or the highly special
ised type. Apart from these exceptions, 
which might almost be counted on tlw 
fingers of one hand, the superheterodyne 
reigns supreme, whether the receiver con
tains three valves or fifteen, whether it be 
an inexpensive general-purpose set or a 
luxurious high-fidelity radio-gramophone .. 

The popularity of this system of recep
tion has been brought .about by many 
factors. It started originally with the 
need for high selectivity, but the number 
of valves necessary for a satisfactory per
formance restricted it to the expensi\·e 
class of rec~Ciw·r. It was then the tnm of 
valve development and striking advances 
were made, for not only was the efficiency 
of \'alves improved, but multiple types 
were evolved ; these developments wer'O 
naturally reflected in a redtkt~cn in the 
number of valves necessary to a super
heterodyne. For some years development 
on these linPs has been proceeding- and 
hfl.s now reached a point where a three
valve receiver gives a performance as good 
as that obtainable from a set with six or 
more vah,es a very few years ago. 

In spite of these advances, the large 
superheterodyne is by no means aban
doned, and, in fact, the number of valws 
used in the largest sets seems io be increas
ing; this, howewr, is due in some degree 
to the prevalence of AVC systems an,] 
muting devices, high quality LF ampli
fiers of large output, volume expansion, 
and the like. An inspection of the appara-

tus, which will be on view this year. 
shows that this class of receiwr is larger 
than one might anticipate, and there are 
signs that the medium class of six to nine 
valves is falling in number. , 

Although not a new product, the 
H.M.V. High-Fidelity Autoradiogram 
cannot be briefly dismissed, for it is still 

The H.M. V. Console Super het Fiv" 
(Model 444). 

outstanding in the number and variety of 
its technical refinements. Fifteen valves 
arc used, and its specification includes 
variable selectivity, all-wave reception, 
QA VC, volume expansion, and an auto
matic record-changer. 

Variable selecti,·ity is obtained by alter
ing the coupling in the band-pass filters 
in fixed steps by means of a switch. The 
IF amplifier is split into two channels in 
the last stage, one of which operates con
tinuously for A VC purposes and the other 
of which is rendered inoperative when 
the set is not tuned to a signal in order to 
obtain the QAVC action. The volume 
expansion system can be thrown in or 
out of circuit at will by means of a switch. 
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The R.G.D. Model 1202 radio-gramo

phone also includes an automatic record
changcr. Twelve valves are used, the LF 
equipment including a resistance-coupled 
paraphase amplifier having an output of 
6 ,,·atts. Separate detector and oscillator 
valves are used in the frequency-changer, 

The Kolster-Brandes KB 428 includes the 
Fototune dial. 

and both signal and intermediate fre
quency amplification is used. Amplified 
A VC is incorporated, and there is a 
muting system for inter-station noise sup
pression. Variable selectivity is fitted and 
the apparatus is listed at 107 guineas. 

A two-valve frequency-changer is also 
used in a smaller receiver made by this 
firm, the Model 704. This has a signal
frequency amplifier and one IF stage with 
variable selectivity. A duo-diode-triode 
acts as a detector, LF amplifier, and AVC 
source, and is resistance coupled to a 
triode output valve. It is priced at 
55 guineas. 

The Dynatron receivers fall into the 
same class as regards price and the per
formance claimed, and they are particu
larly interesting as being the products of 
a firm which has consistently remained 
faithful to the straight set. The Model 
E136 has six tuned circuits, using iron
core coils and embodying a triple band
pass filter ; there are three HF stages. 
This set is priced at 120 guineas with 
elaborate LF equipment and cabinet 
work. Several other straight sets of 
various characteristics will be shown, and 
a short-wave converter designed to suit 
them will be available for those who want 
all-wave reception. 

The Haynes Radio receivers also em
ploy a straight circuit. Two HF stages 
are used with iron-core tuning coils and 
amplified A VC. Duophase LF amplift
cation is fitted and outputs of 6 watts or 
14 watts can be obtained. The prices 
range from £43 to £64. Table models arc 
available without loud speaker at £25 to 
£36. 

Turning now to receivers of the more 
"popular" class, the H.M.V. Model 
444 includes QA VC and is priced at 
17 guineas. A band-pass filter precedes 
the heptode frequency-changer; a single 

IF ,·alve is used and is followed by a duo
diode-triode \Yhich feeds the output pen
tode through a resistance coupling. The 
Model 441 has a similar circuit arrange
ment with amplified QAVC, and a tone
corrected volume control, while the Model 
541 radio-gramophone, which has an out
put of 2 watts, is listed at 22 guineas. 

The Kolster-Brandes Model KB428 is 
interesting as an example of the refine
ment which is now included in a set of 
quite modest price. It costs 14 guineas, 
but it is fitted with variable selectivity ancl 
a novel station-indicator known as the 
Fototune. A signal-frequency HF stage 
is used with a heptode frequency-changer, 
a single IF valve and a duo-diode for de
tection and A VC purposes. The output 
valve is a pentode and a neon tuning indi
cator is fitted. A smaller set of similar 
design but without some of the refine
ments is available at 12 guineas. This 
is the Model KB427, and an input band
pass filter to the heptode frequency
changer is used. 

A receiver embodying dual loud 
speakers will be shown on the Burndept 
stand. This is the Model 201 Ethodync 
at 15 guineas; an octode frequency
changer is employed with a single IF 

The Burndept 201 Ethodyne with dual 
loud speakers. 

stage and a duo-diode acting as the de
tector and as the source of AVC voltage. 
The output valve is a pentode rated for 
an output of 3·5 watts. 

The Bush Radio sets are featured by 
"Peaceful Tuning "-a system of QAVC 
which is fitted to many models. It is in
cluded in the SAG1, which is a portable 
set with built-in frame aerial, and also to 
the SAC7, a set intended for use with an 
outdoor aerial. This set has a band-pass 
input circuit with a special image sup
pressor; an octode frequency-changer is 
used with one IF stage and the duo-diode
triodc which provides A VC is resistance 
coupled to a triode output valve delivering 
3 watts to the loud speaker. The receiver 
is priced at 13! guineas. 

The City Accumulator Co. will be show-
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The Bush Radio SAC 25 Superheterodyne. 

ing a wide range of receivers, and one of 
the most interesting will be the Austin AC 
Super-Six. This has dual speakers and 
a special tuning dial, known as the Scan
ning Disc dial, which gives twice the usual 
sc_ale length for a given panel opening. A 
tnode-pentode frequency-changer is used 
with one IF stage ; the detector is a duo
diode-triode, followed by a pentode output 
valve. A separate valve is used for inter
station noise-suppression. A smaller re
ceiver of less ambitious design, the Austin 
AC Super-Five, employs a heptode fre
quency-changer, and there will also be a 
three-valve straight s!-"t having a sensitivity 
of the order of 45 ,~v. A single HF valve 
is used with three air-core tuned circuits 
and a triodc grid detector. The pentode 
output valve feeds 3 watts to the speaker, 
~nd the set is listed at 9 guineas. 

The Climax Sports-Model Band Pass 
TC Ill is also of the three-valve type with 
the conventional arrangement of the 
valves. The output is 3-4 watts. The 
Model QS5 of this firm is a superhetero
dyne of the four-vain type with an octode 
frequcncy-changer and a pentode output 
valve. QAVC is included, and the set is 
priced at 12 guineas. 

Among the Ekco receivers the AC86 i.> 
of particular interest, in that it includes 
delayed amplified AVC together with auto
matic noise suppression. The frequency
changer is preceded by a band-pass filter 
specially arranged for second-channel in
terference rejection, and the single IF 
stage feeds a duo-diode. The output valve 
is a pentode. It is priced at 12! guineas, 

The Ekco AC86 is fitted with delayed 
amplified AVC and automatic noise sup

pression. 
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and is also available as a radio-gramo
phone at 22 guineas. The ACTg6 has a 
similar circuit arrangement, but a signal
frequency amplifier is included, and the 
set is designed to work from built-in frame 
aerials. A tone-compensated volume con
trol is fitted, and it is listed at r4t guineas. 

There is a general tendency to include a 
signal-frequency HF stage in the more ex
pensive types of set, and one example of 
this trend will be found in the Decca 
Cabinet Radiogram, which is priced at rg 
guineas. A heptode frequency-changer is 
used with one IF stage. A VC is fitted and 
obtained with the aid of a duo-diode
triode. In the Portrola set, however, 
priced at 12 guineas, the first valve is the 
frequency-changer- a triode-pentode-

The Milnes 466 AC 
Superheterodyne 

and a combined duo-diode and output pen
tode is used. 

The Cossor Model 364 is a three-valve 
superheterodyne with a heptode fre
quency-changer and band-pass input cir
cuits. There is a single IF valve, and a 
duo-diode-output pentode provides detec
tion and A VC. A neon tuning indicator is 
included. Ever-Ready will be showing 
a set with a similar arrangement of valves 
but using a triode-pentode frequency
changer. This is the Model ·5002 at 12 
guineas. The Model 5003 of the same firm 
at 14 guineas has an octode frequency
changer and an additional stage of LF 
amplification, while console and radio
gramophones will be shown. 

In the G.E.C. range will be found the 
Fidelity AC5. This set employs an inter
mediate frequency of 125 kc / s, and the 
duo-diode-triode functions as a detector, 
an LF .amplifier, and an AVC source. It 
is resistance-coupled to the pentode output 
valve which feeds a loud speaker fitted 
with a roin. cone. As a table model the 

The Halcyon AC7 superheterodyne is fitted 
with a special AVC system. 

set is listed at IJt guineas, but it is also 
available as a radio-gramophone at 23 
guineas, and with an automatic record
changer at 36 guineas. A three-valve 
superheterodyne, the AC4, will also be 
shown at I I guineas. 

A special A VC system is the feature of 
the Halcyon receivers, which are available 
in various styles ranging from a table 
model at I4 guineas to a radio-gramo
phone with record-changer at 35 guineas ; 
while in the Milnes 466 receiver the IF 
stage is reflexed. The Ultra 25 is of the 
three-valve type with a duo-diode-output 
pentode, and this firm will also be show
ing a three-valve straight set of the HF
det.-pen. type. 

Orr Radio will be showing the Invicta 
AC/ 45, for which a response up to 7,000 
c Is is claimed. This set has variable 
selectivity in the single IF stage, and a 
duo-diode feeding an output pentode. 
QA VC is included, and the price is II t 
guineas. 

One of the few examples of the straight 
set will be found on the Philips stand. 
This is the Model 577A with two HF 
stages and four efficient tuned circuits. 
Diode detection is used, and A VC is in
cluded. An output of 3 watts is obtainable 
from a pentode. A superheterodyne, the 

The Pye T9 receiver has a triode output 
valve fed from a duo-diode-triode. 
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Model 539A, will also be on view, and in 
this separate duo-diode and triode LF 
valves are used. OAVC is included. As 
a radio-gramophon~ this set is priced at 
26 guineas. A small straight set with one 
HF stage will be shown. The specifica
tion includes a permanent magnet moving
coil speaker, and it is listed at 6-~ guineas. 

Among the Pye ~ange will be found two 
receivers of similar general type but dif
fering in their LF equipment. Both sets 
have a heptode frequency-changer, a 
single IF stage, and are equipped with 
QAVC. The Tg has a duo-diode-triode 
feeding a triode output valve, however, 
whereas the T7 has a duo-diode and a pen-

The Ultra 66 Console Superheterodyne. 

tode output valve. The former is listed at 
14 guineas, and the T7 at 12 guineas. 

Ferranti will be showing the Arcadia 
superheterodynes, which are available in 
various models, including a radio-gramo
phone. The consolette is listed at 15 
guineas, and a triode output valve is em
ployed which has an output of 2.5 watts. 
A VC is fitted, of course, together with a 
noise suppressor. The tuning scale is cali
brated in station names, and indicating 
pointers are fitted to all controls. The 
Lancastria receiver has a similar tuning 
scale, but the chassis differs considerably. 
The output valve is a duo-diode-pentode, 
and a heptode frequency-changer is em
ployed. It is listed at I2i guineas, and a 
model for AC I DC operation is available. 
The Nova receiver at II guineas has a 
similar electrical specification, but noise 
suppression and a visual tuning indicator 
are not fitted. A three-valve straight set 
of the HF-det-pen. type, the Una con-
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solette, is an addition to the range of this 
firm. A p<:·ntode output valve delivering 
2.5 \Y<1tts to the moving-coil loud speaker 
is used. It is priced at 8t guineas. 

Clarke's Atlas will have a six-valve 
superheterodyne with a push-pull output 
stage giving an output of 6 watts. De
layed amplified AVC is included, and the 
A22 console model is listed at 22 guineas; 
while a radio-gramophone, the A39, is 
priced at 39 guineas. A smaller set, the 
A24, has a single triode output valve and 
costs 24 guineas as a radio-gramophone. 

The Aerodyne Silver Wing receiver has 
an octode frequency-changer and a single 
IF nlve. A duo-diode is usC'd for detec
tion and AVC purposes, and the output 
,·alve is a pentode. It is priced at rr 
guineas, and a universal AC /DC model is 
also available. A two-valve set, the 
Robin, with pentodes both for the detec-

tor and output valves is priced at 7 guineas. 
The Ormond Model 607 is a straight 

three-valve ~et with iron-core tuning coils. 
A triode detector is used, and followed by 
a pentode output valve. It costs £9 rss. 

Ace Radio will have a five-valw super
heterodyne in which shadow tuning is em
ployed. Naturally, AVC is fitted. It is 
priced at ro guineas, and a radio-gramo
phone is available at r8 guineas. The 
Alba Standard superhets will be shown 
in a wide ,·arietv of cabinet styles at 
prices varying between ro~ guineas and 
19 guineas. 1 n n·ery case a pentode valve 
providt·s an output of 3-4 watts. 

The Blue Spot recei,·er has a special 
image suppres:-sor for the reduction of 
second-channel interference. The output 
is 2.6 watts from a pentode, and provision 
is made in the design not only for the use 
of an external loud speaker but for the 
internal speaker to be cut out if desired. 

Universal AC--DC Receivers 
T HOSE who go to OlymJ?ia this year to 

look for purely DC mams sets Will be 
disappointed. With the exception of one 
or hvo specialised types they have entirely 
disappeared from the market. But there 
is no cause to regret their passing; the uni
versal receiver now functions just as well 
on DC as the set designed solely for that 
form of supply. There is, of course, the 
added advantage that it will also work on 
AC nearly, but not quite, so well as if it 
was desi,gned for nothing else. 

Generally speaking, those who are seek
ing AC-DC sets have the choice of two 
types. First, there is the simpler form of 
HF-det.-LF three-nlve (plus rectifier) 
receiver, which costs roughly between £7 
and £g. The cheaper models generally 
have only two tuned circuits, but the more 
expensive ones include a band-pass aerial 
coupling, and consequently give greater 
selectivity. Secondly, there is the so
called small superheterodyne, usually with 
a total of four receiving valves, wi1ich costs 
from fro upwards. 

In adclition to these t\\·o classes there 

Kolster-Brandes AC/DC frame-aerial set. 

are one or two simpler det.-LF universal 
sets; an example of these is the Burgoyne 
"Fury " model, costing only 6 guineas. 
The same firm are to show a similar set 
with the addition of HF amplification at 
7 guineas. The Ferranti Una model in
cludes many of the features of the larger 
Fen·anti receivers. 

The Ferranti Una Consolette. 

The Blue Spot "straight" set embodies 
a special filter for pren~nting "break
through " of signals from high-power 
stations and also includes double fuse pro
tection, a feature to be especially corn-
mended in uni\·ersal sets. · 

One of the few entirely self-contained 
universal sets is the Burndept Universal 
Mains Portabk, a four-valve superhetero
dyne in an upright case of the '' trans-
portable" type. • 

A tendency to employ P-M speakers in 
universal sets and thus save the current 
that would othenvise be expended on ener
gising the field magnet is exemplified in the 
Bush Radio DC; AC superhet, for which 
an output of 3~ watts is claimed. 

Ekco are to show universal models of 
both snperhct and "straight" types in the 
unconventional circular moulded cabinets 
that were introduced last year. The G.E.C. 
superhet embodies several useful features. 

Ever-H.eady, the well-known battery 
firm,. has now introduced several re
ceiv~rs, one of which is a universal super
heterodyne with seven tuned circuits and a 
P-M speaker. These sets are constructed 

to allow for improved accessibility to the 
chassis.-a reform that has more than once 
been pleaded for in this journal. 

The H.M.V. universal four-valve super
het. works at a comparatively high inter
mediate frequency and embodies a special 

The R.I. Airflo receiver includes noise 
suppression. 

rejector for morse and other forms of inter· 
ference which might cause trouble. Both 
superheterodyne and "straight" models 
arc to be shown by Halcyon, the former 
including a Wcstector; HT supplies arc 
also derived through a metal rectifier. The 
same chassis is employed in the table 
model, radio-gramophone, and automatic 
radio-gramophone. 

Another cntirelv self-contained universal 
set with built-in f!·ame aerial is the Kolster
Brandcs modt•l KB425, which weighs only 
2glbs. and so can be easilv moved from 
room to room. The same firm ha\'e pro
duced a superheterodyne with the feature 

Alba universal console model. 
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of variable selectivity-an unexpected re
finement at the low price of 12 guinc·as. 

McMichael universal superhet. 

McMichael now produce a universal 
supcrhet (Model 535). costing 12 guineas, 
which is similar, both externally and in
ternally, to the AC model which was 

Battery 
·s 0 far as can be judged at present, the 

new battery sets may, with remark
ably few exceptions, be divided into two 
classeS-the HF-det.-LF three-valve group 
and the small superheterodynes. There 
are, of course, sub-divisions to this general 
classification; for example, the cheaper 
''straight '' sets, costing from £6 upwards, 
have but two tuned circuits, while the 
slightly more costly ones include an extra 
circuit forming part of a band-pass filter. 
In this class pentode output is almost 
universal, although a few sets embody 
battery-economy circuits. 

Among the superheterodynes, of which 
~he average price seems to be between £ro 
md £12, there is rather more diversity of 

Orr Radio " lnvicta " Model SHB. 

circuit arrangement. As last year, honours 
are fairly evenly divided between Class 
" B " and QPP in the output stages of the 
more expensive sets, while the cheap~r 
ones almost all use pentodes. 

As examples of superhets with battery
economy circuits, the HJvLV. and C.A.C. 
productions may be cited. The first, 
known as Model 146, employs a double
pentode QPP output circuit and has the 
interesting feature of a pre-set reaction 
control by means of which sensitivity and 
selectivity may be regulated between wide 
limits. By adapting an HT battery 
divided into two sections it has been found 

recently reviewed so favourably in these 
pages. An improved form of constant 
aerial coupling is a feature of the set. 

Interference from the high-power Droit
wich station has apparently given food for 
thought to designers during the past year, 
and in many cases special means have been 
taken to avoid it, especially in the simpler 
type of set. For example, in the Philips 
"straight" AC-DC set with "superinduct
ance" coils, a "Droitwich filter" is in
cluded. The corresponding universal 
superhet has an interchangeable station 
dial of new type. 

Pye is also to show a superhet of the 
universal type-the first, we believe, that 
the firm has produced. Sets of which full 
details are not yet available arc to be 
shown by several other firms, including 
Climax and Orr Radio. 

Receivers 

Blue Spot Battery Three. 

possible to evolve a compact design and 
at the same time to use high-capacity bat
teries. An illuminated tuning scale is by 
way of being an extravagance in a battety 
set, and so a special form of dial with 
good light-collecting properties and a 
clearly visible on-off indicator has been 
devised. Class B output, with a special 
A VC circuit planned to minimise side
band screech when the set is slightly mis
tuned, is embodied in the C.A.C. 5-valve 
superhet. 

Among Jlhe '' straight '' receivers it is 

Aerodyne " Nightingale " model. 
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Pye battery superhet. 

not unusual to find all valves are pentodes, 
as, for instance, in the Ace model, which 
embodies band-pass tuning and costs 
£6 19s. 6d. with batteries. The Ultra 
Model 77 is another example. Battery 
radio-gramophones are by no means un
common this season ; one of these is the 
Alba Model 430 at 14 guineas, with a 
straight circuit and pentode output. The 
same chassis is available as a table model. 

Both diode valves and Westectors are 
used in the Bush superhets. The Climax 
"Sports Model," embodying a safety fuse. 
has a four-valve circuit including an octode 
frequency-changer. In the Ecko Model 
B86 a special noise suppressor device is 
fitted. 

An unconventional solution to the bat
tery problem is offered by l\Iilnes sets, 
which derive their HT supply from a bank 
of nickel-cadmium accumulator cells 

Beethoven 
'

1 Major,, 
suitcase 
portable. 

which, by means of a switch, are con
nected in series for discharging and in 
parallel for recharging from the LT accu
mulator fitted in the set. Two "straight" 
models are to be shown, one with one HF 
stage and the other with two. The latter 
stage embodies double diode detection and 
AVC. 

Although in most "straight" sets where 
band-pass tuning is employed the filter is 
to be found in the aerial circuit, in the 
Kolster-Brandes mo'ael KB429 it is situ
ated between the HF amplifier and the 
detector. Iron-cored coils are to be found 
in a number of the " straight " sets at 
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higher prices, and arc even fitted in the 
Cossor model which costs only £6 1:;s. The 
corresponding Cossor superhet has a very 
up-to-date specification, and is priced at 
9 gumeas. 

The design of portable battery sets seems 
to have settled down on fairly well-defined 
lines. Examples of the more strictly port
able suit-case type are to be shown by Bur-

All .. wave 
ALTHOCGH the majority of sets on 

show will be de~igned for reception on 
the medium and long wavebands only, 
quite a large number -of "all-wave" sets 
will be found. This term must not be mis-

The Decca all-wave receiver is fitted with a 
dual--ratio tuning control. 

interpreted, for it is safe to say that there 
is not a single receiver which tunes over all 
the wavelengths used for wireless commu
nication. As generally applied to broad
cast receivers, all-wave means that the set 
will tune over one or more short-wave 
ranges in addition to the medium and long 
wavebands. In some cases the additional 
ranges cover 13-200 metres, in others only 
15-50 metres. The term "all~wave" is 
thus commonly employed with the mean
ing of a wider range than the usual. 

One of the most interesting sets of this 
type will be the All-wave International 
Commander, for this has many unusual 
features. The tuning range is 12-560 
metres without a gap and 8oo-z,ooo 
metres. This wide range is accomplished 
in five bands, and there is a signal-fre
quency HF stage operative on all wave
lengths. The receiver is a double-super
heterodyne employing two frequency
changers; a single IF valve is used, and 
this amplifier includes variable selectivity. 
AVC is included as a matter of course, and 
the set is arranged for operation with a 
doublet aerial or with an aerial having a 
transposed feeder. The set is AC operated, 
and a special chassis construction is 
adopted which it is claimed enables a con
siderable reduction to be made in the 

goyne and Beethoven, while upright trans
portable models are produced by Pye, 
Burndept, Halcyon, etc. Where 
''straight'' circuits are employed, the 
four-valve arrangement with two LF 
stages is still favoured, but an exception is 
to be found in the Ormond self-contained 
frame aerial set which employs a three
valve HF -det.-LF circuit. Midget port
ables are described on the following page. 

Receivers 
amount of screening incorporated ; the set 
is priced at £30. 

This firm will also be showing a midget 
all-wave portable set measuring only 9in. 
by 7in. by 3in. It is priced at 6 guineas, 
and is of the two-\·alve super-regenerative 
type covering the short-wave broadca,;t, 
the trawler, and the medium wa\·ebancls. 

The Alba all-wave sets will be shown in 
both AC and Universal AC !DC types. 
Three wavebands are included, covering 
19/52, zoo/550, and 8oo;z,ooo metres, 
and automatic volume control is fitted. 
The receiwr is available as a table model 
at 16 guineas or as a radio-gramophone, 
Model ggo, at z6 guineas. 

Climax will be showing their Model 534 
receiver, which has two short-wave bands 
of ro /30 metres and z8 /So metres in addi
tion to the usual medium and long wave
bands. A band-pass aerial circuit Is useJ 
with an octode frequency-changer and a 
single IF stage. A duo-diode-triode pro
vides detection, delayed amplified AVC, 
and LF amplification, while the output 
valve is a pentode delivering 3-4 watts to 
the lone! speaker. A tone control is in
cluded, and the dial has a ratio of 150-1 
for easy tuning on short waves. The set 
is priced at 16 guineas. 

In the Decca set an HF stage is used, 
an cl the freq uency-changer is a triode
hexodc, and is followed by two IF stages. 
The tuning control has two ratios, one for 
accurate tuning and another for rapid 
searching. The waveranges are 18/45, 
200/550, and 1,000/ z,ooo metres, and the 
set is listed at 24 guineas. 

The Ever-Ready Model 504 is an inter
esting departure from the usual practice, 
for il includes a signal-frequency HF stage 
which is used on the short waves only. On 
the medium and long wavebands a band
pass filter precedes the frequency-changer. 
There is a single IF stage feeding a duo
diode-triode which provides A VC and 
operates the output pentode. 

The Dynatron all-wave receivers consist 
of straight broadcast sets to which are 

'i:JI 

added short-wave converters of special 
design, so that the equipment becomes a 
short-wave superheterodyne. Three tuned 
circuits are employed in the converter in 
order to reduce second-channel interfer
ence to a minimum, always a difficult 
problem on short waves. It may :Je men
tioned at this point that most Kolster
Brandes receivers are suitable for short
wave reception with the addition of a con
verter, for which special provision is made 
in the design of the receiver. 

The Philips range of receivers includes 
an all-wave set, the Model 575A, which 
tunes over the bands of 16/50, zooj 570, 
and 750/z,ooo metres. An HF stage pre
cedes the octode frequency-changer, QAVC 
is fitted, together with a tone-compensated 
volume control. The apparatus is avail
able as a radio-gramophone at the price 
of z6 guineas. 

The R.G.D. all-wave equipment em
bodies no fewer than thirteen valves, of 
which a large number are used in the para
phase LF amplifier. In addition to the 
medium and long wavebands, short-wave 
ranges of I 5 /30 and 30 / 6o metres are pro
vided. The intermediate frequency is 465 
kc Is, and this amplifier includes variable 
selectivity. 

The Philips receiver has a signal-frequency 
HF stage and covers 16/so metres as well 

as the medium and long wavebands. 

The Burndept Model 230 is designed for 
AC/DC operation, and is unusual in being 
a straight set. An HF stage is used, and 
both the detector and output valves are 
pentodes. The tuning range is 17.51 z,ooo 
metres, and the set is priced at 10 guineas. 
An all-wave set, the Ether-Cruiser 7, 
having three ranges, will be among the 
Mavox series shown by National Radio 
Service. 

Special l:>urpose Apparatus 
I T is no longer justifiable to reproach the 

British broadcast industry with failing 
to meet the demand for abnormal receivers 
-a demand which undoubtedly exists, 
and which cannot be satisfied by stereo
typed domestic sets. Special conditions 
and circumstances are constantly arising 
where fncilities for reception are desired, 

but even if there is not yet a specialised 
set for every conceivable job there is at 
least a wider diversity of choice than ever 
before, and with a little ingenuity it is 
almost always possible to find something 
that can be adapted for the purpose in 
view. 

There is also the question of special 



tjz 

New Receiver Designs-
requirements, rather than special pur
poses. A number of listeners, realising 
that the standardised set must, in the 
nature of things, be a compromise, have 
rightly decided that more satisfying results 

The new G.E.C. car radio set, 

are likely to be obtained if they decide to 
forego those qualities in a receiver which 
do not appeal to them and concentrate on 
the kind of performance that they really 
want. 

Perhaps the most important section of 
the '' rebels '' who think along these lines 
are those who want exceptional quality of 
reproduction, particularly in the direction 

• of extended high-note response, and to get 
it are willing to sacrifice long-distance 
reception to a greater or lesser extent. Up 
to a point their needs are met by some of 
the receivers discussed under the general 
classifications, but there are several 
specialist firms who cater almost ex
clusively for this type of listener. Hartley
Turner, for example, make only medium
range sets with no great pretensions as to 
sensitivity but with the highest possible 
audio-frequency coverage. A typical 
production is the Mrz, with two low-gain 
HF stages and a special LF amplifier, in 
which correction is introduced for high
note loss occuring in the tuned circuits. 
Tone may be controlled by the user by 
" tilting " the response curve bodily. 
Several similar Hartley-Turner sets are 

R.l. schcols rece1ver with gramophone 
equipment. 

available for the present season, some of 
them in the form of kits of parts. 

A more determined effort than hitherto 
is being made this year to provide truly 
portable sets which, if not exactly of 
pocket size, are no more difficult to carry 
than a camera. The Allwave International 
midget model measures only gin. by 7in. 
by 3in., and embodies a super-regenera
tive circuit covering short and medium 
waves as well as the trawler and yacht 
telephony bands. Another set of even 
smaller dimensions is announced by 
Empiric, but details are not yet availabie 
for publication. 

It appears certain that at least three 
car radio receivers will be shown, and 
others may appear at the last moment. 
The C.A.C. model. with which readers are 
already familiar, is of the single-unit type 
with remote control. In essentials the 
new G.E.C. set is similar, but arrange
ments are made to use an extension loud 

Ossicaide gramophone amplifier. 

speaker. The third set is less conven
tional; described as a " Home and Car" 
receiver, it is a Decca production, and is 
arranged so that it will operate either from 
AC mains or from a car battery. Necessary 
circuit changes are effected simply by 
plugging in to the chosen source of power ; 
when fed from an accumulator, HT volt
age is derived from a rotary converter. 

, Two distinct models of this set are to be 
shown. 

Schools receivers, approved by the 
Central Council for School Broadcasting, 
are specialised R.I. productions. Several 
models are available; a " straight" or 
superhet circuit, with or without gramo
phone equipment, may be chosen. In 
every case the loud speaker is separate 
from the set, and it would not be sur
prising if these outfits were to find many 
applications other than that for which they 
were primarily designed. 

Amplifying equipment of much greater 
versatility than hitherto is to be shown by 
several firms. The Tannoy universal am
plifier can be operated either from AC, 
DC or from a 6-volt or rz-volt car battery. 
Another portable amplifier, designed essen
tially for operation in a car, is to be shown 
by Ossicaide. 

An amplifier with the exceptional power 
output of 30 watts is to be a feature of 
the Sound Sales exhibit ; this instrument 
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uses a " low loading " output circuit and 
gives an almost flat response from 50 to 
ro,ooo cjs. The Wireless World 
Quality Amplifier is made in commercial 
form by this firm. 

Ardente mobile amplifier and control unit 
installed in a car. 

A typical Ardente amplifier is the Model 
SA 318, with a gain of 84 db. a,nd uni
form response from 8o to 8,ooo cjs. It 
is adaptable to many purposes. Another 
Ardentc model is the Radio-Micro-Gramo
phone, with special provision for the 
connection of microphones and faders, 
etc. There is also an all-purpose mobile 
amplifier working from a 6-volt car 
battery, with controls specially arranged 
for installation in the vehicle. Film Indus
tries are to show a number of amplifiers, 
both fixed and mobile, including a port
able 6-watt universal AC-DC set. 

In addition to the all-wave receivers 
described elsewhere, specialised short
wave sets will be exhibited by several 
firms, including a battery-operated set by 
Allwa ve International. 

Sound Sales 30-watt amplifier. 

Stratton and Company (Eddystone) an-. 
nounce an entirely new model, the 
Quadradyne, with a "straight" circuit; 
the set is housed in a welded steel cabinet, 
and, unlike most others of its type, in· 
eludes a built-in speaker. An Eddystone 
superheterodyne for operation on the s
metre band is also announced, as well as 
an experimental transmitter for ultra-short 
waves. 
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The Signal at the Detector 
High .. voltage and Low .. voltage Rectification Compared 

N EARLY all the popular small super heterodynes may be divided 
into two groups ; in the first, the detector is called upon 

to handle small voltages only, while in the second it must deal 
u·ith large inputs. The influence of this " low-level" or 
" high-le~·el " detection on design and performances is discussed. 

M
ANAGING directors and other 

non-technical persons who 
command radio sets to be 
designed generally fail to 

understand one very important thing 
about the designer's job-that hardly any 
~Jart of a set can be touched without 
vitally affecting almost every other part. 
They think that a valve can be added like 
an extra potato to make up the bushel. 
And the pro~al that a slight change in 
the type of one of the valves necessitates 
a complete redesign of the whole receiver 
seems preposterous. But anybody who 
has practical experience of designing 
realises that this is quite a possible situa
tion and not merely much ado about 
nothing. 

The " greatest common factor " on the 
radio market just now is the superhet with 
about four valves, exclusive of rectifier. 
It has been with us for several seasons as 
a fairly standard sort of product. But a 
technical division can be made of it into 
two groups on a rather interesting basis
what may be called high- and low-level 
detection. It may seem a trivial point, the 
voltage which the detector is designed to 
handle ; but starting off from it the whole 
design is influenced. 

Pre- or Post-detection Amplification? 

rectifiers followed by a triode amplifier. 
Assuming one stage of IF amplification, 

the simplest type of low-level detection 
superhet has four \'alves-frequency
changer, IF amplifier, detector-cum-LF 
amplifier, and output valve. A high-level 
set, having no LF stage, may either be 
content with three valves, or use up the 
extra one as a pre-selector or HF stage. Of 
course, the low-level set may have this 
stage, making five; but supposing that in 
each case the designer has four valves to 
play with, it follows that the high-level set 
has a HF stage and the low-level has none. 
Typical sets of each class, therefore, 
possess valves functioning as in Fig. r. 

LOW LEVEL (L) 

By M. S. GRAHA:U 

two balance out fairly evenly, but on the 
whole the honours may be placed with the 
high-level set (" H ") at medium and long 
wavelengths, particularly as its output 
valve generally amplifies more than that in 
the low-level set (" L "). But at short 
wavelengths the HF stage generally does 
so little that '' L '' definitely wins. And 
if one wants to have a really sensitive set 
it can be got more satisfactorily by adding 
a HF valve to " L " than by trying to 
work in another HF or IF valn to "H." 

So far as sensitivity is concerned then, 
much depe_nds . on whether or not short 
waves are m v1ew. 

High-level Gains 

Selectivity. Here again the decision can 
hardly be given outright, as it depends so 
much on circumstances. It can be 
assumed that they have the same number 

of tuned circuits, for 
the circuit between 
the first two valves 
of'' H ''is tacked on 
to the front of '' L '' 
to form a band-pass 
system. And in anv 
case, the selectivity 
depends chiefly on 
the IF circuits. But 
there is slightly more 
chance of the high
level set enjoying 
greater freedom from 
second-channel and 
IF interference. 

Let us look into the thing more closely. 
If current designs are examined from this 
point of view it will be found that most of 
them fall clearly into two classes ; those in 
which (for full volume) the IF amplifier 
has to supply the detector with a fairly 
large signal-something of the order of 10 

volts-which therefore necessitates a detec
tor of the diode type, giving a result that 
can be passed straight on to a high-sensi
tivity output pentode; and those in which 
the detector has to cope with only one or 
two volts at the most (and may therefore 
be of the leaky-grid type), which makes 
an LF amplifier in front of the output 
valve an essential. 

EJ 
The question of 

distortion need not 
arise in very acute 
form, but it is 
obvious that " H " 
works the detector 
under better condi-

For the purpose of reckoning valves a 
leaky-grid detector being as it is a diode 
detector followed by a LF amplifier may 
be considered as equivalent to a diode
triode, or double-diode-triode, which again 
is equivalent to separate diodes or metal 

HIGH LEVEL (H) 

tions. When the 

Fig. I.~Typical functions of valves in small superhets with low
level and high-level detection ; the diode detector is usually combined 

with one of the amplifying valves. 

level at the detector 
is only perhaps a 
fraction of a volt it is 
impossible to avoid 

Which is the more desirable scheme? 
There are plenty of each on the market, 
so that settles nothing. Let us consider 
the qualities that a receiver should 
possess and compare the two types on each 
count. 

First, sensitivity. \Ve are not concerned 
with which would win in this respect if 
a valuable cash prize were offered, but 
which is likely to have the higher sensi
tivity in ordinary everyday practice. The 

the curved foot portion of any detector 
characteristic. The LF stage peculiar to 
" L " gives scope for further distortion ; 
but on the other side of the balance sheet 
it must be admitted that, unless the IF 
stage in '' H '' is properly designed to 
handle the large signal amplitude, it, too, 
may introduce distortion. 

When we consi-:ler the matter of noisi
ness the verdict is clearer. Supposing, 
for example, that the signal at the detec-
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rhe Signal at the Detector-
tor of ·' L " is one-tenth that of " H," 
hum (or any other noise) introduced at 
that point is relatively ten times as great. 
Alternatively, for the same freedom from 
hum the smoothing must be ten times as 
effective. That has a bearing on cost. The 
'' L '' type also runs whatever risk there 
may be of LF microphony. And the 
signal level at the frequency-changer being 
relatively low, oscillator valve noise is pro
portionately more prominent. To set off 
against this there is less possibility of in
stability at the forward end of the receiver. 

Complicated Gramophone Switching 

The larger LF magnification, which is 
a drawback where hum is concerned, 
keeps one out of difficulties when pro
vision has to be arranged for a gramo
phone pick-up. Then one has to start 
looking around for some auxiliary deci
bels in the " H " model, involving the 
complication of switching to convert the 
IF or FC valve into a temporary LF am
plifier. It can be done, but it is the sort 
of thing one would like to do without. 

AVC, once a luxury, is now universal 
in sets of the types under our considera
tion. The high-level detection scheme 
might have been made for A VC (it 
probably was). To start with, there are 
three valves to control instead of two (un
less one moves up into the five-valve class), 
so control is decidedly more effective. 

The rectified voltage to be fed back for 
controlling these valves should reach about 
20 or 30 with strong signals. Where is it 
to come from? In an '' L '' set the ampli
tude required at the detector to give full 
volume may be no more than a fraction 
of a volt. But call it I volt (peak) for the 
sake of round figures. When very weak 
stations are being received, of course, the 
amplitude is less than this. Until it reaches 
this level the rectified voltage is prevented 
by applying a counteracting delay volt
age from reducing the amplification of the 
valves. But at the level where full volume 
is obtainable the delay voltage has been 
fully neutralised, and any further increase 
brings the A VC into action. Over the 
range of signal strength at which the A VC 
is operating, and at which the volume is 
supposed to be kept nearly constant by 
it, the voltage at the detector (assuming 
it to be the same as that used for develop
ing the AVC voltage) varies from I to at 
least 20. And as power depends on the 
square of voltage, this means a varia
tion in volume-supposing the output 
stage to be capable of handling it-of I 

to 400 or more ! 
A VC on these lines is merely a courtesy 

title. The way out of this difficulty is 
amplified AVC. But it is a thorny way. 
Tun~ now to the high-level detector set. 

The type of output pentode commonly 
used therein needs about 4 volts peak for 
full volume. Allowing for some loss this 
means about 4.8 from the detector. It 
is generally agreed that full output should 
be obtainable when the carrier wave is 
being modulated 30 per cent. On this 

assumption the input to the detector must 

b 
4.8 X IOO, . . b 

e --- -30- - - or I6, gtvmg pro ably IS 

volts output from the A VC diode. This, 
then, is the figure chosen for the delay 
voltage. The strongest signal should push 
it up to, say, 45 volts at the most, to give 
a balance of 30 for controlling the valves. 
The increase over the controlled range of 
signal strength is thus in the ratio of I to 
3 only, in spite of providing a larger 
number of controlling volts than in the 
preceding example. 

The contrast between the two is em
phasised by the diagram in Fig. 2. The 
vertical scale indicates the output that 
would be got from the last valve, with 
the volume control at maximum, if it were 
capable of handling the volume without 
distortion. Of course, the curves can be 
moved bodily downwards by adjusting 
the volume control. 

A detail to consider is that the point at 
which a valve begins to '' detect ''. is un
certain within limits of a fairly large frac
tion of a volt. If the desired delay volt
age is not so very much greater than this, 
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INPUT TO RECEIVER (MICROVOL TS) ,: 

Fig. 2.-0utputs of low-level and high-level 
detector sets compared. 

the exact level at which AVC begins to 
work depends quite considerably on the 
particular valve in use. Moreover, the 
A VC voltage comes into action much more 
gradually, instead of with a pronounced 
" knee," as in the high-level model. 

The Muting Control 
A further refinement is quiet A VC

" Q " for short. There are innumerable 
ways of accomplishing it, but the principle 
of the most important group is a delay 
voltage applied to the signal diode, so that 
nothing can be heard unless the signal 
strength exceeds a certain level. There is 
thus either complete silence or a pro
gramme of sufficient strength above stray 
noises to be worth having. This arrange
ment as described is too simple to be good ; 
for, when a station does break through the 
delay voltage, a substantial part of it is 
still suppressed, causing intolerable distor
tion. Some means are required of sud
denly cancelling the delay voltage the 
moment it has been exceeded and of res
toring it when the signal falls below it. 
All sorts of clever ways have been devised 
for doing this ; but it is understandable 

.1UGUST 9th, I935· 

that a method may be quite successful 
in cancelling a delay of not more than 
about a volt, and be quite inadequate if it 
is necessary to deal with 20 volts. That is 
a point to the score of type " L." 

Lastly, there is the question of IF har
monic interference. It is beyond the 
scope of the present article to discuss this 
subject-it is simple enough in principle: 
the action of the detector inevitably pro
-duces harmonics of the intermediate fre
quency ; and, except in '' Single-Span '' 
receivers, some of these come within the 
bands of medium and long broadcast fre
quencies, and are therefore liable to cause 
interference if there is even a small amount 
of leakage from the region of the detector 
to the aerial end of the receiver. 

Harmonic Feed-back 

The easiest way of seeing what bear
ing, if any, the detector signal level has 
on this problem is to assume SOP1e con
veniently round numbers that are some
where in the right respective neighbour
hoods. For " H " let us take IO volts 
as the amplitude of IF at the detector 
and IO microvolts as the signal at the 
aerial required to produce it. Suppose a 
particular interfering harmonic is present 
in the proportion of ID per cent., that is, I 

volt. And that one-millionth strays back 
to the aerial; one microvolt. That is, ID 

per cent. of the input signal, and if it 
differs from it by an audible frequency 
there will be a loud whistle. 

The following table shows the compara 
tive figures for the two types of receiver:-

"'H.'' '' L.'' 
Input signal; microvolts 10 10 · 
IF signal at detector; volts . . 10 I 
J F harmonic at detector ; volts 1 0.1 
IF harmonic straying back to 

input; microvolts 0.1 
Interfering signal as percentage 

of input signal 10% 1% 
This is assuming that the sensitivity of 
" L " is as great as that of " H." 
Actually, it is likely to be somewhat less; 
25 microvolts, perhaps, which would make 
the percentage of interference smaller 
still, 0-4 per cent. 

This comparison is confirmed in prac
tice by experience ; which is that, whereas 
IF harmonic interference is usually un
noticeable in the low-level type of set with
out any very special precautions, it is quite 
a TTiajor problem in the "H "-that is if 
the designer bothers his head about odd 
whistles here and there. 

Summarising: the high-level detection 
type of set is unquestionably the better 
adapted for plain delayed A VC, but the 
advantage is somewhat offset when QA VC 
is required. It is definitely inferior as re
gards IF harmonic interference. It is also 
at a disadvantage as a gramophone am
plifier because of the extJa switching and 
components required. But it is decidedly 
easier to keep free from hum and other 
forms of intrusive noise. There is very 
little, if any, margin in respect of the 
three cardinal virtues of sensitivity, selec
tivity and fidelity; but what margin there 
m3y be is probably on the credi( side. 

And now ... consider your verdict! 
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j Events of the Week Wireless on Cars 
I 

l zn Brief Review : 
I-------------- ... ----------------- ... ----------------------------------------- : 

MR. HORE-BELISHA, Minis-
ter of Transport, has de

clined to give a definite assur
ance that his Department will 
uot introduce any form of COll

trol or limitation of car radio. 
Radiolympia 

INTERPRETERS speaking 
nearly all European lan

guages will occupy a kiosk in the 
centre of the Grand HaJI. The 
Information Department of the 
Radio Manufacturers' Associa
tion will also be available thE're 
to answer enquiri<'s. 

* * * 
The "Post Off1ce Village" 

will hold even more wireless in
terc·st than in previous years. 

P.O. engineers' work in 
eliminating interference with 
radio reception will be illus
trated by actual opNation of 
certain types of electrical plant 
and machinery as well as by a 
special film in the free cinema. 

* * * 
Disturbance caused by medico-

electrical apparatus will be 
graphically illustrated, as will 
measures adopted by the Post 
Office for its prevention. 

* * * P.O. cables as used in broad-
casting circuits all over the 
country will be shown. 

* ~~ * 
The world's biggest radio 

station-the famous Post Office 
transmitter at Rugby-will be 
featured. 

* * * 
Scale models of the B.B.C. 

transmitter at Droitwich will be 
shown in the special B.B.C. ex
hibit. The exterior model is 
built to a scale of Iin. to 35ft. 
and the interior !in. to 1ft. 

Over the interior model is a 
key which explains the vppara
tus. 

* 
J\Iicrophones dating from 1923 

to the present day will be shown 
on the B.B.C. stand. 

Wireless World readers will be 
~pecially interested in an exhibit 
of outside broadcast gear as in
stalled at the more prominent 
"O.B." points, such as Queen's 
Hall and St. George's Hall. The 
apparatus is mounted in racks. 
Visitors will see the mixing panel 
and the switching and meter 
devices. 

* * * 
A striking mural photograph 

will give the spectator an im
pression of the day-to-day acti
vities of the B.B.C. with 
glimpses of studio performances, 
outside broadcasts, running com
mentaries and concerts. 

" Ultra Shorts " at Luton 

F IVE-METRE tests are being 
conducted in the Luton di,;. 

trict by Mr. J. C. Lee (G6JL), 
J\Ianor.Vilb, Limbury. Luton. 
Readers inten·sted in ultra
short-wave work are asked to 
eo-opera tc. 

Music anrl Radio Merger 

THREE of the oldest Britioh 
music trade associations 

han• just combinnl forces. They 
were originally known <JS the 
Gramophone and Radio Dealers' 
Association, the J\lusic Mer
chants' Association, and the 
Music Trades" Association. 
These three bodies have been 

Blackpool's Relay 
Problem 

THE fact that the large num
ber of overhead wires ha:; 

given rise to serious complaint 
h~s prompted the Blackpool 
Corporcttion to suggest a merger 
between the four local radio 
relay exchange firms. If they 
fail to come to terms it is 
possible that they will lose thrir 
operating rights, their agree
ments with the Corporation 
b•.Ying terminated last year. 

For Road Users 
EVERYTHING that could 

help a motor cyclist to a 
clearer understanding of his 

FIELD DAYS : THE REAL THING. Territorial signallers photo
graphed near Aldershot last week with a Service radio transmitter. 

formally wound up and replaced 
by a new society known as the 
Music and Radio Distributors' 
Association. 

Wireless Telephony 
Iceland 

in 

THE radio telephone service 
between England and Ice· 

land which was opened on 
August 1st is carried out in 
Iceland with equipment sup
plied from England by the Mar
coni Company. 

The Icelandic station is situ
ated near Reykjavik, and in 
addition to communication with 
England pro\·ision is made for 
\Vireless teh·phone communi
cation between the principal 
centres in Iceland itself. 

machine can be found between 
t.he covers of " Hints and Tips 
for Motor Cyclists," the twelfth 
edition of which has just been 
issued by our publishers, Iliffe 
and Sons Ltd. Each hint is 
numbered, facilitating quick 
reference. The price is 25. net, 
by post 25. 3d. 

The motoring novice is wrll 
provided for with "Your Car: 
How It 'Vorks." This is an ex
tremely simple explanation of 
the fundamentals of all motor 
cars, and probably contains 
many facts unknown even to ex
perienced drivers. " Your Car: 
How It Works" is obtainable 
from any bookseller, price IS. 

net, or post free from Iliffe and 
Sons Ltd., IS. 2d. 

Canine Address System 
A UNIQUE "public address" 

installation has been fitterl 
at the greyhound kennels at 
Northaw, Herts. Each of the 
goo kennels contains a loud 
speaker operating either as a 
microphone or as a reproducer. 
When a dog creates a disturbance 
he unwittingly lights a warning 
lamp in the central control room 
to which all the loud speakers 
are wired, and a keeper can at 
once address him individually 
with a few well chosen words. 

Electrical Interference 
rfHE daily and weekly Press 

has strongly supported The 
Wireless World in urging that 
representatives of the Post 
Office should resign from the 
I.E.E. Committee which has 
beer. considering the problem of 
electrical interference with 
broadcasting reception for the 
last two and a half years, and so 
enable the Postmaster-General 
to introduce a simple Bill mak
ing unreasonable interference 
illegal. 

''Tuner,'' writing m the 
Yorkshire Observer, says: 
'' Years ago there was a general 
agitation over the elimination of 
electrical interferenoe, and the 
reply of the tramway authorities 
was in effect : ' We were in 
existence before radio; whv 
should we take the burden an~l 
be called upon to meet the 
costs.' This was a fatuous argu
ment ... The tramway people 
will say: 'We are not the only 
offenders.' I know it, and for 
this reason I want to join forces 
with The Wireless World in its 
campaign to secure legislation 
making such interference illegal. 

"Although I pay IOs. a year I 
am not allowed to cause inter
ference with other people's 
reception, yet without paying 
any licence fee I can buy an 
electric motor, switch it on and 
interfere with the reception C1f 
people in a wide area. That is 
unfair, grossly unfair. 

"But, says the manufacturer, 
why should he bear the cost? 
I may be a nudist. I am not, 
but presume for a moment I am. 
I have a decided objection to 
wearing clothes at any time or in 
any place. I could come to the 
office nude and feel quite com
fortable. But public opinion 
would be offended. I must be 
clothed, but who pays for my 
clothing? I don't want it; it is 
for other people's sake I must 
dress, then why should I pay? 
I have to pay because common 
decency demands that I should 
be dressed.'' 
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At the Listener's End 
How He Can Combat Electrical Interference 

A SIMPLE summary of the methods oj interference 
suppression open to the average amateur. It is urged 

that a worth-while reduction in background noises, which 
is so important to users of sensitive high-quality sets, can 
be effected in the great majority of cases at little trouble 

or expense. 

I
N a well-ordered world, governed by 
pure reason and equity, there would 
be little need for this article. Inter
fering radiation from electrical appli

ances would be regarded as a nuisance in 
the legal sense, just as any other anti
social activity, and it would be compul
sory to suppress it at its source. 

handyman with even 
a nodding acquaint
ance with electrical 
and radio matters 
need hesitate lo 
undertake it. 

Almost all the man
made interference that 
reaches our sets is 
due to sudden inter-
ruptions or charges in 
electrical c i r c u i t s ; 

By H. F. Sl\IITH 

the same effect will be achieved if the 
aerial can be removed from the field uf 
radiation. 

The listener who decides to make an 
effort to improve the background to his 
reception will be well advised to make a 
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For the sufferer from interference to 
apply the remedies to be suggested JS 

admittedly wasteful and inefficient ; a 
single piece of electrical apparatus may 
cause trouble to dozens of wireless users, 
each of which would probably have to 
spend at least as much time and money 
in curing or mitigating the trouble as 
would the owner of the appliance in en
tirely preventing its occurrence. 

switches, commuta
tors, and indeed 
make-and-break de
vices of all kinds are 

Fig. 3.-Diagrammatic sketch showing a convenient position for 
a mains input filter. 

But at the present time there is in this 
country no legal ban on the production 
and dissemination of interference, and 
where remedial measures have been 
applied at the source, such action is 
purely voluntary or has been dictated by 
fear of adverse public opinion. In some 
quarters iegislation is anticipated, but the 
law proverbially moves slowly, and, as 
urged in a recent Editorial in this journal, 
the I.E.E. Committee, on whose findings 
legislation (if any) will probably be based, 
is not noticeably more rapid. 

In view of the probability of pro
tracted delay, it is rather surprising that 
the average listener does not himself do 
more to reduce interference. In most 
cases a real improvement can be effected, 
and the cost per head is low, even though 
the total expenditure of a number of 
listeners affected from the same source 
may mount up to a large sum. Interfer
ence suppression is so simple that no 

"' z 
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(a) (b) 

Fig. I.-Two basic anti-interference filters ; 
(a) is most suitable for DC and (b) for AC. 

responsible. Such devices act as flatly 
tuned transmitters, sending out trains of 
waves covering so vast a band of fre
quencies that it is impossible to dis
criminate against them by tuning. But 

o'------ rC1· POWER 
STATION 

Ic/ 0 '---~li_!~~-~.!_N 

~ .;: 
Fig. 2.-Explaining how the filter of Fig. I 

(b) avoids leakage to earth of AC. 

very little serious interference comes 
directly from the offending appliance ; 
most of it is passed into the mains and 
through them is disseminated far and wide. 

Proof of Mains Radiation 

The classical experiment to prove this is 
to run a defective fan motor alternately 
from an accumulator battery and from 
the mains; in the first case, a receiver in 
the next room may hardly be affected, 
but in the second all the neighbouring 
wireless users connected to the same mains 
supply will probably suffer. In all such 
cases the interference is either radiated 
from the mains on to the aerial, or else 
conducted directly into the set via its con
nection to the mains. 

Failing suppression at the source, the 
cure for these troubles is clearly to insert 
a barrier of some kind in the mains so ;1s 
to prevent the conduction of impulses to 
the set or their radiation; alternatively, 

start with the simple and cheaper cures, 
and it is suggested that in average circum
stances the following course of procedure 
will be best. Never carry out anti-inter
ference experiments when atmospherics 
are present, as they are easily confused 
with " man-made static." The best time 
to work is in daylight, and not in 
thundery weather. 

The Most Useful Suppressor 

The most generally used type of sup
pressor is the simple condenser filter 
shown in Fig. I (a), the purpose of 
which is to by-pass interfering poten
tials on either mains lead to earth before 
they have a chance of doing damage. As 
a safety measure against the possibility 
of breakdowns in the condensers, fuses 
are generally inserted in the positions 
marked by crosses. Condensers of 
2 mfds. each are customarily employed, 
but such large values are frowned upon 
for connection to AC mains, and a lower 
value-say, o.or mfd.-is now advocated. 
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Fig. 4.-A choke-condenser filter ; it is 
sometimes advantageous to transfer the con

denser to the other side of the chokes. 
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At the Listener's End-
Alternatively, large condensers can be 
employed on AC mains by adopting the 
form of connection shown in Fig. I (b) ; 
this proves to be equally effective and 
avoids the earth leakage to which power
station engineers object so strongly. As 
shown in Fig. z, the voltage across Cz is 

11HORIZONYACAERiA:-L ""w:-::IR'"'E:-t-__ _.._ .- ---~ 
I I 

'---~:~! STEP-DOWN 
TRANSFORMER ..._ __ 

Fig. s.-The theory of the 
transmission line downlead. 

only that " dropped " along 
the earthed main; true, CI is 
still across the source, but the 
current passing through it is 
nearly wattless, and the wast
age of rncrgy is negligible. 

Condenser filters may be 
connected either across the 
mains at the point where they 
enter the listener's house, or 
acrose; the feed leads which 
supply the set with current. 
The first is likely to be much 
more effective than the second, 
for the reason that, if things 
go according to plan, it 'Nil! 
prevent interference from 
reaching the house wmng, 
whence it would normally be 
radiated on to the aerial. The 
receiver-lead filter, on the 
other hand, is only really effec
tive in curing conducted inter
ference, but it may help a 
little in reducing radiation from the feed 
wires on to the aerial downlead and the 
wiring and unscreened circuits of the set. 
As it is ,.o easy to apply, it will be dis
cussed first. 

The Best Position 

Either of the arrangements shown in 
Fig. I arc applicable to a receiver-lead 
filter, depending on whether the supply is 
DC or AC. The best position for the 
filter is not on the receiver itself, but at 
the power point; in this way, radiation 
from the flex lead is avoided. A separate 
earth for the filter is always desirable, and 
wherever a choice of " earths" exists, 
each should be tried. Incidentally, this 
applies to every kind of suppression de
vice ; the connecting leads should also be 

as short as possible and the condensers 
should be of the highest grade, non-induc
tive, and \Yith a generous voltage rating. 

The mains input filter shown in Fig. 3 
is the most valuable of all devices avail
able to the average amateur. Its effects 
are often amazing, and if care is taken 
it is as easy and safe to fit. Usually it is 
convenient to connect it either to the main 
switch, fuse-box, or distribution-box; in 
any case, as close as possible to the point 
of entry, bearing in mind that the meter 
and company's fuses must not be tam
pered with. 

Where plain condenser filters prove in
adequate they may be supplemented by 
HF chokes, making a still more effective 
barrier. Unfortunately, these chokes 
when connected in the most effective posi
tion-at the mains input-have to carry 
the entire domestic current with negli
gible voltage loss, and so their resistance 
must be low. 

Where none of these devices proves 
entirely effective, the next step is to fit a 
screened aerial downlead. The theory of 
tb.is valuable aid to suppression is simple; 
the field of radiated interference is strictly 
limited, and the aim is to elevate the 
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loss can be obv:-ated by fitting an un
screened downleacl at the remote end of 
the aerial and connecting it to the set 
via a transmission line in the manner 
sho\m in Fig. 6. 

Some Suggestions 

This covers in outline the practical 
methods of interference suppression avail
able in ordinary cases. It should be em
phasised, however, that each case must be 
treated on its own merits. For instance, 
where separate meters for both power and 
lighting are installed, it is usually neces
sary to filter both, but a test can be carried 
out by opening the main switch of the 
supply circuit which is not connected to 
the set ; if matters are not improved by 
doing so, it is unlikely that a filter will do 
any useful work. 

Again, those living in flats and attached 
houses should realise that interference 
may emanate from wiring not under their 
control, and so the neighbours should be 
called upon to do their part. 

As to whether separate components or 
ready-assembled units are used for setting 
up the various suppressors discussed, is a 

matter of choice ; the first 
course is perhaps slightly more 
economical, but less risk of 
failure through using unsuit
able parts is run by obtaining 
devices specially designed fer 
their job. In addition, the 
suppressor units are neater, 
and, moreover, several of th': 
firms selling them offer a s•:r
YJce of technical assistance 
that is well worth having in 
cases of difficulty. 

RtProduced ,-rom "Interference Suppression" by courtesy of Belling & Lee, Ltd. 

H suppressor devices arc 
assembled from components, 
one should never yield to the 
temptation to use old con
densers from the junk box. A 
few years ago all paper-dielec
tric condensers were highly 
inductive, and in many cases 
were practically useless for by
passing HF currents. Incident
ally, this explains why, in spite 
of the fact that the theory of 
interference suppression was 
fairly well understood as long 

Fitting a condenser suppressor to the main 
fuse-box. 

" business " or signal-collecting part of 
the aerial above it, screening that part of 
the downlead which of necessity passes 
through the field on its \vay to the set. 
Where a short downlead can be em
ployed, it suffices to use a simple length 
of the special low-loss screened cable sold 
by firms specialising in these matters, but 
for long runs it is better to avoid losses 
by turning the downlead into a matched 
'' transmission line '' by using at each end 
one of the special transformers available 
for the purpose. Generally speaking, a 
screened aerial should be higher than an 
ordinary one, as its signal-collecting pro
perties are impaired by screening the 
downlead; in ·some cases, however, this 

UNSCREENED AERIAL-
!o. & DO:fN- LEAD 

"' 
SCREENED LEAD 

j 1
Ttl:ii:l ,~1::~·1!:1:~1,11',:1111;1\,;]!l.i~~~i~~i~ 1:!1i 

STEP -UP STEP- DOWN 
TRANSFORMER TRANSFORMER 

Fig. 6.-A screened lead-in with unscreened 
down lead. 

ago as I925, attempts then made to apply 
it in practice were so often unsuccessful. 

A suppressor should, of course, have no 
prejudicial effect on reception except in 
cases where a mains aerial is in use, or 
where the aerial is so inefficient that much 
of the signal pick-up is due to the mains. 
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Exhibitors at Olympia 
Alphabetical List, with Stand Numbers and References to Plan Opposite 

Name. Stand. Name. Stand. Name. Stand. 
ACE Radio 
Adey Portable Radio 
Aerlialite, Ltd. 
Aerodyne Radio, Ltcl. 
All Power Transformers, Ltd. 
AllwaYe International Radio 

& Television, Ltd. 
Anson & Hopwoocl, Ltd. 
Automatic Coil Winder & 

Electrical Equipment Co. 
Ltd. 

BALCOMBE, A.]., Ltd. 
Beethoven Radio, Ltd. 
Belling & Lee, Ltd. . . 
Benjamin Electric, Ltd. 
Bird, Sydney S. & Sons, Ltd. 

(Cyldon Radio) .. 
Britannia Batteries, Ltcl. . . 
British Blue Spot Co., Ltd ... 
British N. S. F. Co., Ltd. 
British Permel Enamelled 

Wire, Ltd. 
British Pix Co. 
British Rola Co. 
British Television Supplies, 

Ltrl. 
British " Wireless for the 

Blind" Fund 
" Broadcaster, The " 
Brown Bros., Ltd. . . 
Brown Radio Co., Wm. F~ .. 
Browning Wireless :Jianufac-

turers 
Bulgin, A. F., & Co., Ltd. . . 
Burgoyne Wireless (rgJo), 

Ltd. 
Burndept, Ltd. 
Burton, C. F. & H. 
Bush Radio, Ltd. 

CADISCH & Sons 
Celestion, Ltd. 
Central Equipment, Ltd. 
Chloride Electrical Storage 

Co., Ltd. 
Churchmans, Ltd. 
Citv Accumulator Co., Ltd. 

~ (C.A.C) .. 
Clarke, H., & Co. (:Jijc), Ltd. 

(Atlas) 
Climax Radio Electric, Ltd ... 
Cole, E. K., Ltd. (Ekco) 
Colvern, Ltd. 
Concordia Electric \\'ire Co. 
Cosmocord, Ltd. 
Cossor, A. C., Ltd. . . 
Crypto Equipment Co. 

DALLAS, J. E. & Sons, Ltd. 
Darwins, Ltd. 
Davics Woodwork, D. l\1. 
Dayzite, Ltd. 
Decca Gramophone Co. 
De la Rue & Co., Ltd. 
Dent, R. H. (Ardente) 
Dew, A. J, & Co., Ltd. 
Dibben, Horace, Ltd. 
Diggle, A., & Co., Ltd. 
Dubilier Condenser Co. (1925) 

Ltd. 
Dulcetto-Polyphon, Ltd. 
Dyson, J., & Co., Ltd. 

97 A 2 
I C 5 
S D 4 

72 c 2 
2II H 5 

rog A 2 
S7 B 2 

ro3 A 4 
6s c 4 
6o C 2 
gr A 1 
42 D 1 

rrS A 2 
40 D 1 
2S D 3 
4S B 1 

so B 1 
2or H 5 

43 c 1 

I4 D 2 

52 B 1 
T26 E 4 
Tr2 H 1 
2ro H 4 

22S E 4 
II7 A 2 

2 D 5 
6r C 2 

ros A 3 
Ss B 3 

T2o E 1 
26 D 3 

3 D 5 

59 c 1 
T3o E 3 

38 D 2 

83 B 4 
D 2 
B 3 
c 1 
F 5 
E 5 
c 3 
F 5 

22 

76 
55 

2rS 
221 

70 
215 

T3 H 4 
107 A 3 
45 c 1 
T5 H 3 
34 D 4 

5 D 4 
46 B 1 

T2r E 2 
Tr H 5 
16 D 1 

67 c 5 
T16 F 1 
T17 F 1 

EAST LONDON Rubber Co., 
Ltd. Tr8 E 1 

Eastick, J. J., & Sons (Eelex) Tg H 3 
Edison Swan Electric Co., 

Ltd. (Ediswan) 79 B 4 
Electrico (Croydon), Ltd. . . rq A 1 
Electro Dynamic Construc-

tion Co., Ltll. . . rr2 A 1 
Ensign, Ltd. . . Tq H 1 
Empiric, Ltd. 41 D 1 
Epoch Reproducers, Ltd. 47 B 1 
Erie Resistor, Ltd. . . Ij D 1 
Ever Ready Co. (G.B.), Ltd. 71 C 3 
Everett Edgcumbe, Ltd. 229 E 4· 
FERRANTI, LTD. . . 
Film Indu~tries, Ltd. 
Flinders (\Vholesale), Ltd ... 
Fuller Accumulator Co. (1926), 

Ltd. 

74 B 2 
4 D 5 

T6 H 3 

rrg A 2 
·---------------------------- --------------------. 

' ' ' The " Wireless World " : 
STAND No. 6. 

' ·~-------- -------------------------------------- -· 
GARRARD Eng. & i\Ifg. Co., 

Ltd. 57 C 1 
General Electric Co., Ltd. 

(G.E.C.) .. 35Dl,44C1,&63 C 3 
Gilbert, C., & Co., Ltd. T23 E 3 
Goodmans (Clerkenwcll), Ltd. :)I B 1 
Graham Farish, Ltd. b4 C 4 
Gramophone Co., Ltd. 

(H.:\I.V.).. 77 B 3, & 1l2 B 5 
A 2 Grampian I<.cproclnccrs, Ltd. rrr 

HACKER, H. & Sons (Dyn-
atron) 

Halcyon Radio, Ltd. 
Hartiey-Turner Radio, Ltd.] 
Haynes Radio 
Heaybercl, F. C., & Co. 
Hcllesens, Ltd. 
Hendersons \Vholesale Elec. & 

Radio Ltd. 
Henleys Telegraph Works, 

Ltd. 
High Vacuum Valve Co., Ltd. 

(Hivac) .. 
Hillman Brothers 
Holxlay Bros., Ltd .. . 

ILIFFE & Sons, Ltd .. . 
Itonia, Ltd. . . 

23 

D 4 
D 3 
D 2 

IO D 3 
D 2 
D 1 

25 
21 

TzS E 5 

53 B 1 

27 
T8 
Tzz 

D 3 
H 3 
E 2 

6 D 4 
TI4 H 1 

JACKSON Bros. (London), 
Ltd. IIO 

Johnson Talking }Iachine Co. Trr 
A 2 
H 2 
D 1 
B 4 

KINGSWAY Radio, Ltd. . . 17 
Kolster-Brandes, Ltd. (K.B.) 78 
LAMPEX Radio & Electric 

Co. 
Lectro Linx Ltd. (Clix) 
Lissen, Ltd. . . 
Lugton & Co., Ltd ... 
L.E.S. Distributors .. 
McMICHAEL Radio, Ltd. 
Manufacturers Accessories Co. 

24 D 2 
A 1 
B 3 
H 2 
E 3 
c 4 

II5 
86 

Tro 
T25 

68 

(1925) Ltd. T7 H 3 
l\iarconiphone Co., Ltd. rr D3 & 6g C 4 
Milnes Radio Co., Ltd. 204 H 3 
Mullard Radio Valve Co., Ltd. 75 B 2 

NATIONAL Radio Sen'ice Co. 
New London Electron \Vorks, 

Ltd. 

OLDHAM & Son., Ltd. 
Ormond Engineering Co., Ltd. 
Orr Radio, Ltd. 
Ossicaide, Ltd. 

PARTRIDGE, \rilson & Co., 
Ltd. 

Peto & Radford 
Philips Lamps, Ltd. 
"Pianomaker, The" 
Plessey Co., Ltd. 
Portadyne Radio 
Primus· Manufacturing Co., 

Ltd. 
Prism Mannfacturing Co. . . 
Pye Radio, Ltd. 
RADIO Gramophone Develop

ment Co., Ltd. (R.G.D.) 
ss 82 & 

Radio Instruments, Ltd. 
(RI.) 

Radio Societv of Great Britain 
R.A.P., Ltd~ .. 
Rawlplug Co., Ltd ... 
Regentone Products, Ltd ... 
Reproducers & Amplifiers, 

Ltd. (R. and A.) 
Rists Wires & Cables, Ltd ... 
SELECT A Gramophones, Ltd. 
Siemens Electric Lamps & 

Supplies, Ltd. . . 
Sonochorde Reproducers, Ltd. 
Sound Sales, Ltd. 
Stratton & Co., Ltd. (Eddy-

stone) 
Suflex, Ltd. . . 
Sun Electrical Co., Ltd. 
Swift, Levick & Sons, Ltd ... 
T ANNOY Products .. 
Telegraph Condenser Co., Ltd. 

(T.C.C.) .. 
Telephone l\1fg. Co., Ltd., 

(T.M.C.) .. 
Thompson, Diamond, & 

Butcher .. 
Tucker Eyelet Co. Ltd. 
The 362 Radio Valve Co., Ltd. 
ULTRA Electric, Ltd. 
Union Radio Co. 
VANDERVELL, C. A. Ltd., 
Varley 
Vidor, Ltd. . . 
WATERHOUSE, Frederick, 

Ltd. 
Webher, ]. l\1 .. & Co., Ltd ... 
Westinghouse Brake & Signal 

Co., Ltd. 
Weston Electrical Instrument 

Co., Ltd. 
Wharfedale Wireless \Vorks .. 
Whiteley Electrical Radio Co. 
Wingrove & Rogers, Ltd. . . 
" Wireless & Gramophone 

Trader, The " .. 
Wireless Retailers Association 
" Wireless World, The " 
Wright & Weaire, Ltd. 

rz D 2 

39 D 1 
66 c 5 
33 D 4 
g6 A 2 

I2I 

104 
94 
62 

T20 

A 3 

A 4 
A 1 
c 3 
E 5 

20 D 1 
So B 5 

rg D 1 
rr6 A 1 

84 B 4 

102 
202 
ro6 
120 

A 4 
H 5 
A 3 
A 3 

93 A 1 

j6 c 1 
2I3 G 5 
T24 E 3 

lOO A 3 
54 c 1 

108 A 2 

30 D 4 
H 4 
G 1 
A 1 
B 1 

205 
Tr5 
II3 
go 

37 D 2 

29 D 4 

T1q E 1 
A 3 
H 5 

122 

212 

73 c 2 
r8 D 1 

214 
3I 
l)8 

219 
T2 

IOI 

216 
203 

95 
49 

G 5 
D 4 
A 3 

E 5 
H 4 

A 4 

F 5 
H 4 
A 2 
B 1 

T27 E 4 
T4 H 3 

6 D 4 
F 5 217 



UNBIASED 
No Bed of Roses 

I HAVE from time to time had some hard 
things to say ahout the nattily attired 

tailors' dummies whose duty in life it ·" 
to be off-hand, supercilious, and generally 
unhelpful to those members of the public 
who happen to wander into their establish
ments with a vague idea of buying a wire
less set. 

I have, however, been duly humbled 
by the receipt of several abusive letters 
informing me that there is another side to 
the story, and that in reality these indi
\iduals are patient, long-suffering and 
philanthropic souls, whose one sorrow in 
life is that they cannot afford to give their 
goods and services to the public for 
nothing. Their life is, apparently, no bed 
of roses, as a book of this title, which has 
recently been published about the matter, 
informs me. One of the chief lessons 
which has to be learned by 'li1Y youth 
aspiring to joia this profession is, so I am 
informed, to ;,u[fer fools gladly. 

By 
FREE GRID 

I am very pleased to say that I can l'er
sonally vouch for the necessity of the latter 
qualification owing to a personal experi .. 
ence which befell me the other day. Had 
I not experienced it myself I would never 
have believed that any member of the 
great radio public could be so ignorant 
and temper-trying, and I gladly offer my 
sympathies and my apologies to any sales
men for any wrong that I may have done 
them in the past. 

I happened to be at my local dealers 
buying a new D075 valve for use in the 
output stage of a set belonging to an aunt 
of mine who is somewhat hard of hearing, 
and I could not help eavesdropping on the 
conversation of another customer a little 
way away. 

His attentior had apparently been 
attracted by a handsome-looking but some
what out-of-date all-mains receiver which 
was offered at a knock-out price in the 
"bargain-basement" of this particular 
concern. All went well with the negotia
tions until it came to the question of 
whether his supply mains were AC or DC. 
To my surprise the customer insisted that 
they were neither; further enquiry eliciterl 
from him the fact that his mains were of 
the universal type and no amount of argu
ment would convince him otherwise. 

Eventually the salesman wormed out of 
him his home address, which proved to 
be in a well-known AC district and there
fore quite suitable for the set he coveted. 

After further fruitless argu
ment, however, he d(;parted 
without the set, firmly con
vinced that the salesman 
was a fool. 

In a moment of moral 
weakness 

Grouse Shooting Begins 

I T seems hard to realise that the annual 
Wireless Exhibition is only just rounJ 

the corner because, so far, there seems to 
have been a marked absence of the usual 
newspaper stories of wonderful new inven
tions and secret circuits which are guardd 
day and night by special squads of ex
C.I.D. men. 

I suppose that the truth of the matter 
is that the publicity agents of certain manu
facturers have somewhat belatedly de
cided that the long-suffering public is at 
last getting a little weary of these old and 
hackneyed stunts. 

Apar·t from these fatuous pieces of pub
licity there are several things at the actual 
exhibition itself of which I am getting 
heartily weary. For instance, automatic 
record-changers of the '' single-side eight '' 
type have been with us for a good many 
years now, and have amply proved their 
worth, but isn't it about time that their 
sponsors tried to improve them a bit in
stead of trying to foist them on us as som'
thing new every year? It's absurd to 
pretend that they don't need improvement, 
as did one manufacturer at whose stand I 
addressed a few pungent and personal re
marks last year. There is nothing under 
the sun which cannot be improved, not 
even excepting the manners of some of 
the stand attendants, or " engineers " as 
I believe they prefer to be called by the 
common or garden visitor. 

Another grouse I've got is about thr~ 
never-ending lunch taken by the one and 
only technical man which some firms ha vc 
on their stand. Last year again I was 
particularly unlucky. I arrived at one 
stand as the technical man had "just this 

The apparatus was as effective as it was neat 
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moment gone to lunch, s1r. Like Mr. 
Britling, I determined to see the thin,~ 
through, and sent one of the little Grid 
Leaks out to buy a camp stool. Afte:· 
two hours' patient waiting I allowed my
self, in a moment of moral weakness, to 
be led away to the bar by a siren whom 
the stand manager had evidently detailed 
off to amuse me. I don't suppose I was 
gone more than two minutes, but it wa:> 
just two minutes too long. When I got 
back to my post it was Qnly to hear the 
old, old refrain: "Has just gone to his 
tea, sir.'' 

Rubberneck Amplifiers 

MOST people are familiar with the 
little knots of gaping sightseers sur

rounding a guide-lecturer which one 
stumbles across in the Tower and other 
places of amusement in this and other 
countries. In most cases the words of 
wisdom uttered by the lecturer are lost to 
all save those members of his audience 
who are immediately surrounding him. 
The trouble is not so much due to his lack 
of vocal power as to the fact that he is so 
hemmed in, for it has been found that a 
megaphone does little to improve matters, 
although if he climbs on a stool the pro
blem is at once solved. 

However, the necessity of balancing 
himself on a stool and of constantly hop
ping from point to point to climb up on it 
afresh does much to interfere with the 
smooth flow of his words, and effectively 
prevents his giving his lecture ''on th-e 
move," a "feature so beloved by American 
tourists. 

It is quite evident that they have fully 
realised this point on the other side of the 
Channel, for while there recently I found 
that the problem had been overcome in a 
very neat and praiseworthy manner. 
Draped over the lecturer's shoulders in the 
manner of a soldier's pack was a complete 
amplifier, the apparatus being so distrib
uted that the weight fore and aft of his 
shoulders was more or less equal. From 
his shoulders rose the loud speaker horn, 
which was of the mushroom-shaped omni
directional type, while the microphone was 
suitably positioned in front of him. 

The whole apparatus was as effective as 
it was neat, and while he was able to 
address clearly a far larger group of fol
lowers than under normal circumstances, 
his movements were unimpeded. 
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Catering for 

T HOSE vvho go to the Show in 
search of new developments in 
high-grade moving-coil loud 
speakers for quality of reproduc

tion will find ample new material await
ing their investigation and judgment. 
One of the most interesting of the new 
designs is the Whiteley ''Stentorian Du
plex." This is a combination of a large
diameter coil-driven cone and a small 

A " tweeter " unit is built into the centre 
pole piece of the Whiteley " Stentorian 

Duplex " loud speaker. 

horn-type " tweeter" which has been in
geniously incorporated in the centre pole' 
piece of the main cone. 

The '' Standard ·' model Hartley 
Turner loud speaker is being continued, 
and with the advent of nickel-aluminium 
permanent magnets the designers have 
supplemented this with a permanent 
magnet version. There will be two new 
Hartley Turner models, one with a re
entrant cone giving a smoother response 
on·r a restricted range, and the other with 
a twin diaphragm designed to cowr fre
quencies up to rz,ooo cycles. 

The standard of reproduction demanded 
in light public address equipment for use 
in connection with small dance bands has 
been met by Goodmans (Clerkenwell), 
Ltd., by their "Auditorium" rz-watt per
manent magnet loud speaker. This i:; 

One of the new 
Hartley-Turn
er models with 
re-entrant 

cone. 

fitted with a rzin. diaphragm and the 
nickel-aluminium alloy magnet provides a 
sensitivity such that an input of the order 
of zt watts is all that is required for a 
small dance hall. The Tannoy Band 
Type PM de Luxe is another reprQ.clucer 
of this type, while the Sound Sales small 
PA horn, with a permanent magnet unit 

New Demands 

designed for a maximum input of 3 to 5 
watts will be found suitable for this class 
of work. Special prominence will be given 
to outdoor public address equipment on 
the Tannoy and Film Industries stands, 
and the latter will be showing a new typl' 
of moving-coil microphone with directional 
baffle. 

Tannoy will also be showing a moving
coil speaker, known as the Type HE, in 
the high-grade class. The British Rola ex
hibit will include their new Type Drz 
quality reproducer. Two new extensio·J 
speakers, a special car radio unit and a 
comprehensive range of set manufacturer's 
emits will complete the exhibit on this 
"tand. 

Among other quality reproducers which 
will again make -their appegrance with 
minor modifications may be mentioned the 
Haynes "Standard" and "Senior" units, 
the Celestion "Senior Auditorium." now 
handled by Cyril French, and the Magna
vox "Six-Sixt\'." 

A new :\Iag!1avox speaker, which will 
be introduced by Benjarnin Electric, Ltd., 
is typical of a group of new qual1ty repro
ducers of intermediate price. This model, 
which will be known as the " Thirty
Three," has an 8in. diaphragm and is 
capable of handling 7 watts. It is fitted 

Magnavox Model 
"Thirty- Three " 

with a hum-bucking coil and the output 
transformer is mounted at the side of the 
energised field magnet. Among notable 
examples of this class may be included the 
Cde,;tion "Junior Auditorium" pe<·
manent magnet and energised units, the 
Tannoy Type J and the new Epoch "66." 
The design of the latter is based on the 
"Domino " unit and the input power is 
rated at 6 watts. 

Permanent-magnet loud speaker units 
of the type and rating of those incor
porated in complete receivers, have under
gone many improvements apart from those 
incident upon the introduction of nickel 
aluminium alloy magnets. The new 
Wharfedale "Bronze," for instance, is 
fitted with an exponentially curved cone, 
and the Grampian '' Pantone '' is fitted 
with a special composite diaphragm rein
forced with linen and designed to control 
"break-up" at the higher frequencies. 

The Whiteley Electrical '' Stentorian'' 

range has been fitted with a new des1gn of 
moulded coil former, and the efficiency ha:.; 
been increased by improvements in thr~ 
design of the special alloy permanent 
magnets introduced last year. Modifica
tions and improvements in magnet design 

Celestion Junior Auditorium extension speaker. 

arc also features of the Milnes range of 
moving-coil units. The R & A exhibit 
will be divided into three sections fulfilling 
the requirements of set manufacturers, 
radio relay systems, and the general 
public, the latter being catered for by th( 
"Alpha," "Multimu," and "Multex ' 
permanent-magnet units. 

Makers of extension loud speakers have 
kept pace with the general improvement 
in quality of reproduction in receiving sets 
which has taken place throughout the year, 
and examples of really first-class cabinet 
loud speakers, not necessarily built on a 
competitive price basis, will be found in 
the range of Cekstion loud speakers shown 
by Cyril French, in the Goodmans 
'' Grille '' extension loud speaker and in 
the Wharfedale '' Queen An ne Cabriolet '' 
model incorporating their "Golden " 
chassis. 

Goodmans "Grille " extension speaker. 

Last, but by no means least, the Sono
chorde range of loud speakers, and in 
particular, the "tweeter," making use of 
the piezo-electric principle, should not be 
missed by those in search of quality of 
reproduction. 



Wireless World, August 9th, 1935 

The Television Position 
Where We Stand To .. day 

ALTHOUGH great secrecy is being observed 
concerning the technical side of television, 

especially as regards the design of suitable 
receivers, enough can be gleaned to assure us that 
striking progress has been made. Until essential 
technical details are divulged designers cannot 
attempt to produce receivers, nor can we estimate 
their cost with any accuracy. This article 
discusses the present state of the new science. 

View of the Alexandra Palace, which has been chosen as London's first 
transmitter site. The top of the south-east tower has been dism3.ntled 

in preparation for the erection of a transmitting m3.st. 

T BOSE who visit Olympia expect
ing to learn all about the latest 
developments in television will be 
disappointed. Olympia this year 

is to be a radio show again, with possibly 
even less evidence of television than in 
previous years. The reason is that the 
organisers of the Exhibition hold the view 
that to give wide publicity to television 
long before the new high-definition service 

ing on an equal footing, but there ought to 
have been a happy mean where television 
could be included in its proper perspec
tive. The radio industry is, however, 
right in considering it necessary to protect 
the public from being persuaded by 
" clever " salesmen into buying television 
apparatus at this stage. The expression 
"at this stage" requires some explana
tion. What exactly is the stage at which 

television has now 
arrived? 

The only people 
in this country who 
are really compe
tent to answer this 
question are the 
members of the Ad
visory Committee 
appointed by the 
P o s t m a s t e r
General, and now 
entrusted with the 
task of "nursing " 
television through 
its childhood. This 
Committee will, no 
doubt, be dis
banded when the 
child has grown 
stronr~ enough to 
be able to take 
care of itself, but 
until then it is de
sirable, in the inter
ests of the new 
science as well as ill 

Televising a scene at the Baird Studios at the Crystal Palace with 
high-definition apparatus. 

the interests of <it· 
public, that its progress should be care
fully watched over. 

becomes available would be to mislead 
the public. 

There is much to be said in favour of 
this point of view. Although everyone 
would, quite naturally, like to know just 
what progress television has made, it is 
not desirable that the Yisitors to the Ex
hibition should form the opinion that tele
vision has arrived at a stage where it can 
take its place alongside soynd broadcast-

This Committee could state \·cry pre
cisely where teleYision stands to-day, for 
the reason that its members have had 
access to all the information which has 
been kept secret from others. They have 
had frequent demonstrations of the tele
vision apparatus of the two rival concerns 
which are principally involved in the game 

at present, namely, Baird and E. M. I. But 
there will be no information forthcoming 
from them for publication. They are visi
tors to every camp, and must keep what
ever they are supplied with confidential. 

It will be remembered that the Tele
vision Committee which preceded the 
present Advisory Committee recommended 
that both the Baird and E.M.I. com
panies should be given the opportunity of 
tendering to the B.B.C. for the establish
ment of a transmitting station for London, 
so that both systems could have an equal 
opportunity of being tried out. It was 
then recommended that the receiving ap
paratus should be capable of receiving 
both transmissions. This vvould have 
meant co-operation between the Baird and 
E.l\LI. companies, but they have found 
this to be impracticable, so that the posi
tion now is that two transmissions will 
take place alternately with different 
degrees of definition in the pictures, the 
Baird Company adhering to the 240-line 
definition recommended by the Committee 
as a good basis, whereas the E.l\I. I. 
people have elected to start straight off 
with a higher definition of 405 lines, .with 
interlaced scanning. 

Television Receivers 

The Alexandra Palace has been chosen 
as the site for the first transmitter, and 
\York is in progress there now. It is un
likely that any initial transmissions will 
take place before NoYember, and possibly 
not until the beginning of next year. 

There seems little doubt now that the 
first recciHrs will come from the E.:VI.I. 
and Baird companies. It is probable
and, indeed, the TeleYision Committee has 
been almost insistent on the idea--that ~he 
radio industry as a \\·hole will have the 
opportunity of producing teleYision set5 
under licence from those who hold patents, 
but it seems certain now that there will 
be some delay before most of the radio 





THE "SEASON " BEGINS 
IF there be a '' listening 

season " it begins this week. 
The concurrence of Radi
olympia and the Promenade 
Concerts may be accidental, 
but no better matched pair of 
events could be found to re
mind everyone that '' the air 
is full of sweet sounds that give 
delight and hurt not." 

Variety programmes reach 
their apogee with the fine 
broadcasts from Olympia, 
while the eight-weeks' Pro
menade festival, every concert 
of which will be broadcast, 
should satisfy every music 
lover, no matter what the 
height of his brow. -FIRST BROADCAST FROM 

RADIOL YMPIA 
THE first broadcast from the 

R.M.A. Theatre at the Wire
less Show will be at 8 p.m. on 
Wednesday next, August rsth, 
when Regional listeners will 
hear a high-speed entertain
ment, organised by John Shar
man, with artists selected from 
the following: -Collinson and 
Dean, The Radio Three, Nor
man Long, Elsie and Doris 
Waters, Claude Dampier and 
Billy Carlyle, Harold Ramsay 
at the " Electrone," Parry 
Jones (tenor), Leonard Henry, 
Elsie Carlisle and· Sam 
Browne, and Billy Merson and 
Babs Valeric. 

Listeners will be given a 
word-picture of all that hap
pens on the stage at Radi
olympia, so only a little im
agination will be required to 

THE FUN OF THE ·FAIR. 
Once again the R.M.A. Theatre 
at Olympia will be besieged by 
listeners eager to see their fav
ourites in the flesh. The shows 
will be broadcast on August 
14th, 17th, 19th and 24th. 
Artistes taking part include 
Elsie and Doris Waters (within 
the ar,ch) and (left to right) 
Leonard Henry, Norman Long, 
Anona Winn, and Henry Hall, 
who directs the B.B.C. Dance 

Orchestra. 

share the excitement of the 
people in the front seats. - -FIRST WEEK OF THE 

"PROMS." 
THE programmes for the 

first week of the Promenade 
Concerts contain many 
favourites. 

To-morrow night (Saturday) 
the opening concert includes 
the famous overture to '' The 
Bartered Bride " by Smetana, 
Handel's "Largo in G," and 
Elgar's "Enigma Varia
tions." For the Wagner con
cert on Monday music from 
"Tannhauser," "Die Meister
singer," "Gotterdii.mmer
ung " and the " Siegfrid 
Idyll " will be broadcast. The 
Tchaikowsky concert on Tues
day features the Pianoforte 
Concerto No. I, " Serenade 
Melancholique " for violin 
and orchestra, and the Fourth 
Symphony. Wednesday is a 
Bach-Handel night \vith the 
Brandenburg Concerto No. 2 

and the Pianoforte Concerto 
No. I among the Bach items, 
while Handel is represented by 
Concerto Grosso No. 4 and 
other pieces. The early part 
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Listeners' Cl 

of Thursday's programme will 
be for the first time entire! y 
devoted to Debussy and 
Ravel, the outstanding pieces 
being the latter~ Pianoforte 
Concerto and " L'apres-Midi 
d'un Faune" by Debussy. 

The concerts are being 
broadcast as follow: Satur
day, National, 8; Monday, 
National, 8; Tuesday, Re-
gional, 9; Wednesday, 
National, 8; Thursday, 
National, 8. -AT THE ZOO 

ALTHOUGH busy in prepara
tion for Radiolympia, Elsie 
and Doris Waters will find 
time to feature in "Zoo 
'Oliday." a revue by Ashley 
Sterne and Elsie Waters, to be 
broadcast on Monday (Re
gional, 8) and Tuesday 
(National, 8.40). 

As Gert and Daisv 
the famous comed
iennes will be en
countered in a num
ber of amusing, not to 
s ay embarrassing, 
situations. They will, 
of course, visit the 
monkey house, and it 

"LIFE BEGINS AT 
8 '' is the title of 
Kalundborg 's re I ay 
to-night fro m t he 
S u m m e r Theatre, 
Elsinore. Here ara 
the " Margrethes " 
who will perform the 
Danish dance hit, 
" Watch your heart, 

Margrethe." 

seems that Edie, Daisy's un
pleasant off-spring, nearly gets 
drowned in the CanaL 

In addition to Elsie and 
Doris Waters the cast will in
clude Wynne Ajello, Patrick 
Waddington, Charles Higgins, 
Stuart Robertson and John 
Rorke. The music has been 
specially written by Ashley 
Sterne and will be played by 
the B.B.C. Variety Orchestra. 

A STREET SINGER 
PAT O'BRIEN, an Irish street

singer for whom great things 
are hoped, appears in Ernest 
Longstaffe's revue, "Sourires 
et Chansons," Thursday, (Re
gional, 8). Since smiles and 
songs are two of the essential 
ingredients of any variety 
show, the title is apt. The 
translation into French is per
haps intended to enable Yvette 
Darnac, the well-known Angle
French diseuse, who will corn
mere, to understand what she 
is talking about. Hildegarde 
will sing a new Viennese waltz, 
and Edwin Lawrence will give 
impersonations in this his first 
broadcast. 

Another debut will be that 
of Anita Lowe-a diminutive 
red-hot momma. 

J. H. AMERS 
A NA~IE very familiar to 

listeners of ten years ago, 
J. H. Amers, appears in next 
Sunday's program m e s. 
Colonel Amers will take the 
place of B. Walton O'Donnell, 
B.B.C. Military Band con
ductor, who will be on leave. 
In the early days J. H. Amers 
and the R.A.F. Band toured 
the B.B.C. stations. 
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Jide for the Week Outstanding Broadcasts 
at ·Home and Abroad 

,_ ___ -------------------------------, 
l I 

\ HIGHLIGHTS OF THE WEEK ! 
I I ! FRIDAY, AUGUST 9th. ! 
l Nat., 8, The Air-do-Wells. 9. : 
i Violin Recita: by Samuel Kutcher. I 
! 9.50, Ernes! Newman talks about ! 
: the Promenade Concerts. l 
: Reg., 8, Scarborough Spo Orchestra. 1 
: 9, B.B.C. Dance Orchestra. 10.30, : 
I Jack Jackson and His Band. I 
i Abroad. i 
: Munich, 9, Bavarian Folk Musi.:. : 
I I 

l SATURDAY. AUGUST lOth. ! 
! Nat., 8, First Promenade Concert. ! 
: ~Ambrose and His Embassy Club : 
i Orchestra. 1 
i Reg., The Mystery of the Seven : 
I Cafes. ,New Songs for Old. : 
l Abroad. l 
I Radio-Paris, 8.45, Opera: " Gnder- I 
i ella " (M'lssenet). f 

i SUNDAY, AUGUST llth. ! 
: Nal., Middlesbrough Silver Priz2 ! 
l Band ~Troise and His Man- 1 
l dolier; ~Bournemouth Muni- 1 
l cipal Orchestra. conducted by I 
I Richard Austin. l i Reg., B.B.C. Military Band. 

1

! 
I ,iB.B.C. Orchestra. ,]Medve-

11 deff' s Balalaika Orchestra. ,I The 
! London String Players. Soloist : ! 
I Leon Goossens (Oboe). I 
I Abroad. I 
I I 
I Kalundborg, 9.15, " Haffner "Sere- : 
! nade (Mozart) by Radio Orches- i 
r lra. • 
I I 

I MONDAY AUGUST 12th. I 
i Nat., B.B.C. Military Band. ~From : 
I the London Theatre. ~Wagner 
! Promenade Concert. ~Bernard 
1 Crook Quintet. 
I Reg., 8. "Zoo 'Oliday "_:_Ashley 
I Sterne Revue. ~B.B.C. Orches· 
I tra, conducted by John Barbirolli. 
! Abroad. 
I All French Stations, 8.45. Concert 
I from the Vichy Casino. 
I 

I TUESDAY, AUGUST 13th. 
I 

Nat., B.B.C. Dance Orchestra. 
~The Celebrity Trio. 8.40 
"Zoo 'Oliday." ~Part 11 of 
Promenade Concert. 

Reg., 8, Promenade Concert, Part I. 
~Glees and Part Songs by the 
B.B.C. Singers. 

Abroad. 
Munich, 8.10, lbsen's ·• Lady of 

the Sea." 
WEDNESDAY, AUGU3T 14th. 
Nat., Fred Hartley >nd His Novelty 

Quintet. 8, Bach Promenade 
Concert. ~Tran,;atlantic Bulletin 
(from America). '\lLeslie Bridge
water's Quintet. 

Reg., 8, Variety from Radiolympi3. 
~ .. Pleasant Portion " -Radio 
Drama by Barbara Couper. 

Abroad. 
Btussels 11, 8.30, Schumann and 

Schub,,rt Concert. 
THURSDAY; AUGUST 15th. 

Nat.. Alfredo Camooli Trio. 8, 
Rovel-Debussy P~omenade Con
cert. ,;Gershom Parkingtcn 
Qu:nlet. 

Reg., ·• Sour:res et Chansons," by 
Ernes! Longstaffe. ~Chor.ol and 
Orchestral Concert, by B.B.C. 
Chorus and Orchestra. 

Abroad. 
Brussels I, 8. Orchestral Pro

gramme of Mozart's Work>. 

BUFFS' SERVICE OF 
REMEMBRANCE. 

ON Sunday at 12.15 p.m. the 
Buffs' Service of Remem
brance will be relayed from 
Canterbury Cathedral. This 
year the service will include 
the laying up of the old 
Colours of the Firth Battalion. 
Very appropriately the Colours 
will be handed over to the 
Dean by Colonel J. Body, 
D.S.O., who led the Fifth 
Battalion into Bagdad. 

THE MERRY WIDOW. 
LnrAR's "Merry Widow" 

celebrates her thirtieth birth
day this year, but remains as 
sparkling and seductive as 
ever, to judge by her continued 
round of triumphs in every 

European capital. The oper
etta is being broadcast from 
-Budapest at 8.10 on Satur9ay. 

Leo Fall runs Lehar pretty 
close as an operetta composer 
of international repute. .In 
fact, his "Merry Peasant," 
which Brussels (No. 2) is 
broadcasting from the Exhibi
tion on Sunday evening at 
8 o'clock, is almost as old 
and as hardy a perennial c:s 
"The Merry Widow," having 
been performed first in 1907. 

FESTIVAL TALK. 
" SALZBURG - the Festival 

I own '' is the title of a broad
cast tall~ in English which is 
being given by Vienna on Sun
day next at 7 p.m. The talk 
is being rel::J.yed to the Colum
bia Broadcasting System of 
America. 

FROM SALZBURG CATHEDRAL 
THE third of the great sacred 

concerts in the Salzburg Fes
tival is to be relayed from the 
Cathedral at 8-40 p.m. on Sun
day. The programme consists 
of Bach's " Actus Tragic us," 
Handel's "Hundred Psalms," 
and Mozart's "Coronation 
Mass." The Cathedral Choir 
and Orchestra will be con
ducted by Joseph Meissner. 

FOLK MUSIC. 
NATIONAL and folk music has 

a large share of the Continental 
programmes this week. To
night at 9 Munich relays 
Bavarian folk music from 
Kulmbach, in the Bayreuth 
district. 

There is a large choice to-

morrow. At 6.15 Moscow gives 
a recital by a Dornra (a Rus
sian folk instrument) ensemble; 
at 7.25 Beromunster has Swiss 
folk music, and at 8.10 Ham
burg offers sailors' yarns and 
sea shanties. At 8.15 Sottens 
gives a yodelling recital, and 
at 9.30 a recital of negro 
spirituals comes from Prague. 

'' PULL-PLAYING." 
TnE accordion can be 

handled in many ways. rang· 
ing from the Jilting style of the 
cowboy to the flamboyant 
method of the tango band 
soloist. Swedes, however, 
have a system which is quite 
their own; indeed, Swedish 
folk music contains a nct1 
variety of special compositions 
for Dragspel, or "pull-play
ing," as it is called in Sweden. 

M. Johan Nordstron, a famous 
exponent of this style, will 
demonstrate this afternoon 
(Friday) at 5·5 p.m. -LIFE BEGINS AT 8. 

THAT Danish girls do not 
wear their hearts on their 
sleeves is apparent from the 
photograph opposite of the 
dancers who take part m 
" Life Begins at 8" in this 

"PROMS." The 
Promenade Season 
begins to-morrow 
(Saturday) at the 
Queen's Hall, and 
all or part of every 
concert w i 11 b e 
broadcast. Inset : 
Sir William 
Rothenstein 's new 
portrait o f Si r 
Henry Wood, who 
will be conducting 
his forty-first 
series of" Proms." 

evening's programme from the 
Summer Theatre, at Elsinore, 
to be relayed by Kalundborg 
from 8 to II. The programme 
should be a good one all 
through, comprising the cream 
of the season's dance hits. 

THE AUDITOR. 
i--~-~----------------------~------1 
I 
I 
I 
I 

30..LINE TELEVISION 
Baird Process TransmiS>ions. 

Vision. 261.1 m. : Sound 2%.6 m. 
MONDAY. AUGUST I 2th 

11.15-12.0 p.m. 
Pearl R;vers (Songs and Dancos) · 

Reana (the Snake Girl): Robert 
Algar (Songs): Torn Dev:n~ 

1 
(Dance•). 

! WEDNESDAY. AUGUST l41h. 
: I Lo-11.45 p.m 

! Harold Stern (Songs); Herm~one 
: DJmborough (Dances); Stanley 
: Jud;;on !Dances): Fedora Roselli 
I (Soprano): Reginald Pau: et the 
I Piano. 
I I 

~---------------------------------~ 



W HEN carrying out experiments with 
a view to increasing the sensitivity 

of a receiver, most amateurs have one 
handicap in common: their only mean~ 
of observing the effect of any adjustment 
is that notoriously unreliable organ, the 

Neon 
Output 

Indicator 

human ear. 
Whilst everyone 

will admit the ob\:·ious 
advantages of a cali
brated output meter 

for this purpose, it is argued that such an 
instrument is so rarely needed as to he 
an unjustifiable luxury. Nevertheless, it 
is extremely useful to have always at hand 
some form of output indicating device 
which need not be accurately calibrated 
nor ultra-sensitive as long as it gives :J. 

visible comparison between signals ot 
different intensities. 

From the economy and simplicity point 
of view, the neon type of tuning indicator, 
widely used at the present time, would 
seem to be ideal, and the circuit connec
tions of a simple output indicator incor
porating one of these tubes is shown in 
Fig. r. 

Fig. I.-Explaining the use of a neon tuning 
indicator as an output meter. 

The input transformer, which is neces
sary to step up the audio voltages, may 
conveniently be a conventional tapped
primary output transformer used the 
reverse way round, while the potentia
meter Rr should preferably be a 
well-made component with a free move
ment. This potentiometer provides a 
critical control of the voltage actually 
applied to the neon tube, and by cali
brating the dial in arbitrary units quite 
accurate output readings may be taken. 
For example, assuming that the unit is 
being fed with a steady signal from the 
receiver under test, Rr is first adjusted 
so that the tube just commences to glow. 
Any change in output volume as the re
sult of any adjustment will now either 
cause the glow to go out or to spread along 
the tube. If the glow extends almost th~· 
full length of the tube, obviously a con
siderable increase in sensitivity has taken 
place, the extent of which may be mea
sured approximately by readjusting Rr 
until the tube once more only just glows, 
and then noting the new setting of the 
calibrated dial. 
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Practical Aids to Better Reception 

A CERTAIN amount of risk always 
exists when a number of parallel

connected valves are fed from a source of 
higher voltage (from, say, a car battery) 
than their rated filament voltage. In 
such circumstances no valve should be 

High-voltage 
Filament 
Supply 

removed from iLs 
holder without first 
switching off the LT 
supply. 

The reason for this 
precaution is that a series resistance is 
necessary m such circumstances for 
absorbing the surplus vpltage. When the 
number of valves in circuit is reduced, 
there will be a corresponding reduction in 
the voltage absorbed by the resistance, 
and so the remaining valves will be over
loaded-possibly to such an extent that 
their filaments will be burnt out. 

W HEN making adjustmen~s o~ tests of 
the HF or detector CJrcmts of a 

receiver it is usual to recommend that 
volume should be reduced ; this can often 
be done most satisfactorily by cutting 
down the input from the aerial. In this 

Full 
Volume 
Tests 

way the effect of any 
alterations can more 
readily be appreciated 
as the ear is most 
sensitive to small 

changes in intensity of a signal that is 
initially weak. 

With regard to loud-speaker tests, how
ever, those who are best qualified to hold 
definite opinions on the matter seem 
always to adopt the opposite course and to 
" turn up the wick " to full volume, or 
even to a point where overloading has 
already set in. Any fault or deficiency in 
the response of the loud speaker, particu
larly in the shape of resonances, is then 
more easily detected. 

I N following any published design, such, 
for example, as the "AC Short Wave 

Converter,'' the constructor sometimes 
chooses to make up his own metal chassis ; 
in doing so he will be wise to use 'the 
greatest care in the preliminary marking 

Accurate 
Chassis 
Marking 

out of the centres for 
all the various ho!.::s 
to ensure that every
thing fits according to 
plan. Some kind of 

punch to make a hole for locating the 
point of the drill is, of course, essential, 
but in the measuring and marking out 
process which leads up to the actual 
centre-punching, amateurs are often 
guilty of allowing appreciable errors to 
creep in by making shift with the nearest 

available pointed tool as a substitute for 
a scriber. 

It is usually more satisfactory to possess 
the right tool for every purpose, but, fail
ing the possession of a proper instrument
maker's scriber, it is useful to know that 
a very handy substitute may be impro
vised from almost any propelling pencil. 
merely by removing the lead point and 
replacing it by a fine (soft tone) gramo
phone needle. 

W HILST its number of pins can 
hardly be considered to affect the 

ease with which a valve may be persuaded 
to enter its valveholder, it is a fact that 
the re-insertion of 7- and 9-pin valves be
comes difficult enough to be exasperating 

Inaccessible 
Valves 

when (as in some 
compact chassis de
signs) it is not pos
sible to get a clear 
view of every holder. 

When changing or testing valves in a 
case of this sort, time and temper may 
often be saved by marking the position of 
each inaccessible valve in some way before 
removing it ; then, by matching two corre
sponding marks, the pins will slip back 
again easily into their correct sockets (sec 
Fig. z). 

The marking may be done in various 
ways, such as by lead pencil (hardly 
effective on non-metallisecl valves), labels 
of adhesive paper, or little dabs of quick
drying paint. The last-mentioned method 
is certainly the neatest, and lends itself 
well to a system of marking by numbers 
which can be useful in other ways. 

Fig. 2.-Guide marks as an aid to the 
correct insertion of valves. 

For example, if the respective \'alves 
in a s-valve set are marked before removal 
with the numbers r, z, 3, 4, 5, any likeli
hood of reinserting them in incorrect posi
tions is remote, and risk of mixing up old 
and new valves is avoided. 
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Notes on the 

1936 MoNODIAL AC SuPER 

Getting the Best. 

Out of the 

New Receiver 

T HE performance of any receiver 
depends not only upon its design 
but upon the way in which prac
tical form is given to that design. 

Not only is it important that the various 
components comprising the receiver are 
suited to the work which they must do, 
but they must be so arranged physically 
that they do only this work and do not 
also function in unwanted ways to cause 
instability or other defects. The choice 
of components and layout is, of course, a 
part of the design, and a very important 
part. There are certain elements, how
ever, which fall outside the receiver 
proper and in which a certain latitude is 
permissible. The loud speaker is one item 
of this nature. No two speakers are 
exactly alike, but there are many cases 
where the differences are not great enough 
for the performance 

coil impedance is 18 ohms the ratio should 
be 18.15-1 and the nearest tapping giving 
a ratio of IJ-I should be used. 

The mains equipment is designed so 
that the speaker field forms a part of the 
smoothing equipment and is energised 
from it. The field winding, therefore, 
must have a resistance of 1,250 ohms and 
take a current of 120 mA. It is unim
portant whether a humbucking coil be 
fitted or not. The connections between 
the speaker and the speaker plug are 

shown in Fig. I (a). 
to be much altered 
w h i c h e v e r be 
chosen, provided that 
each be used cor
rectly. Since the 
speakers are differ
ent, however, each 
requires somewhat 
different treatment if 
it is to g1ve of its 
best. 

The N4.1 output 
valve requires a load 
impedance of 6,ooo 
ohms, so that the 

FURTHER details about setting 
up the 1936 Monodial AC Super, 

constructional details of which ap
peared in the last two issues of" The 
fVireless TVorld," are given in this 
article. It will be remembered that 
this receiver is a highly sensitive and 
selective superheterodyne incorporat
ing the latest developments and 
fitted with variable selectivity to 
permit a ve1y high standard of 

If dual speakers 
are used they may be 
energised if their 
fields are of 2,500 
ohms resistance and 
require a current of 
6o mA each. The 
fields should be con
nected in parallel as 
shown in Fig. I (b). 
The use of a single 
speaker of this field 
resistance, however, 
is not so easy. So reproduction being obtained. 

output transformer must be of the correct 
ratio to present this load to the valve with 
the particular speaker used. A figure for 
the average speech coil impedance should 
be obtained from the makers, and the 
transformer ratio can then be calculated 
hy dividing 6,ooo by the speech coil im
pedance and taking the square root of the 
result. \Nhen the speech coil impedance 
is less than 6,ooo ohms, as is nearly always 
the case, the transformer is of the step
down type. Thus if we have a speaker iJf 
8 ohms impedance, the correct ratio is 
.J6,ooo;8=27-4-I. The W.B. Type 
EM j W speaker specified is fitted with a 
multi-ratio transformer and as the speech 

far as the fidd ener-
gisation alone is concerned the arrange
inent of Fig. I (c) is entirely satisfactory. 
and it will be seen that the field is shunted 
by a 2,500 ohms resistance which must 
be rated for IO watts dissipation. The 
presence of this resistance, however, 
greatly reduces the effectiveness of the 
speaker field as a smoothing choke, with 
the result that these connections may lead 
to mains hum being introduced. This 
may not always occur, so that although 
these connections cannot be guaranteed tn 
be successful in all cases, they arc worth a 
trial where a speaker of 2,500 ohms field 
resistance is available. 

The connections shown in Fig. I (d) 

cover the permanent magnet and separ
ately energised types of loud speaker. 
Here no use is made of the provision for 
energising a field winding, and the only 
connections to the speaker are those to the 
transformer primary. In order to obtain 
adequate smoothing a choke having char
acteristics similar to those of the speaker 
field must be joined to the two pins on the 
"speaker-plug" to which a field winding 
is normally connected. The choke must 
have an inductance of some 30 H at I20 
mA and a DC resistance of I,250 ohms, 
and it may be mentioned that a suitable 
model is obtainable from Sound Sales. 

Operation on Gramophone 

The next accessory deserving of men
tion is the gramophone pick-up. Any 
good quality instrument may be used, but 
the amplification is hardly adequate for 
the less sensitive types of needle-armature 
pick-ups. Owing to the omission of any 
corrector circuit in the output stage, for 
such a corrector would be out of place in 
radio reception, the reproduction of 
gramophone records may at first be too 
shrill. It is fnrtunate, therefore, that cor
rection for gramophone only may be se
cured by the very simple expedient of 
connecting a resistance across the pick-up 
terminals. The value of this resistance 
must be found by trial, since it will de
pend upon the characteristics of the par
ticular instrument employed, but it will 
usually be found to be of the order nf 
Ioo,ooo ohms. In any case, it is as well 
to remember that a reduction in the value 
of the resistance will reduce the high-fre
quency response. It will, of course, also 
reduce the sensitivity, but this should be 
unimportant with a component of average 
sensitivity. 



1936 Monodial AC Super-
It should be pointed out that the pick

up leads are not at the same steady poten
tial as the chassis, but about 70 volts posi
tive with respect to it. Since one lead is 
at the same AC potential as the chassis, 
this should not lead to any trouble from 
hum pick-up or feed-back effects, al
though the usual precaution of screening 
the leads should be observed. Care should 
be taken to see that the insulation of the 
leads is adequate, however. 

The aerial and earth system should, of 
course, be good if the best results are to 
be obtained. The earth cannot be too 
good, and should be made as good as local 
conditions permit. A high resistance earth 
connection may lead to instability, since 
the effectiveness of the screening is greatly 
reduced if the chassis and '{lll parts con
nected to it are not maintained at the same 
high-frequency potential. The aerial, 
however, can be too good in certain cir
c u m s t an c e s. A 
poor aerial will 
naturally lead to 
poor results, even 
although the sct 
may be sensitive 
enough to permit 
the reception of a 
number of stations. 
If the signal input 
to the set is inade
quate, and this is 
provided by the 
aerial, more ampli
fication is needed to 
give normal volume 
than if the signal in
put reached a nor
mal figure. Conse
quently, the ratio cf 
set noise to signal is 
increased and there 
is a danger of back
ground hiss becom
ing noticeable. With 

1,2500 

2,500(-) 

SPEAKER 
FIELD 

(a) 

(c) 

should be pointed out that the aerial cir
cuit must be re-trimmed if any alteration 
be made to Cr; this, of course, involves 
the readjustment of the trimmer on C3. 

Ganging 

The initial adjustments and the perform
ance of the receiver have already been 
fully described in the constructional 
articles,* but it may be as well to stress 
the importance of obtaining accurate trim
ming and gauging if the best results are 
to be secured. Inaccurate trimming of 
the IF circuits will inevitably reduce the 
adjacent channel selectivity and the sensi
tivity, and the fo0rmer will be the more 
noticeable. Bad gauging, however, while 
likely to affect the sensitivity, particularly 
at certain dial settings, will not greatly 
affect the adjacent channel selectivity. Its 
worse effect undoubtedly will be to render 
the receiver liable to whistle production 

2,5000 

SPEAKER 
FIELDS 

SPEECH COILS 

'-------'~~ 
(b) 

SPEAKER FIELD 
REPLACEMENT 
TYPE CHOKE 

(d) 

an aerial of normal Fig. 1.-The connections between the loud speaker and the speaker-
ffi · h h' plug are shown at (a) for a 1,250-ohms field type, at (b) for dual 

e Ciency sue lSS speakers with z,soo-ohms fields, at (c) for a single z,soo-ohms field 
is only noticeable winding, and at (d) for a permanent magnet or separately energised 
on the -very weakest speaker. As explained in the text, the connections of (c) are not 
of signals_- always entirely satisfactory, since the reststance reduces smoothing. 

It is only possible . . 
to erect too <>ood an aenal m cases where 

b l . the set is being used near to a loca stahon, 
and it may be too good because it pro
vides such a large input to the set from 
this station that the early valves become 
overloaded. When valves arc over
loaded they inevitably generate har
monics, with the result that not only may 
distortion appear but also whistles. In 
the few cases where this happens, the 
remedy is to employ a less efficient aerial, 
and it may be remarked that it is usually 
simpler to change the value of Cr than 
to alter the aerial itself. A smaller capa
city than the normal for this condenser is 
effective in reducing the input to the set, 
and conversely when a poor aerial is 
used this condenser may sometimes he 
advantageously increased in capacity. 
Not always, however, for much depends 
upon the capacity of the aerial itself. It 

through the reduction in the degree of pre
sclection. 

It should not be thought from this that 
the initial adjustments are in any way 
difficult. They are not, and if the instruc
tions already given are carefully followed, 
anyone may tackle the job and be confi
dent of obtaining the correct results. As 
in everything else, however, there is :t 

right way of doing it. It is not impossible 
to obtain correct results by following a 
different procedure from that recom
mended but it is more difficult. 

The receiver should be completely free 
from mains hum, and as already stated, 
background hiss generated in the set itself 
should not be noticeable on any worth
while station. The sensitivity and selec-

*The Wireless World, July 26th and August, 
2nd, 1935. 
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tivity should be found adequate for the 
reception of really distant transmissions 
even in the prt>sent congested state of the 
ether, while the quality of reproduction 
can, by virtue of the variable selectivity, 
always be as high as interference con
ditions permit. 

NEW BOOKS 
The Fundamentals of Radio. Bv R. R. Ram

st·v, Fh.D. Pp. vi+426. ·Ramsey Pub
lishing Co., Bloommgton, Intliana. Price 
S3.5o. 

The scope and nature of this book con
form truly to the title, giving the funda
mental theory as it applies to practice. 
Although the author has made a point C'f 
avoiding mathematics as far as possible, cal
culus and differential equations arc included 
in some sections, and the reader is assumerl 
to possess some technical and mathematical 
knowledge. 

In th;, main the book is very wc-11 
planned. There arc-, however, one or two 
points open to criticism. For instance, it 
is noted that a few of the drawings an' 
reproduced from ratht>r untidv free-hand 
sketches-it is a pity to spoil the ship for a 
ha'p'orth of tar! Also tht> proof rt>ading 
might have been a little more rigorous, for 
printer's t>rrors are not conspicuous by their 
absence. Apart from these minor points 
tht> book is of a high standard. 

The text is well balanced, theory ami 
practice bt>ing admirably blended. It ·i~ 
thoroughly up to date and includes chapter, 
on television and talking films. 0. P. 

Television. Bv :\I. (;. Scroggie, 13.Sc., 
A.l\I.LE.E .. Pp. (,8. Blackie anc\ Son, 
Ltd., so. Old G"iltT, London, E.C.4. 
PricP JS. 6d. 

This litt.le book is specially written for 
those who require a simplified explanation 
of television and "how it works." For the 
non-technical reader with a scientific turn of 
min.d, and for the radio amatenr now tum
ing his attention to television, it would be 
hard to find a book more suitable. .Lt 
dt>scribes in particularly simple language, 
with the use of many convincing analogue~. 
the fundamental principles involved ami 
some of the more important systems of to
day. The illustrations are exceptionally 
clc-ar and very well produced. 0. P. 

........................ • llllll I • •••••••••••••••••••••••••••••• 

OLYMPIA RADIO SHOW, 1935 
WEDNESDAY, AUGUST 14 TO 

SATURDAY, AUGUST 24 

11 a.m. to 10 p.m. daily 

TWO FURTHER 
SPECIAL SHOW NUMBERS 

OF 

· "THE WIRELESS WORLD" . . 
AUG. 16: COMPLETE 

SHOW REPORT 
A Stand-to-Stand accmmt rompilerl by the tt'chnn'al 

staff of Tilt!- H'irelt'ss lVorld and fully illu:;trctted. 

AUG. 23: 
OF THE 

REVIEW 
SHOW 

A eonsidcrrd analysis of the nrw season's apparatu;;; 
based on careful ~tudy and comparison of the ex· 

hibits by The lVirt'ltss lVorld technical staff. 

'l'•••····················································.-t 
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NEW Co~ONENTS 
Latest Developments to be Seen at the Exhibition 

I T has been the policy of manufacturers 
during the past few years to market 
new components as the designs were 
perfected, or whenever a new idea in 

receiving technique required, for its further 
development, parts not hitherto available. 
This policy is unquestionably the most 
satisfactory and best meets the require
ments of those engaged in radio research, 
yet it tends to detract from Radiolympia 
some of the excitement that obtained in 
the early days, when manufacturers 
assiduously stored up new parts in readi
ness for the annual show. 

Components that made their debut 
during the past year can rightly be classified 
as " new " by the makers, for they repre
sent the individual firm's contribution to 
the store of parts that will be used in sets 
of the immediate future. 

As distinct from essentially new com
ponents there are the usual seasonal im
provements to existing lines to take into 
account, and this year the modified ver
sions of last season's models will be found 
every bit as interesting as the ~ew. parts. 

Coils and condensers, constJtutmg as 
they do the hea;t of a radio set, have in 
the past been the subjects for special 
attention, and whilst several new models 
will be seen, development in this field is 
not exclusively directed towards enhanc
ing the goocln.ess of_ the coils,. thou~h im
proved types will still be well m ev1dence. 

Sound Sales variable 
selectivity IF trans

former. 

They will be shown by Bt''gin in the form 
of skeletonised types, without switches, 
but screened and designed for chassis 
mounting, the soldering tags being 
arranged in a ring on the base of the coil 
for sub-chassis wiring. 

Wearite will have an air-cored model 
based on the design of their Universal coil 
and a new series with iron-cores in com
pact form and including waveband 
switches arranged for ganging. Forma 
has developed a new series of iron-cored 
coils and Burton will have several models 
for examination. 

Intermediate frequency transformers 
have received the greatest amount of atten
tion, the very latest type being adapted for 

\'arying the band width of the IF ampli
fier's response from the control panel. 

Variable selectivity IF transformers, as 
these components can be described, will 
be shown by Sound Sales, who make their 
debut as HF coil makers with this model. 

Varley Variband IF 
unit with variable 

selectivity. 

It is designed for a frequency of 465 kcls, 
has Litz-wound coils, well sectionalised, 
and the two trimmers are mounted at 
opposite ends of the assembly. 

Wearite will show a model for 465 kc Is 
also, embodying section-wound Litz coils 
and well-spaced trimmers. The Variband 
IF transformer, a new Varley product, is 
a variable selectivity model designed for 
rro to I20 kc Is, and there will be a new 
Bulgin transformer embodying this prin
ciple, but designed for 450 kcls. 

Higher Intermediate Frequencies 
That interest is focused on the higher 

frequencies for IF amplifiers, due no doubt 
to the increasing popularity of the all
wave type of set, is exemplified by the 
number of new transformers designed for 

' this frequency. In addition to Bulgin's 
variable selectivity model there will be a 
companion with a fixed coupling for 450 
kc 1 s, and Varley also will show one for 
465 kc Is having pre-set control of the band 
width and air-dielectric trimmers. 

C.A.C. Scann:ng Disc tuning dial. 

A Ferrocart IF transformer for 450 kc Is 
will be included in the Colvern series, 
whilst Stratton has a new Eddystone 450 
kc Is transformer with air trimmers and 
Litz-wound coils. 

The Permeability tuner evolved by 
Varley will be available this year in three
and four-gang types, for superheterodyne 
and for straight circuits. 

Gang condensers have not changed 
materially since last year; Polar has in
troduced a four-gang model of their 
Midget type, which will be seen with and 
without an oscillator tracking section, and 
J ackson Bros. will have a new Baby-gang 
model with the rotor supported in ball
bearings. The series includes models with 
oscillator sections shaped for tracking 
with 465 and 473 kc Is IF amplifiers. This 
firm will be showing also a complete new 
range of dials, including an airplane type 

Polar midget three-gang superhet condenser. 

with circular scale and two-ratio reduc
tion drive of 8 to I and IOO to I respec
tively. 

The Polar range of dials remains 
substantially the same, so do the Ormond 
models, and this firm has, in addition. a 
long range of variable condensers, in
cluding some gang types. 

A dial of particular interest will be seen 
on the C.A.C. Stand, it is described as the 
Scanning Disc tuning dial, and one of ils 
principal features is the spreading of both 
medium- and long-wave bands over two 
concentric scales in each case, thereby 
doubling their effective length. A moving 
spot of light, traversing each of the scales 
in correct sequence, is employed in place of 
the customary pointer. 

_There will be a new Formo dial in which 
the pointer moves over 270 degrees of the 
dial for a r8o degree rotation of the con
denser. It is known as the Snail Dual 
Ratio Drive, the coarse control giving an 
8 to I reduction, whilst the other is of 64 
to r, so that it is particularly well suited 
for use in all-wave sets. 

The synthetic type of resistor with wire
ends is still the predominating type for 
low wattage dissipation. They will be 



New Components-
shown by Bulgin, Dubilier, Erie, Ferranti, 
Formo, Graham Farish and Polar-N.S.F. 

There will be a new Erie series in which 
the resistor, '.Yhich is of the synthetic type, 
is encased in a porcelain shell, so that the 
whole can be completely insulated by 
sleeving the connecting wires. A good 
selection of wire-wound models will be 
available for heavy-duty work, including 
some designed especially by Bulgin for 
DC and UniYersal mains sets. In the Erie 

New Erie midget resistors with insulated 
sleeves. 

range the five-watt type and larger are 
all wire-wound. 

During the past year a new type of 
fixed condenser made its appearance. 
Dubilier introduced some of the first 
models, which consisted of impregnated 
and oil-immersed paper dielectric con
densers for high-voltage circuits. The 
range has since been extended and now 
includes models rated at from 1,000 to 
4,000 volts DC working, the test voltage 
in every case being twice the working 
potential. These are small and compact 
for their class and will he shown in capa
cities ranging from 0.02 mfd. to 4 mfds. 

High-voltage paper condensers will be 
included in the exhibits of Sound Sales, 
T. M. C.-Hydra and T.C.C., while wet 
and dry electrolytics for HT smooth-

Dubilier oil-immersed paper dielectric high
voltage condensers. 

ing are to be shown by Bulgin, Dubilier, 
Ferranti, Polar-N.S.F. and T.C.C. 

Formo will have a range of oil
immersed condensers in compact tubular 
cases with screw fixing and with a work
ing potential of 350 volts DC. Small 
tubular paper-dielectric condensers with 
wire-ends for suspending in the wiring 
retain their well-merited popularity, as 
will be evidenced by the wide choice avail
able. Some small changes have been 
effected, but on the whole they remain 
much the same as last year. Bulgin has 
evolved a somewhat modified version, 
described as the '' Z '' series; these have 
a wire connection at one end and a small 
screw protruding from the other for chassis 
mounting. Eddystone has utilised the 
metal container as one connection for the 
condenser for some time past, and this 
style will be shown this year. 

There will be a new range of Dubilier 
tubulars for 400 volts DC working and 
having a test voltage of 1,000 DC. 
Further examples of tubular condensers 
will be the Graham Farish, Polar
N.S.F., T.M.C.-Hydra, and the T.C.C. 
makes. Cylindrical containers, some with 
wire-ends and others with soldering tags, 
embodying low-voltage electrolytic ele
ments for use in grid bias circuits, will be 
as well in evidence as formerly, and most 
of the well-known condenser makers will 
include a series this year. 

Detailed improvements will be seen in 
most makes of mains transformers and 
chokes. Models designed for higher voltage 
and larger wattage outputs will constitute 
the main points of interest, though cleaner 

Wearite short
wave fre
quency 

Haynes modulated oscillator for station 
identification. 

AUGUST 9th, 1935· 

external appearance, brought about by 
total enclosure of the winding, will be a 
feature of this season's models. ~otabk 
examples of this pattern are the Davenset, 
Heayberd, Sound Sales and Wearik 
models, but a wide selection of the open 
type will be available also, among which 
may be mentioned such makes as All
Power Transformers, Ferranti, Kingsway 
Radio, and Varley, whilst a series .)f 
skeletonised chokes will be shown by 
Bulgin. 

New series T.C.C. low-voltage electrolytic 
condensers. 

Power for operating a recein:r from 
supply mains of a ciifferent type from that 
for which the set is designed, such as AC 
sets from DC mains, necessitates the use 
of a converter, and machines for this pur
pose will be a feature of the Electro-Dyna
mic Construction Co.'s exhibit. This will 
include a portable petrol-driYen outfit for 
generating current to operate public 
address apparatus, also a small alternator 
that can be housed under the bonnet of a 
car, or van, and driYcn bv the car engine. 

With this class of apparatus we might 
include service station charging equipment, 
since this is cssentiall_y mains operated. 
Two distinct types of chargers will be seen 
and these can bt· divided broadly into tW') 
categories, machine-driven generators ancl 
non-rotary rectifier equipment respec
tively. 

Examples of the former arc the Reliance 
series made by A. Diggle and the Cryplo 

Weston modulated test oscillator. 



AUGUST 9th, 1935. 

New Components-
battery charging plant, whilst in the latter 
class there will be the Westinghousc 
models with some new additions, th<.? 

Some of the new Eddystone short-wave 
components ; a 450 kcjs IF transformer 

and midget condenser. 

Davenset series, Rotax units now to be 
shown by Crypto, and some small portable 
chargers by Burton, Heayberd and also 
by Sound Sales. 

The service engineer will find his specia.l 
needs well catered for this year. The Auto
matic Coil Winder Co. will have a new 
signal generator CO\'ering the ultra-short 
as well as the normal broadcast wan'
bands; internal modulation is provided 
by a separate vah·e, and a vernier-type 
dial enables small changes in the HF fre
quency to be effected with accuracy. 
There will be, in addition, the full current 
range of A \'O meters and associated test 
gear. 

Formo dual short
wave coil assem
bly and single coil 

unit. 

Many additions haYe been made to th·~ 
series of test apparatus made by \Vm. F. 
Brown, the most interesting of which is 
a mains-operated standard signal genera
tor embodying a beat HF oscillator, 
a separately controlled modulator giving a 
400-cycle note, amplifiers, attenuator and 
mains equipment. In all there are six 
separate units, each fully screened in brass 
boxes. Its frequency range is r,soo to 
roo kc / s. This firm will include also a 
short- and ultra-short wave oscillator 
covering 5 to So metres. 

Haynes Radio has developed an AC
operated modulated oscillator with station 
calibration, and Wearite will show for the 
first time a new and complete series of 
test apparatus, including a modulated 

oscillator, a calibrated frequency meter, 
primarily for the short waves, and which 
can be employed as an absorption wave
meter. It is fitted with plug-in coils and 
a small lamp indicator for checking trans
mitter frequencies. There will be multi
meter for AC and DC yoltage and current 
measurements, also kindred apparatus. 
The Weston Electrical Instrument Co. will 
be showing a series of instruments, and 
Everett Edgcumbe have extended the 
Radiolab range and evolved a system ,)f 
unit assembly that simplifies the handling 
as well as makes for easier portability. 

In addition to showing several pieces of 
portable test apparatus Ferranti will haye 
a full range of meters for AC and DC 
measurements. An inexpensive watt
meter and other measuring instruments 
will be shown by Bulgin. 

Short-wave Components 

The short-wave range, which for many 
years was the almost exclusive hunting
ground of the keen amateur experimenter, 

J.B. d u a! 
ultra - short 
wave con-

denser. 

has now practically attained the status d 
a broadcast band; albeit it is still the only 
reliable channel through which Colonial 
listeners can keep in touch with the home 
country. Those manufacturers intc _ ~-sted 
in this aspect of radio will be showing 
many new and improYed components. Th~~ 
Edclystone exhibit will include a modified 
air-dielectric trimmer having an extended 
spindle, a new miniature reduction driw 
attachment and a flexible coupler that 
transmits the drive without undue friction 

. through a wide angle. Stratton will show 
' also an extensive range of Eddystone 

ultra-short wave components, special 
screening boxes, and the like. 

Bulgin has evolved some new short- and 
ultra-short wave coils and valveholders, 
while Forma will have a two-coil assemblv 
on a small chassis, including switches, th"e 
coil formers, and other essential pa1is bco
ing fashioned from Frequentite. The coils 

B.T.S. 12 Mcjs IF transformer for ultra
short wave superheterodynes. 

are interchangeable. Both Colvern and 
Wearite have deYeloped some new short
wave coils, and further models are to be 
shown by British Television Supplies. 

This firm has developed and will show 
a rz-megacycle (25 metres) IF transformer 

Belling-Lee radio power interference filter. 

with air-dielectric trimmers and variablE 
coupling for use in ultra-short wave super
heterodynes. There will be a new single 
and dual short-wave condenser on the 
Polar stand, in which zinc-alloy vanes and 
insulated rotors are employed, while Clix 
and Belling-Lee will haYe some special 
low-loss valve holders. RI will be repre
sented in this class by a series of short
wa\·e converters, whilst the Eelex serie~ 

will be shown by ]. J. Eastick. J ackson 
Bros. will have some interesting ultra-shor1 
wave condensers in single and dual 
pattern. 

Interference suppressors for practically 
every class of electrical apparatus will b" 
a special feature on the Belling-Lee stand; 
T.C.C. are to show some examples, so will 
Bulgin and Graham Farish. 

HT batteries, accumulator HT unit:i 
and LT batteries in a variety of sizes, 
Glpacities and shapes will be very much 
in evidence, the battery set user being ex-

T.M.C. Varidep transverse current micro
phone embodying some new features. 

tremely well catered for by such well
known firms as Britannia Batteries, Burn
dept, C.A.V., Drydex and Exide, Ever
Ready, Fuller, G.E.C., Hellesens, Milnes, 
Oldham, Peto and Radford, Siemens and 
Vidor, among others. 

Headphones constructed to the desigu 
of the famous S. G. Brown 'phones are to 
be shown by N.R.S., Ltd., in types A 
and F. Aids for the deaf will be featured 
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by Ossicaide and Ardente, whilst micro
phones for use in public address work arc 
to be included among the exhibits of Sono-

One of the new Bulgin smches. 

chord. who have a piezo-electric model; 
T.M.C. with a new design transverse 
current type, the Varidep, and Epoch Re
producers, who will be showing a rede
signed moving-coil microphone. 

Switches will be a prominent feature on 
the Bulgin stand ; several new models 
designed especially for short- and all-wave 
sets will be seen. Wearite are to show 
some models, so will Burton. Waterhouse 
will have a selection of well-made cabinets 
for housing receivers and batteries, also 
table stands in a variety of designs. 
Further examples of cabinets and table 
stands will be a feature of the Electrico 
exhibit. 

GRAMOPHONE ACCESSORIES 

M OST table-model receivers are 
equipped for the reproduction of 

gramophone records and the necessary 
auxiliary components will again be shown 
by those tirms who have specialised in the 
manufacture of this type of apparatus in 
the past. 

The Garrard stand will be deYoted to a 
display of pick-ups, spring and electric 
turntable motors, radiogram conyersion 
units, and, of course, the Garrard record
changer. A neat playing desk will be 
shown by Cosmocord, who have also a 
very complete range of pick-ups and 
motor units. 

The Cosmocord playing desk is designed as 
a base for table-model receivers. 

The piezo-electric pick-up will be an 
important feature of the exhibit of Sono
chord Reproducers, Ltd., and a new 
pick-up working on this principle will be 
found on the Ediswan stand. 

Random 
Radiations 

By "DIALLIST " 

Radiolympia 

WELL, here we are on the eve of another 
National Wireless Exhibition at 

Olympia. I hope that you will be able to 
attend, for there is no question that it's 
going to be the best show that we have 
had yet. Having attended every wireless 
exhibition since the first tiny affair, a long 
time ago now, I have no hesitation in say
ing that each year's show has been a big 
improvement on its predecessor. I don't 
mean only as regards the apparatus dis
played on the stands; it is only natural to 
expect improvements in sets themselves and 
in the parts that go to make them up. Pro· 
gress has been manifest also in what one 
may call showmanship. The decorations of 

· the great halls and of the stands which they 
contain become more and more attractive 
and the '' side-shows '' more and more 
ambitious. 

A Big Change 
There has been, when you come to think 

of it, a big change in the nature of the 
exhibition during the past few years. It 
used to be staged chiefly for the technically 
minded; now, though the expert is fully 
catered for, the exhibition aims mainly at 
attracting the man in the street with his 
wife and family. This change reflects the 
progress that wireless has been making. 
Once a hobby for experts or budding experts 
only, it has now become part and parcel 
of the home life of all civilised countries. 
No skill is required to operate the home 
receiving set of to-day; any member of the 
family switches it on when he or she feels 
inclined and tunes in the desired transmis
sion by the simple process of turning a knob 
until the pointer is opposite the name of the 
station. 

Always Wider Fields 
That is one side of wireless. Luckily, it 

has many others. Though it has become 
so far simplified that anyone can receive 
transmissions from a score of stations at 
will, it still offers, and probably always will 
offer, fresh fields full of interest to the ex
perimenter. Countless problems still remain 
to be tackled, whilst new ones are ever crop
ping up. New ideas are always coming 
along, and trying them out gives full occu
pation for leisure hours. To mention hut 
two which have been described in the 
Wireless World in recent weeks, automatic 
volume expansion and the new method of 
obtaining a large measure of high-frequency 
ampliftcation upon the short waves must 
have provided hours of interest for experi · 
menters. And what wonderful fields there 
are to explore in the short waves, the ultra
short waves, and television! 

•••••• 
All-wave Sets 
FOR a paragraph on the subject of all-

wave sets which appeared in these notes 
some weeks ago I am taken to task by one 
of the engineers of the African Broadcasting 
Company. For some queer reason he 
appears to think that all-wave sets are quite 
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a novelty to me. They're not, for I used 
one of the first that made its appearance 
in this country. I must admit, though, 
that this kind of set was produced in 
Anwrica long before our makers began to 
turn tht·m out. The reason is that, some
how or other, short-wave reception was a 
long time in achieving popularity with 
listeners in this country. There has always 
been a pretty large band of short-wave en
thusiasts, but most of these preferred to 
make or to purchase special sets for their 
purposes rather than to combine the longer
wave receiver and the short-wave receiver 
into one. There are distinct signs now 
that interest in short-wave reception is 
widening, and I have no doubt that this 
year the all-wave receiver will be much 
more in demand with us than it has been 
in the past. 

Requirements Abroad 
My correspondent tells me that at least 

So per cent. of the receiving sets used in 
South Africa are of the all-wave type. This 
is natural, since on the medium and long 
waves the available alternative programmes 
there are comparatively few and far be· 
twecn. On the other hand, there is now 
a fine variety of short-wave services from 
all parts of the world. He mentions also 
one of the difficulties that British manu
facturers have in competing for the African 
market. Nearly all sets designed for 
European use have a medium-wave range of 
roughly 200 to 550 metres. For South 
Africa the long waves are not required, but 
the medium-wave range must extend up to 
sSo metres. The Grahamstown station, for 
example, works on a wavelength of 560 
metres. They have, further, to meet the 
competition of " clumped " foreign sets; 
and how serious this competition is will be 
realised when I mention that my corre
spondent tells me that 7-valve American 
sets ha\·c been sold off at :L7 a piece. The 
only way for our people to catch up such 
markets is to produce something at a fair 
price which, in performance and reliability, 
is outstandingly superior to the dumped 
article. .. .... 
The B.B.C.'s Future 

I T should not be long now before Lord 
Uliswater's Committee which is consider

ing the future status ot the B.B.C. makes 
its report public. There is no question that 
it will recommend a renewal of the B.B.C.'s 
ch:uter for a fnrthcr term of years, for the 
basis upon which broadcasting is organised 
in this country has proved most satisfactory. 
Katurallv, there have been criticisms, and 
criticism~ there will always be, but there is 
no shadow of doubt that we have by far the 
best programme service in the world to-day. 
Not the least of its good points are its de
tachment from both advertising and politi· 
ea! propaganda. You have only to tune in 
stations in certain foreign countries to realise 
the evil effects of both these things upon 
the entertainment value of programmes. 

It is to be hoped that the Committee will 
strongly recommend that a much larger 
proportion of the amounts received for 
licence fees is handed over to the Corpora
tion. The amount at present paid to the 
B.D.C. is large, but it is nevertheless in
adequate. Within a few months our high· 
definition television service will start, and 
it is most important that there shall be 
plenty of money available for this to be con
ducted on the best possible lines. 
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The All-Wave Set 
The Important Features of Design 

S. HORT- WAVE broadcasting is rapidly becoming of zmportance 
and receivers capable of tuning over the medium and long 

wavebands in addition appeal most to the broadcast listener. The 
technical points which arise in the design of such sets are reviewed 
in this article, and it is shown that the problems involved, although 
capable of solution, are more difficult than one would at first 

suppose. 

THOVGH the requirements of the 
majority of listeners are amply 
met by the stations operating in 
the medium and long wave

to convert a broadcast set for short-wave 
reception in this manner almost invariably 
meets with failure. The difficulties en
countered in designing a set increase as 
the wavelength decreases for both 
dielectric losses and stray couplings 
assume much more serious 
proportions. The correct 
procedure, therefore, is 1.o 
design the receiver for the 
shortest wavelengths and let 

By W. T. COCKING 

than twenty-three ranges! In practice, it 
is rare for there to be more than three 
short-wave bands in addition to the two 
for the medium and long waves. The 
frequency range covered by a single sweep 
of the condenser is consequently much 
greater on the short waves than on the 
longer bands and the tuning is correspond
ingly more critical. If the set is to be 
easily tuned, therefore, a dial with a large 
reduction ratio is needed, and since this 

TUNING CONDENSER 

bands, there is an increasing interest :n 
short-wave reception with a consequent 
demand for receivers capable of giving a 
high standard of performance over a 
much wider range of wavelengths than 
the conventional 200-2,000 metres. There 
are now many broadcasting stations 
operating on short wavelengths between 
5ome 13 metres and So metres, and it is 
by no means uncommon to obtain good 
results from American transmitters even 
during the daylight hours, while stations 
much farther away can often be well re
ceived. To the Empire listener, sholi 
waves are little short of a necessity, for 
he is likely to rely on them for his enter
tainment more than on the longer wave
lengths; even so, his needs are not met 
by a purely short-wave set, for there are 
few countries in which some medium or 
long-wave transmissions cannot Le 
received. 

the longer bands be the 
additions, rather than the 
n"Yerse. 

INDIVIDUALLY SCREENED 

TUNING COILS' 

Not everyone will wish to employ en
tirely separate receivers for the different 
wavebands, although this can be regarded 
as technically the 
ideal course. To 
those \vho require 
more than medium
and long-wave re
ception, therefore, 
an all-wave set is 
a necessity, and a 
study of the pro
blems involved will 
well repay ns 
whether we wish to 
design a receiver 
of our ovvn or to 
select a complete 
model. 

This cannot be done 
entirely, of course, and all 
ranges must be considered 
more or less together. This 
is well illustrated bv the 
question of tuning. " It is 
customarv to cover the 
medium - waveband in a 
single sweep of the tuning 
control, that is, a band of 
some r,ooo kc/s. With 
such a band, tuning is by 
no means critical, but it 
would become so if it were 
greatly increased unless the 

We are so accus
tomed to receivers 
having two wave·· 
ranges that at first 
sight it seems as if 
an all-vvave set 
could be produced 
merely by the in

Fig. 1.-The ideal switching arrangements for one circuit of an all
wave receiver are shown here. The lower switch selects the desired 

coil and the upper short-circuits all others. 

clusion of extra coils for the new ranges 
and the fitting of additional contacts to 
the waverange switch. This is by no 
means the case, however, and an attempt 

reduction ratio in the drive were corres
spondingly reduced. To cover the whole 
range of 13 to 2,ooo metres in bands of 
this order, however, would mean no fewer 

Individually screened coils are employed in 
this all-wave set in order to eliminate ab

sorption spots 

is usually excessive for the normal broad
cast bands, a dual ratio control is a very 
desirable fitting. 

In order to c_over the range on the longer 
wavelengths, the tuning condensers can
not have a much smaller capacity than 
o .ooo 5 mfd., and this is three to four 
times as large as is desirable for short 
waves. Although it is possible to reduce 
the maximum capacity by switching fixed 
condensers in series with it, the minimum 
capacity is hardly affected and places a 
very definite limit to the lowest wave
length to which it is possible to tune and 
retain any dt~gree of efficiency. It is not 
unduly difficult to tune clown to rs metres 
using a standard gang condenser, but 
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The All-Wave Set-
great skill IS usually necessary to obtain 
good results at shorter wavelengths. The 
difficulty is brought about by the fact that 
with a high minimum capacity the imluct
ance used becomes almost vanishing! y 
small and the tuned circuit is consequently 
inefficient. Besides this there is a limit 
to the possible reduction of inductance 
which is approached quite closely in short
wave receivers having a high minimum 
capacity. 

In addition to the purely tuning prob
lems, there are the questions of waveband 
switching and ganging. Ideally, a 
separate coil should be provided for each 
waveband and fitted with its own 

. trimmer; each coil should be individually 
screened, and all the unused coils should 
be short-circuited. The switches should 

· be of high insulation resistance, negligible 
·contact resistance and of low capacity. 
This arrangement is shown in Fig. I for 
a single circuit on each waveband; tran.-;
former primaries and reaction coils, of 
course, require additional switches. 

If the coils are not separately screened, 
those not in use may absorb energy from 
the one in circuit and so cause low sen
sitivity at certain points in the tuning 
range besides seriously affecting the gang· 
ing. Such screening is really a refinement, 
however, for if the coils be short-circuited 
they are unlikely to cause serious absorp
tion effects. It is important to note, how
ever, that if the coils are not short-cir
cuited, individual screening is unlikely to 
be of any value, for they will be effec
tively coupled together by the capacity 
between the switch contacts and the leads 
to it. 

Such capacities are, of course, very 
small, but their reactance is so low at the 
high frequencies involved that they can 
cause tight coupling between the different 
circuits. Stray capacities are, in fact, one 
of the major difficulties in short-wave re
ceivers, for a capacity which will affect 
the performance to a negligible degree on 
the medium waveband may couple two 
circuits quite tightly on short waves. This 
is particularly noticeable in the frequency
changer, and it is difficult to avoid pulling 
between the signal and oscillator circuits 
without adopting extensive screening and 
isolating circuits. 

The choice of intermediate frequency is 
another q ucstion of difficulty. A fre
quency of the order of 465 kc / s is desir
able in the interests of selectivity on the 
medium and long wavebands. This can 
be used satisfactorily for short waves also, 
but the complete elimination of second
channel interference demands many prr:
selector circuits. In view of the compli
cated switching and ganging arrangements 
needed for each circuit, it is not surpris
ing that efforts arc made to keep the pre
selection at its bare minimum and to 
reduce second-channel interference by 
using as high an intermediate frequency 
as can be tolerated from the point of view 
of adjacent channel selectivity. 

When one considers the difficulties in
voh·ed in the production of an all-wave 
receinr, the surprising part seems to be 

that such sets work at all. They do work, 
however, and even a poor set will gin~ 
results, although its performance will not 
approach that obtainable from one in 
which the important factors have received 
proper attenticn in design. All-wave re
ceiver~ have been made for some time, but 
they are only now becoming at all com-

Electrical 
Press Comments 

In a leader in the issue of the "Wireless World " of 
July 19th we reverted to the question of electrical 
interference with broadcast reception and deplored 
the unjustifiable delays which had taken place and 
the fact that obstacles to legislation were still 
accumulating. Below we publish interesting com
ments which appeared on our leader in the technical 

electrical press. 
·From the" Electrical Review" of July 26th. 

T HE all-mains receiving set is one of the 
best electrical missionaries, as has 

often enough been pointed out, but its 
value can be seriously depreciated by inter
ference from other electrical apparatus. 
Moreover, the frequency band width has to 
be cut to about four -kilocycles in order to 
secure good reception of a large number of 
stations. Manufacturers would be prepared 
to go to a much higher response figure, if 
this did not increase the liability to inter
ference, thus enabling people with a sensi
tive ear for quality in music to enjoy foreign 
programmes. An I.E.E. Committee has 
been brooding over the subject for 2! 
years, but with so little effect that the 
Wireless World suggests that the Post
master-General would now be justified in 
seeking legal powers to control interference. 
The defmition of "tolerable interference " 
is being considered by the International 
Electrotechnical Commission, but the pre
cise degree appears to be of little importance 
in the large majority of cases. That some
thing could be done now is evident from 
the far-sighted action of a few manufac
turers of electrical appliances in designing 
these so as to cause no offence to the radio 
public. The electrical industry likes to 
assert its ability to put its own house in 
order, but too often it takes its own time 
about it. Meanwhile, the cost of remedy
ing the conditions increases rapidly. Will 
this prove to be yet another case in which 
failure to submit agreed proposals will cause 
a plan to be imposed from outside? 
From the" Electrician" of July 26th. 

T HE Wireless World of July Igth again 
draws attention to the position in 

regard to electrical interference with broad
casting reception. It urges that the repre
sentativt's of the Post Office should resign 
from the I.E.E. Committee which has been 
sitting on the subject for 2k years, so that 
the Postmaster-General may be free to 
introduce a simple Bill making unreasonable 
interfPrence illegal and giving the Post 
OffiCe authority to control it. The I.E.E. 
Committee has done some useful work, but, 
like most bodies so constituted, it is un
likely to produce the desired result in a 
reasonable time. Meanwhile we fear that 
this country is in danger of lagging behind 
the more progressive Continental States, 
which have taken definite powerstodealwith 
the interference problem. With the coming 
of ultra-short-wave television the position 
will become still more acute than it is to
day, for every motor vehicle will then 
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mon, and finality in design is still a long 
way off. Doubtless in a few years time 
the technique of such sets will be as firmly 
established as that of the broadcast-wave 
receivers of to-clay. In the meantime, ihe 
development of all-wave receivers is a 
happy hunting ground for the serious de
signer and the experimenter alike. 

Interference 
on Our Attitude 
become a potential source of annoyance. 
There is no hope that voluntary agreement, 
without any statutory obligation to sup
press interference, will meet the needs of the 
case. The Wireless Wm'ld indeed goes as 
far as to accuse the I.E.E. Committee of 
having done no more than "fight a very 
successful rearguard action against the 
public in defence of the electrical industry, 
which has been unwilling to admit any 
responsibility for interference and has 
resented the idea that it should be called 
upon to introduce remedial measures.'' 
"Vhile there may be some justification for 
criticism of the committee in question, this 
statement is altogether too sweeping. 

Push-Button Tuning 
THE radio-gramophone illustrated below 

was designed and constructed by a 
reader, Mr. F. G. H. Jeffs. It embodies a 
novel and extremely ambitious system of 
remote control ; by means of a unit (seen on 
top of the set) installed at a distant point, 
any one of seven stations may be tuned in 
by pressing the appropriate button, and at 

A home-made set with a complete remote 
control system. 

the same time selectivity may be controlled 
to suit prevailing conditions by buttons 
marked either "20 kc Is" or "5 kc Is." 
Change-over from radio reception to gramo
phone reproduction is similarly effected 
from the distant control point, whence 
volume can also be regulated. In addition, 
the tuning condenser may also be rotated in 
such a way that any station other than one 
of the pre-selected seven is tuned in at will. 
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Deaf-Aids 

The Radio-Aid audiometer in use. 

Their Purpose and 

Performance 

By N. W. McLACHLAN, D.Sc. 

THE time zoill soo~ come when foolish prejudices agaz:nst th~ use of hearing aids 
will be overcome, JUSt as happened in the case of optzcal azds, whzch were once 

regarded as a handi~ap to those who resorted to them. This article giv_es some 
idea of the progress which has been made in the scientific design of deaf-atds, and 

indicates how remarkably efficient they can be when properly used. 

A DECADE or two ago persons who 
wore spectacles were frequently 
regarded as being inclined in the 
direction offemininity. Objections 

were raised that such persons could not 
perform certain functions properly in 
everyday business life, and candidates for 
various jobs were promptly ruled out if 
their optical systems had to be assisted 
by external means. This prejudice against 
optical aids has now disappeared, and 
there are few employers who take any 
notice of the optical propensities of their 
staffs except in special cases. The collapse 
of the barriers-purely fictitious and exist
ing in the interstices of curious cerebra
against optical aids has brought to light 
the fact that an appreciable percentage of 
the population of all civilised countries 
ought to use such appliances. At the 
moment we are passing through the 
throes of a somewhat similar situation 
regarding deaf-aids. Many deaf people 
are sceptical of them because they are 
bulky, and in some cases the aids have 
not been adapted to the individual, whilst 
there has also been a lack of scientific 
design and testing. 

Deaf-Aid Must Suit Individual 

Everyone knows that father's spec
tacles won't suit young Richard or Aunt 
Maria, and in just the same way any old 
deaf-aid is not suitable for ten different 
persons chosen at random, unless, of 
course, the law of probability fails to 
work! Those whose business it is to 
prescribe or to supply deaf-aids express 
the view that there is almost as large a 
proportion of people who need assistance 
for their hearing as with their sight. 
Admittedly, the general run of satisfactory 
deaf-aids are more costly and less elegant 
to wear than a mere pair of spectacles, 
but a properly designed aiel confers advan
tages out of all proportion to any dis
advantages which can be levelled against 
its use. 

To understand the problem of pre
scribing a deaf-aid for a patient, it is neces-

sary to know something of the characteris
tics of the normal human ear under ideal 
conditions. Since the advent of the ther
mionic valve, and as a result of the in
tensive study of acoustical matters during 
the past decade, the organ of hearing has 
been the subject of much profitable re
search. By virtue of the information now 
available it is possible to supply a deaf
aid which is suited to the particular 
patient. 

In making scientific tests on the normal 
ear the subject is seated in a room which 
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Fig. 1. Diagram showing thresholds of 
audibility and feeling for normal ears. 

is made acoustically " dead " by using 
absorbent material on all its inner surfaces. 
The acoustical condition in the room 
simulates that in free-air where there is no 
external noise. The only noise in the 
dead room will be that clue to the subject 
himself, caused bv heart-beats, breathing, 
coughing, sniffing" and what not! A tele
phone earpiece is fixed over one ear by a 
head band (vide pictures of the G.P.O. 
telephone belles) and an operator outside 
the padded room closes a switch, thereby 
connecting a supply of pure alternating 
current to the telephone earpiece. It is 
usual to commence with a low frequency, 
so we can assume that a current of 20 

cycles per second is supplied to the tele
phone so as to be audible to the subject 
under test. The operator then alters the 

setting of an attenuator used to control the 
value of the 'phone current until it reaches 
a point where the sound is just audible, 
this being made known by visual signals 
on a lamp connected to a push button near 
the subject. 

Since the apparatus is calibrated before
hand the sound pressure in the ear canal 
is obtained from the attenuator setting and 
a note made of it. This procedure is 
repeated at higher frequencies up to about 
20,000 c j s. A number of other subjects 
with normal hearing are tested and the 
average reading at any frequency is taken 
as the lower threshold of audibility corre
sponding thereto. In general, the tests are 
conducted with persons whose ages vary 
from I8 to 30 years. The test is then 
followed by one where each pure tone is 
made loud enough for the subject to 
" feel " the sound, so to speak. The feel
ing, or pain, stage is usually preceded by 
a fluttering' or tickling sensation. The two 
curves drawn in Fig. I and marked 
threshold of hearing and threshold 
of feeling respectively were obtained 
in this way. Incidentally, it may 
be appropriate to remark that the 
threshold of feeling is practically the same 
for all persons whether they are deaf or 
have normal hearing. The thresholds of 
hearing and feeling are coincident at the 
extreme ends of the audible range, and, as 
shown in Fig. I, they enclose an area 
known as the auditory sensation area for 
the normal ear. 

Explainin~ Threshold of Audibility 
Since the threshold of audibility of a 

normal person is given by the lower curve 
in Fig. I, if the above test is carried out 
on a deaf person his threshold of hearing 
can be ascertained. Suppose that this has 
been done, and that the result of the test 
is indicated by the dotted line in Fig. 2. 

Then the difference between th'~ two 
curves expressed in decibels, is a measure 
of the deafness of the person in 
question. The shape o{ the lower 
threshold curve will not be tne same in 
every case, since it varies from person to 



Deaf-Aids-
person. Consider, for example, the dotted 
threshold curve in Fig. 3· The patient is 
deaf to frequencies from about so to I,SOO 
cycles per sec., l:>ut above the latter fre
quency his hearing is normal. This type 
of deafness would be diagnosed by an 
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Fig. 2. The dotted line shows the threshold 
of audibility of a person who is equally deaf 

over the frequency range. 

acoustical engineer as low-frequency deaf
ness. He would probably fail to hear the 
drums and double bass of the orchestra, 
so that putting a baffle on his loud speaker 
would be merely superfluous. In like 
manner people may be deaf to high but 
not to low frequencies, this being the more 
common complaint of the two. Here a 
speaker with prolific resonances above 
2,000 cjs would not be disagreeable. 

It is hardly necessary to say that it 
would be very costly and incon
venient to test a patient's hearing 
by means of the elaborate appara
tus used to determine the lower 
threshold curve of Fig. I. Con
sequently, portable apparatus has 
been devised whereby the thres
hold of audibility of any person 
can be compared with that given in the 
lower curve of Fig. I, in an ordinary room 
where the· level of extraneous sounds is 
low enough not to interfere with the tests. 
The instrument used for this purpose is 
called an audiometer, and the curve is 
called an audiogram. 

An audiometer contains a valve oscilla
tor which can be adjusted to give a num
ber of frequencies (pure tones). In the 
Western Electric zB audiometer of Fig. 4, 
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Fig. 3. The dotted line shows the threshold 
of audibility of a person who is deaf to low 

tones. 

which is worked off the electric supply 
mains, there are eight octave steps which 
cover the range 64 to 8,I92 cjs, i.e., 64, 
!28, zs6 cjs, etc., whilst in the audio
meter of Radio-Aid, Ltd., seen in use in 
the title illustration, the range extends in 
eleven half-octave steps from I25 to 4,000 
c / s. There is an attenuator in each in
strument whereby the oscillator output to 
a telephone earpiece can be controlled 
over a very wide range. The earpiece is 
used by the patient in the usual way. 

The zB audiometer has a signal lamp 
which is operated by a push-button switch 
so that the patient can indicate silently 
when the test tone is audible. It also has 
a switch for cutting out the oscillator so 
that the accuracy and good faith of the 
patient can be checked. In making tests 
with either type of audiometer the lowest 
tone is sounded in the telephone earpiece at 
an audible intensity. Upon hearing this 
tone the patient either presses a button 
which causes the signalling lamp to light, 
or he signals to the operator in any other 

Fig. 4· The Western Electric 2B audio
meter which is energised from the electric 

supply mains. 

com·enient manner. The attenuator is 
then turned slowly towards its zero posi
tion until the tone is just audible. The 
patient makes this fact known. The same 
procedure is followed at intervals up to 
the highest test frequency of the audio
meter, and the attenuator readings are 
plotted on a chart as illustrated in Fig. 5· 
The horizontal line marked normal hear
ing corresponds to zero on the attenuator 
at all test frequencies. The corresponding 
output from the telephone earpiece is not 
zero, however, since it is adjusted to give 
that sound pressure in the ear canal which 
occurs at the threshold of audibility as ob
tained from the lower curve of Fig. I. 

When the attenuator reading is in
creased, it means that the level of the 
tone in the receiver has to be raised in 
order to reach the lower threshold of the 
patient. Thus the attenuator reading 
gives the threshold shift of the patient in 
decibels, due to his deafness at various 
frequencies. For example, suppose that 
the attenuator reading is 30 db. at 8, I92 
cfs, then the patient's threshold of 
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audibility is 30 db. above that of a person · 
with normal hearing. Thus I,OOO times i 
more sound power is required to give audi
bility for the deaf person than for a person 
with normal hearing. The dotted line in 
Fig. 5 rt>presents the threshold of feeling. 
The distance between it and the horizontal 
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Fig. s. Showing Fig. I plotted in a different 
manner which is suited to plotting measure
ments on deafness. The shaded areas are 
equal in both cases, as also are the vertical 
distances between the curves at the corre
sponding frequencies. Audio~rams are 

always given in this form. 

line is equal to that between the two 
curves of Fig. I at the same frequency. 
In Fig. 5 the upper threshold is plotted 
below the lower threshold line, which for 
convenience is taken to be horizontal. 

From the shape of the patient's audio
gram it is usually possible to diagnose his 

trouble ·and prescribe for it 
accordingly. In the Radio-Aid 
type of audiometer the prescrip
tion can be checked in situ. The 
audiometer is fitted with a micro
phone and a valve amplifier lead
ing to a telephone earpiece. By 
means of a selector switch filters 
are introduced whereby the 
characteristic curve of the ampli

fier can be modified in seven different 
ways. For instance, either the high or the 
low frequencies can be accentuated. Re
verting to Fig. z, this shows the lower thres
hold curn of a person who is uniformly 
deaf in one ear over the range of test fre
quencies. Obviously, he requires a deaf
aid which amplifies uniformly over the 
frequency range. Jhe audiometer is set 
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Fig. 6. Audiogram of person deaf to fre
quencies above 2,000 cjs. 



Deaf-Aids-
accordingly and the prescription .tested 
there and then to the satisfaction of the 
patient. Fig. 6 illustrates an audiogram 
of a person who is deaf to frequencies 
above 2,000. The appropriate deaf-aid 
must, therefore, have a valve amplifier, 
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Fig. 7. Audiogram of person deaf to low 
frequencies. 

the characteristics of which rises above 
r,ooo, and this prescription can be checked 
by moving the selector S\Yitch of the audio
meter to the appropriate stud. Fig. 7 is 
an audiogram of a person suffering from 
:leafness to low frequencies. This com
plaint may be caused by otosclerosis 
where the ossicles (see Fig. g) have become 
severely restricted in their movements. 

Fornas of deafness. 

As readers are aware, the amplitude of 
a loud speaker diaphragm for a given 
sound output is greatest at low fre
quencies. This also applies to the ear 
drum and its associated mechanism, so 
that if the low-frequency amplitude is re
stricted the hearing of low tones is im
paired. Fig. 8 may be of some interest as 
it represents the audiogram of an ex
tremely deaf ,person. The cause of the 
trouble is probably severe catarrh. In 
the case of persons whose hearing loss is 
too great to be recorded by the audio
meter, but who are not stone deaf, ~1o 
amplifier should be used since the output 
required to give adequate- hearing may 
cause damage to the ear. 
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Fig. 8. Audiogram of very deaf person. 

'1 here are various forms of deaf-aid. 
The Western Electric supply an aid com
prising a special type of carbon micro
phone which has a good frequency char
acteristic, with a microphone type ampli
fJer if desired, coupled to a telephone ear
piece via a volume control (see Fig. ro). 
This aid is operated by a pocket battery 
and is quite light in weight. Hadio-Aid, 
Ltd., specialise in the valve amplifier type 
of instrument. The user can sling it over 
his back like a pair of field glasses so tint 
life might be imagined to be a succession 
of glamorous Derby days! . This model 
is illustrated in Fig. II. The wearable 
model consists of a special microphone 
transformer coupled to an amplifying 
valve, this in turn being resistance-coupled 
to a bank of three small-power valves in 
parallel. There is, of course, a contwl 
for adjusting the output from the tele
phone earpiece. 

We now come to deaf-aids for use i11 
churches and schools. For churches the 
equipment comprises (I) a microphone 
placed on the pulpit rail, (2) a valve am
plifier operated either from batteries or 
direct from the electric mains, and (3) 

Fig. 9· The ossicles and ear-drum as seen 
from within. m = hammer, with its lower 
part attached to the ear-drum ; i = anvil ; 
st. = stirrup (after Schiifer). (From Hearing 

in Man and Animals. By R.. T. Bealty). 

listening points situated in the pews where 
deaf members of the congregation sit. 
The microphone is small, being 2~in. x 
2iin. x Iin. deep. Special technique is 
not necessary on the preacher's part. 
Each listening point is equipped with a 
telephone earpiece mounted 
on a lorgnette handle and 
connected by a flexible cord 
to a volume control on the 
book-board in front of the 
user. 

So far as deaf children 
arc concerned (called deaf 
and dumb. deaf mutes, 
etc.), it 1s found that 
many of them have more 
measurable hearing than vcrv deaf adult~. 
The latter, hO\vever, owing- to their pre
vious experience of sound, can carry on a 
conversation without lip reading, either 
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by using a deaf-aid or by the crude pro· 
cess of being shouted at. This is said 
to be due to their so-called "compensa

tion," which is a mental 
readjustment enabling them 

Fig. Io. A Western Electric 
carbon-type deaf-aid. 

to guess words which are distorted by 
virtue of their particular form of deaf
ness. Children in schools for the deaf 
are taught to speak. Since they have 
no prior experience of sound, amplified 
and tone-corrected speech which is intelli
gible to a deaf <tdult will not be under
stood by a deaf child without the neces
sary tuition. A deaf-aid for children 
ought to be as free from distortion as pos
sible. This means that the microphone 
characteristic should be free from reson
ance peaks and frequency doubling. Any 
boosti;1g of high or of low frequencies can 
be effected in the valve amplifier. 

Apparatus for use in schools is shown 
photographically in Fig. 12, and is manu-

Fig. I I. Two forms 
of Radio-Aid valve
amplifier type deaf-

aid. 

facturecl by M ultitone Electric Co. It is 
a combination of a radio set and a deaf
aid, and can be switched from one to the 
other by turning a knob. For deaf-aid 
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purposes the moving coil speaker is 
\Yorked backwards and used as a m1cro-

Fig. 12. Multitone Electric deaf-aid appara
tus for use in schools. 

phone. The voltage generated by the 
monng coil vibrating in the magnetic 
field is amplified by several valves and the 

Letters to 

output taken to a multi-point distributor 
of the type illustrated in Fig. 13. Each 
point is fitted with a correction control and 
a volume control, and it is connected to 
a telephone earpiece worn on the head 
with a band. We have already indicated 
that the degree and kind of deafness de-

Fig. 13. Multitone Electric distributor unit 
for use in schools. 

pends upon the individual. If there an~ 
twelve deaf children, no two of their deaf
ness characteristics may be alike. Thus 
it is necessary to make provision for modi
fying the frequency characteristic of the 
input to the telephone receiver to suit 
individual requirements. When used for 
wireless reception for the deaf the input 

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

Battery Sets 

A RELATIVE of mine who lives in the 
country, and whose principal source 

of relaxation and entertainment is listen
ing to foreign broadcast programmes, 
has no electric main supply, and is com
pelled to rely on a battery receiver. He 
has, however, a domestic lighting set 
(soV), whereby he can keep his HT accu
mulators in good condition, charging in 
parallel and discharging in series. Economy 
in current is of very little consequence, but 
first-class quality on distant reception, 
which is not ordinarily attainable with 
existing battery receivers, is a prime con
sideration. A design for a battery set in 
which the quality of reception was kept 
at the highest possible level, regardless of 
battery consumption, would be a real boon 
in his case, and there must be many others 
where, for one reason or another, similar 
conditions apply. 

I hope to see you publish such a design 
in the none-too-distant future. 

Hampton Hill. J. E. SEARS. 

Modulated Test Oscillator 

CURIOUSLY enough I have tried the re
finement suggested by Mr. R. E. 

Blakey on the W.W. specified oscillator. 
My conclusion is that the attenuator and 
coupling to various sets under test alters 
the calibration rather more than a chang'~ 
in voltage supply. On the whole, I prefer 
the oscillator as originally described with 
a rather larger battery and maximum 
attenuation. Not liking the particular 
cabinet over much, I have housed my own 
oscillator in a copper box with a shding 
lid-rather larger than your dimensions to 
allow for experiment. I would suggest d<; 

a detail that the ranges could be described 

I, II, Ill, IV, starting with the lowest f. 
range, and the switch worked clockwise in 
that order-one is thus "going up " the 
whole time. 

The coil makers are to be congratulated 
on a very nice job at a reasonable price. 
Practically speaking, your published curves 
are so near my results as to make it hardly 
worth while to draw others. Changing the 
range down brings in an harmonic in nearly 
every case without altering the dial. 

Few of us will be content until we have 
a first-grade instrument, but in the mean
time I can strongly recommend readers to 
make the W.W. Modulated Test Oscillator 
as being quite up to the commercial 
standard. GERALD SAYERS. 

Ware, Herts. 

Output Valves 
JT is of primary importance that a standard 

of comparison be available in develop
ment work. As regards power output 
valves, the Class A triode has hitherto been 
taken as such a standard for evaluating pen
tode<> and other newer types of valve as 
regards distortion levels. 1 t is easy to 
measure distortion physically, but it is hard 
to determine what kind and degree is 
audibly unobjectionable. The triode used 
as above is still, as far as I know, unsur
passed for linearity, and its measured 
physiool distortion may be taken as a valu
able standard of audibly unobjectionable 
distortion. 

In Mr. l\1. G. Scroggie' s article entitled 
"New Output Valve," in your issue for 
July sth last, the second paragraph seems 
likely to mislead, and, to that extent, i;o 
hinder proper evaluation of new results. The 
best part of the triode's characteristics is 
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from the radio takes the place of that 
from the microphone. The instrument 
can also be used to obtain broadcasting 
programmes from the speaker in the 

Fig. 14· Multitone Electric portable valve
type deaf -aid. 

normal way. By means of a filter in the 
apparatus it can be used to determine 
whether the patient's hearing is deficient 
in general or merely in high or low tones. 

not that_ covered by positive grid voltages, 
e~cept, mdeed, as concerns power output 
wtthout regard to distortion. The linearity 
1s lost at positive grid yoltages. 

A convincing measure of distortion is to 
plot the mutual conductance along the 
length of the working load line itself as '1 

function of the input grid volts. If this is 
done ~he Class A triode is found to depart 
ltttle, mdeed, from perfect linearitv for loads 
which are not i.oo low. If a" triode is 
measured at positive grid voltages the 
lmeanty-or, rather, the lack of it-be
comes as poor as that of a peutode. A pen
tode, as Mr. Scroggie rightly observes, give5 
admittedly poorer quality of reproduction. 
The reason for the loss of lint'arity at posi
tive grid voltages has nothing to do with 
~he ~10_n-linear flow of. grid current, though 
1f th1s 1s not made neghgible in effect, or can
celled out as in the 6B5, it \\·ill add to the 
distortion. It is because positive grid anode 
characteristics are of the "saturated" 
type, i.e., they have a knee, to the right of 
which is the working area. This would not 
itself, necessarilv mean distortion if th~ 
characteristics •were straight in the working 
area. Unfortunately they are not. The 
knee is not sharp and continues to add cur
vature to the anode characteristics up to 
the working anode voltage. This is just 
what occurs with a pentode also, and in 
typical cases (with positive drive triodes, 
pentodes, and with thl' valve Mr. Scroggie 
describes) the result is a drop of about a 
half in the mutual conductance at both ends 
of the optimum load line. \Vith a Class A 
negative drive triode the drop only occurs 
at the negative end of the load line, anrl 
only there to a small extent at working 
loads. 

This letter is a plea for the preservation 
of a valuable standard of comparison. It is 
uot, by the way, a criticism· of the merits 
for a given purpose of any particular kind 
of valve, which is a subject far too complex 
for the space available. 

J. H. OWEN HARRIES. 
Frinton-on-Sea. 
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MoDERN VALVES 
From the Laboratories 

D EVELOPMENT in wireless valves 
has made such vast strides during 
recent years that one might be 
pardoned for thinking that 

finality has now been reached. No such 
thing; new valves still issue from the valve 
laboratories, and although the additions 
this year are fewer in number, there is 
little sign of an abatement in the flow of 
new types. The frequency-changer is a 
very important part of the superhetero
dyne, and the new valves at last year's 
Olympia Exhibition were very largely the 
now familiar heptodes, octodes and triodc
pentodes designed for use in this stage. 
Few new frequcncy-changers will be 
found this year, although .Mullard have 
added a battery model octode to their 
range. 

The triode-hexode has made its appear
ance in the Marconi and Osram ranges, 
however, and is available with a 
4-volts heater, the X4r, for AC sets, and 
with a IJ-volts heater, the X3 r, for univer
sal operation. It consists essentially of a 
hexode mixing valve and a triode oscillator 
built into a single r ulb and with electronic 
coupling between the t\\"0. A tuned anode 

The 0 sram A537 
specia I "noise less " 
trio de for micro~ 
phone amplifiers is 
fitted with a top-cap 
for the grid connec
tion. Steatite insula-

tion is used. 

(Left) The M azda Pen 
DD 4020 duo-diode
output pentode for 
universal operr.tion, 
has a 40-volts heater. 

oscillator circuit is recommended and the 
oscillator voltage' should be about 10 volts. 
The valve is claimed to have special ad
vantages in short-wave reception and to 
be suitable for operation in the ultra-short 
waveband, giving greater freedom from 
pulling than other systems. The con.ver
sion conductance is about 550 p.A/V 
The AC resistance is very high. 

. • New Midgets-Multiples-Specials 

Every valve maker will have Universal 
valves on view, most specimens requiring 
13 volts for the heaters. There is still a 
divergency in the heater currents taken by 
difft rent makes, the Ferranti, Marconi 
and Osram taking 0.3 ampere, while the 
Cossor, Mazda and Mullard consume 0.2 
ampere. The Cossor series is now com
plete and includes an output triode with a 
mutual conductance of 7·5 mA/V. It is 
the type 402P and is rated for 8 watts 
anode dissipation and a 40-volts heater 
supply. The Mazda range now includes 
the PenDD4020, a 40-volts 0.2 ampere 
duo-diode-output pentode rated for 250 
volts on both anode and space-charge grid. 
H has an output of over three watts and 
acts also as a detector and A VC source. 

The well-known Mullard HF pentodes 
of the AC type are still made, but are also 
:~vailable with the control grid brought 
out to the top of the bulb instead of the 
anode. The valves of this type bear the 
subscript B to their type numbers. 

Many new valves will be shown by 
Hivac, induding midget types of battery 
valve with 2-volts o.o6 ampere filaments. 
There are two triodes and a screen-grid 
valve in the range, and they are ideal for 
usr in deaf aids and portable equipment 
where space is at a premium. They will 
also be available fitted with Frequentite 
bases for use on short waves. The V 220 
and ACV volume expansion valves will 
also be on view; these are double-triodes 
for push-pull operation with variable-mu 
characteristics. There will also be the 
Harries output valve-a tetrode which is 
claimed to have better characteristics than 
a pentode. The negative resistance kink 
of the ordinary tetrode is avoided in this 
valve bj' critically spacing the anode from 
the other electrodes. 

Special Types 

Although receiving valves will form the 
major portion of the exhibit of most firms, 
special types will not be lacking, and the 
Osram A537 is of particular interest. Thi.:; 
is a triode specially designed for silent 
operation. It is intended chiefly for u.s<J 
in the pre-amplifier for a condenser micro
phone, and although it is indirectly heated 
it is recommended that its heater be 
operated from a DC source. It is a triocle rJf 

small dimensions with an AC resistance of 
1o,ooo ohms and a mutual conductance of 
1.5 mAjV. The usual pins in the base are 
absent, the grid is brought out at the top 
of the bulb, c nd Steatite insulation is em
ployed. Counterparts of the well-knovm 
ML4 and MH4 valves are also available 
with Steatite insulation and top-grid con
nections under the type numbers of ML4o 
and MH4o, and these also are intended for 
use in microphone amplifiers. These three 

(Left) The Cossor 
zroVPT battery vari
able-mu pentode, 
and (right) the Tu~ 
neon tuning indicator. 

valves are all listed at the same price of 
50S. 

The PT25H pentode of the same firm has 
been modified for transmitting purposes. 
As the DETS it is hard-pumped, and so is 
suitable for use as an oscillator, and the 
suppressor grid is brought out to a separate 
terminal so that it is possible to employ 
suppressor grid modulation. A new output 
valve, the DA30, will also be shown. This 
is similar to the PX25A, but is dcsign~>J 
for a soo-volts anode supply. Used in the 
" low-loading" circuit, a pair of these 
valves will give an output of 45 watts. In 
addition this firm will also be showing the 
Tuneon-a tuning indicator of the neon 
type. 

In addition to the new types every firm 
will be showing its well-established models. 
and many examples of almost every con
ceivable type of valve will be found. 
Diode detectors and rectifiers, triode am
plifiers, tetrodes, pentodes, heptodes and 
octodes, in battery, AC and Universal 
types will be there in plenty, with multiple 
valves of the DDT, DD HF pentode, and 
DD output pentode class, triode-hexocle 
and triode-pentode frequency-changer.:;, 
as well as double-triodes and double-pen
todes for QPP, Class I3, and volume 
expansion. 

Although not valves in the accepted 
sense of the word, the Westinghouse metJl 
rectifiers are conveniently classed under 
this heading. A wide variety of types wi\1 
be shown, from the low voltage high
current types for battery chargers to the 
high-voltage models for HT supply 
apparatus, while very low-current types 
for high-voltage supplies in cathode-ray 
gear will be on view. In addition, the 
well-known Westectors should not be over
looked. 
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BROADCAST 
By Our 

Another B .B .C. Dance Band 
AMONG the many phenomena 

this autumn which will be
token the vast changes taking 
place at Broadcasting House will 
be the appearance of another 
B.B.C. dance orchestra. Henry 
Hall's forthcoming visit to 
America is intimately connecteu 
with this new move. He intends 
to investigate those "bigger and 
better bands " on the other side. 

Jazz Princes Waiting 
Actualh·, :r.Ir. Hall will 

spend oniy a week on American 
soil ; the other two wc>eks of his 
" holiday" will be consumed in 
travelling. He will make the 
most of the seven days, how
ever, having already received 
effusive gredings from some of 
America's best known band 
leaders, and no doubt a galaxy 
of genial jazz princt-s will wel
come him on the gangway. The 
rest will be plain sailing. 

Playing in Sections 
The new band will form a sec

tion of an enlarged B.B.C. dance 
orchestra, the present band com
prising Section A, and the new
comer Section B. The two units 
will sometimt-s play together and 
sometimes separately in the 
saml' manner as the sections of 
the B.B.C. Symphony Orches
tra. 

Henry Hall Not on B .B .C. 
Staff 
Recent talk about the appoint

ment of a dance band director is 
not entirely off the mark. On 
October bt all dance bands that 
broadca~t will come under the 
eve of the Variety Department, 
o~·. in other words, Mr. Masch
witz. 

This does not, of course, imply 
that Henry Hall will be on the 
Varietv Director's staff; CO!l

trarv ·to common assumption, 
HPI;ry Hall, unlike his band, is 
not (;n the staff of the B.B.C. 
He comes under the '' Artists '' 
heading, his service with the 
B.B.C. being by contract. 

Daring Speculation 
Coupk this reflection with the 

probability that the B.B.C.'s 
i1ew <lane~ band director, if and 
when appointed, will be an ex
pert dance musician, and we 
have m<1terial for daring specula
tion. 

Sharman 's Shows 

A
LL the palpitating anxieties 

lest the season of seaside 
jollitv should rob Radiolympia 
of the choicest stars in the broad-

BREVITIES 
casting firmament have been dis
pelled by that five-and-a-half 
feet of live wire-John Sharman. 

The shows at Rad¥?lympia 
will be partly devised by him 
and staged by him. He is being 
called the Barnum of broad
casting. 

Bill of Fare 
Rushing hither and thither, he 

has brought together such a col
lection of microphone favourites 
that it would certainly not be 
safe, in case of earthquake or ex
plosion, for all of thPm to be in 
the R.l\I.A. TheatrP at the same 
time. 

The list, from which a daily 
choice will be made, now iri
cludes Elsil' and Doris 'Waters, 
Anon<1 \Vinn, Collinson and 
Dean, Harold Ramsay The 
Radio Three, Stanelli, L'onarcl 

Autographs 
Talking of mobbing artists re-. 

minds me that the performers 
who leave Broadcasting House 
on foot these days are lucky if 
they can pass the steps of All 
Souls' Church unmolested. 

Now that the school vacation 
is in full swing SIILc'lll boys sit on 
the steps with autograph albums 
and pencils at the alert. Every 
person of imposing looks who 
leaves the B. B.C. headquarters 
is asked to sign. Fortunately, 
the boys are often deceived by 
appearances. 

I was not asked to sign. 

Gerald Cock is Thinking 

GERALD COCK'S last job as 
"O.B.'' director was the 

Tidworth Tattoo • broadcast on 

GETTING DOWN TO IT. The Cote d'Azur broadcasting station at 
Nice is not content to relay seaside concert parties. Reporters take 
the microphone down to the beach and have chats with the swimmers 
and sun bathers. The station aerial can be seen in the background 

in the above photograph. 

Henry, Jenny Howarcl and Pcrcy 
King, Parry J ones--the famous 
tenor-and Geralclo and his 
Gaucho Tango Orchestra, to 
namt· only a half of the artists 
who will appear in person 

Handle with Care 
A special notice will be pro

minently displayed in the hall: 
"Don't mob the artists," which 
I regard as a direct incitement 
to do so, just as the old lumber
camp injunction: "Don't shoot 
the pianist-he is doing his 
best'' always sent the hands of 
the audience i.o their hip 
pockets. 

Saturday last. Now he is hand
ing over to .Mr. S. J. de Lot
biniere, and is free to consider 
the hundred-and-one questions 
affecting television. 

I hear that Mr. Cock is liter
ally engaged in silent contem
plation. The organisation of 
television bristles with problemc; 
of policy. Such questions as 
the B.B.C.'s attitude to the film 
industry, the place which tele
vision must fill in relation to all 
the other activities of the Cor
poration, sources of programme 
material, expense, etc., must all 
be courageously faced at the 
outset. 
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Special 

Correspondent 

No Television Before 
Easter? 
In the meantime, big changes 

are taking place at Alexandra 
Palace, and among them is the 
conversion of the small theatre 
thc>rt' into a television studio. 

Despite this feverish activity, 
however, it is being suggested at 
Broadcasting House that the 
first regular television pro
grammes need not be expected 
before next Easter. 

Under-water Broadcast 
\VELCOME to the Wookey 

Hole stunt on August 
17th! This brings us back to 
the good old days when our 
'' 0. B.'' pt>ople did not disdain 
a touch of the sensational. 

Graham Balcombe will at
tempt to explore the hitherto 
unknown sixth cave in the 
\Vookey Hole group in the heart 
of the Menclips. Three caves are 
open to the pnulic. The fourth 
and Jlfth are just accessible when 
the water of the River Axe is low 
and a raft can travel under two 
submPrged arches. 

Mr. Balcombe intends to ex
plore the sixth in a diving suit. 

Danger of Asphyxiation 
The relay will begin with a 

description of the scene by a 
commentator, and then, whi!r~ 

the explorer is seeking his objec
tive, dance music will be broad
cast. If and when he reaches 
the sixth chamber he will broad
cast by means of a microphone 
placed in his helmet. 

This part of the relay should 
be extremely thrilling, for the 
pumping of oxygen will have to 
be stopped in order that his 
words may be heard but the 
pumping n1ust be resu~ed with
in twentv seconds, or Mr. Bal
combe ,;_,ill be in danger of 
asphyxiation. 

Collecting the Money 

I HAVE received an interestuo_c', 
communication from the 

Pl'rforming Right Society. 
Last vear the Socidv exam

ined 4or .3 rs musical pro
grammes, many of which were 
broadcast by t.he B. B.C., ami 
from the Corporation alone was 
able to obtain £g6,ooo. This 
sum is divided among the various 
copyright owners. 

The Societv's income from 
broadcasting, "according to the 
annual report, continues to ex
pand with the increase in the 
number of receiving licences 
issued, but "the increase is not 
nearly sufficient to compensate 
for the disastrous effects which 
broadcasting has had on the 
musical profession generally." 
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EDITORIAL 
The Show 

Some General Observations 

N
O visitor to the Radio Show 

this year could fail to come 
away without being im
pressed with the progress 

which has been made in the design and 
manufacture of receivers for broadcast 
reception, and with the substantial and 
stable state at which the industry has 
arrived after a number of years of 
difficult growth. 

This is a year in which the industry 
can be congratulated on several counts. 
In a pre,~ions issue we have already 
drawn attention to the fact that the 
reckless reduction in prices resulted in 
not onlv the production of shoddy 
rece1ver~ but led to an inexcusable 
amount of trouble after purchase and 
the necessity for constant servicing. 
This year practically no reduction in 
prices has occurred and everywhere 
the impression obtained is that sets are 
better built and promise well as regards 
freedom from trouble. 

Quality of reproduction has received 
closer attention from designers. and 
variable selectivity, or at least the next 
best thing, variable tone control, have 
been introduced generally in place of the 
fixed compromise between selectivity 
and quality which has formerly set a 
limiting standard on the musical repro
duction of receivers. 

The design of the better-class re
ceivers has, in fact, reached a point 
where the close proximity of broad
casting channels under the present 
broadcasting system in Europe decides 
the upper-frequency range in repro
duction which is permissible. Really 
high quality is only obtainable from 
local stations or from transmitters 
which are sufficiently powerful to mask 
interference from adjacent stations. 
Unfortunately, not all the countries of 
Europe show an equal interest in 
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COMMENT 
endeavouring to give listeners really 
high quality from their transmitters, 
and they will probably he slow to 
participate in any international efforts 
to reduce the number of broadcasting 
stations and so enable the rest to 
occupy a wider frequency band. 

Another factor which in many dis
tricts sets a limit to uninterrupted 
reception with high quality is electrical 
interference, the remedies for which, 
although available, are being so slowly 
applied. However, the fact that so 
many of the better receivers have 
facilities for varying the frequency 
response enables high quality to be 
received by the listener wherever 
conditions permit, and as sources of 
interference are gradually eliminated 

-it v.:ill become possible to work these 
receivers to the best advantage on an 
increasing number of stations. 

A Noteworthy Innovation 
In a recent leader we deplored the 

slowness of any progress towards the 
elimination of electrical interference 
and particularly of any move to make 
illegal the production of unnecessary 
electrical disturbances. 

It is gratifying to find at Olympia 
evidence that efforts are being made 
to help in this matter. A special 
stand arranged by co-operation be
tween the Post Office, the B.B.C. and 
the Radio 1\Tanufacturer's Association 
is at the service of visitors and in
formation both verbal and in the form 
of a most interesting and instructive 
pamphlet is available to the public. 

This is the first time that a stand of 
this kind has been arranged ai the
Show although the Post Office alone 
has at previous Shows demonstrated 
various forms of interference and the 
cures. \Ve congratulate all those con
cerned in these present endeavours, 
but we look fonvard to an early move 
to introduce the necessary legislation. 
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Choosing a Set 

T HIS year the array of receivers 
offered us by manufacturers 
seems more bewildering than 
ever ; not that the choice between 

types is confusing, for there are really only 
three of these: the small straight-circuit 
receiver costing less than eight or nine 
pounds, the popular superhet costing from 
£9 to £18, and the luxury radiograms 
which may cost anything up to, say, 200 
guineas. Apart from the first question of 
mains supply, the decision as to which 
class of instrument one will buy is more a 
financial than a technical problem. 

The real difficulty in the choice of a set, 
if it is to be of the "popular" priced type, 
lies in the more or less uniform attributes 
these possess. 

There have been no revolutionary de
velopments since the last Exhibition, and 
for the first time manufacturers are faced 
with a '' show '' without any '' stunts '' to 
catch the public's fancy. Designers, 
having no real novelty on which to expend 
their enthusiasm, have concentrated •Jn 
reliability and improvements, and th~ 
technique of AVC, and have produced 
receivers which represent better value for 
the price than at ariy previous Exhibition. 
The important features seem to be relia
bility, consistency of performance, and 
quality of reproduction. 

It is unfortunate that, except for the 
last, the uninitiated buyer has no criterion 
by which he can judge; he has to depend 
on appearance and sales talk, and it is a 
notorious fact that the design of the cabi
net is the most important selling feature ~o 
the general public. To the experienced 
wireless listener, however, there are many 
points worthy of consideration in the 
choice of a set. 

The first is mains supply. Nearly 40 

per cent. of the models contemplated for 
this year are universal AC/DC sets and, 
as the design and standardisation of the 
13-volt valve has enabled their efficiency 
to be made equal to those with the special 
4-volt AC valves, there is no handicap 
against the DC mains user. Where there 

It is Not a Problem if 
You Stop at the Cabinet 

CHOOSING a set is a problem which increases 
in difficulty in proportion to the knowledge of 

the purchaser. It is simple to select a set by its 
cabinet, but in this article readers are reminded 

that there are other points which count. 

is no electric supply the choice, of course, 
is limited to battery sets. _ 

For those who can afford it there is no 
apparatus which can give greater pleasure 
than the luxury radiogram, ranging from 
6o guineas to 200 guineas. The choice in 
this case is merely a matter of the extent 
to which luxuriousness can be indulged. 
These receivers are all equipped with 
record-changing devices, the radio chassis 
are highly developed superhets, while the 
amplifiers are designed to give superlative 
quality both on radio and gramophone. 
Amongst them are several makes of indi
vidually designed receivers built with 
realism as the first consideration. The 
standard of excellence amongst them is 
limited only by the restrictions of our 
broadcasting systems. 

" The thoroughness of the workmanship 
can usually be judged by the exterior of the 
chassis.'' This drawing is of the chassis of 

one of the Murphy receivers_ 

The smaller brethren of these Goliaths 
of the radio world, the radiograms at 
between 20 and 30 guineas, are merely the 
gramophone models of the popular table 
types, with or without record chan!_.:ers. 

It is amongst the popular sets, which 
constitute nearly go per cent. of the pro
duction, that the greatest indecision must 
be felt. The differentiation between the 

numerous makes and models exists only in 
minor details. 

There is still a great and unhealthy 
divergence of opinion as to what consti
tutes pleasurable listening, and this is the 
first test that should be applied to a 
receiver. The exigencies caused by over
crowding of the ether limit the frequency 
response, but the various expedients lO 

which designers resort in attempting io 
counteract the deficiencies of the broad
casting systems can have very disastrous 
effects on the quality. Before buying a 
new set it is advisable to refrain from 
listening to the old one for a day or two, 
or, preferably, to listen to a good orchestra 
and to make a mental picture of the com
position of the instruments. Only by doing 
so can the mind be freed from prejudices 
which have beeu caused by resonances, 
lack of top-note response or of bass, or 
both. The only way to estimate the 
quality, or, if you prefer it, tone, of a set 
is to methodically listen to various types 
of broadcast transmission, and particularly 
to the human voice. On direct transmis
sions from the studio there should be no 
stridency of violin or piano, and no 
"boom" in the voice. In making these 
tests it must be borne in mind that any 
sign of overloading will immediately brin~~ 
out all the speaker and cabinet reson
ances_ If the set is to become a real friend 
it must be free from jarring notes and, 
contrary to accepted dogma, I believe 
that, although the human ear can become 
accustomed to omissions in the frequency 
scale, the longer one listens to a set with 
resonances, the worse the reproduction 
appears to become. 

Apart from a frequency range with 
amplitude distortion, there is also the 
question of response to transients. Re
sistance-capacity coupling and the use of 
high-slope pentodes enabling the output 
valve to be fed directly from a diode de
tector has improved the reproduction of 
transients to such an extent that, on an 
average set, drums, castanets, and even 
cymbals can be heard with something 
approaching recognisable realism. 

After the receiver has passed the 
"companionable quality " test the next 
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Choosing a Set-
feature to consider is ease of control. 
Practically all dials are now calibrated 
by giving the names of the stations, and 
if these are not as accurate as the super
het system allows, very great annoyance 
can be the lot of the unfortunate 
"foreign listener." To include the names 
of every station even a cheap superhet 
capable of receiving with a fairly good 
aerial would take more space than is 
allowed on the average dial, and it is 
necessary to check only the principal 
stations at both ends of the scale, Fecamp 
and Budapest, with, say, a careful exam
ination of the pointer at Rome and Stock
holm. These latter stations arc only 
9 kc / s apart, and any irregularity in the 
ganging will show up distinctly. 

When turning the tuning knob, par
ticular attention should be paid to the 
noise, or absence of it, between the 
stations. The surest test of the efficacy 
of an automatic volume control or noise
suppressor system is the practical manipu
lation of the tuning. Before forming any 
decided opinion, however, it is advisable 
to read the instructions carefully, as has so 
often been urged in The Wireless World. 
There may be a "noise-suppressor " 
switch at the back of the chassis, or some 
other means of controlling the minimum 
signal Yoltagc. If this be the case the 
control should be adjusted to the best 
compromise between noisiness and sensi
tivity. 

Importance ot A VC 

In nearly all this year's sets the A VC 
is brought into operation in such a way 
that the ear-rending hiss and splash of 
sidebands is almost entirely eliminated, 
but it is preferable to make ·a note of the 
effect of slight detuning. Where tuning 
indicators are used they give definite evi
dence of the correct tuning point on 
powerful stations, but with low-power 
stations, which produce voltages at the 
second detector on or below that of the 
delay bias, the indicators are inoperative, 
but as the maximum signal strength has 
to be used to obtain comfortable volume 
there is no need for electrical eyidence of 
the presence of station. It is well known 
that a third of the users of wireless sets 
operate their controls in a manner that 
'v\'ould send the designers into paroxysms 
of scientific rage, and on such listeners 

as these highly commendable refinements 
are wasted. The decision as to what is 
tolerable must rest with the listener. 

On cheaper models of ''straight '' sets 
there is, of course, the aggrieved question 
of selectivity, and again the user must 
be the judge; but one word of caution 
to the uninitiated should be given by the 
enlightened readers of The Wireless 
World- that where the price is not tht 
major consideration, unless the improvc_
ment in the quality given by the straight 

~-------- --------------------------- ---------: 
' ' I ' i Do not forget to see if the set of : 
: : 
: your choice has been reviewed in : 
I ' 
' I 

J The Wireless World. ! 
' I 
' I L ______ ----------------------------------------- -' 

set oYer the superhet is obvious, the 
choice should fall on the latter. 

The last point for careful consideration 
-one which should really come first-is 
reliability. In the past listeners have de
veloped prejudices either for or against 
particular makes of set, their opmions 
being governed by the number of service 

. sisits the set has required and the prompt-
ness and efficiency of the firm's engineers. 
Manufacturers are beginning to recognise 
that in the future goodwill will depend 
more on these attributes than on stunt 
selling, and in most of this year's models 
it is obvious that inge1wity and money 
ha vc been expended in making instru
nwnts more dependable and more easily 
serviced when they do require attention. 
1 he thoroughness of the workmanship 
can usually be judged by the exterior of 
the chassis. If this is compact and well 
finished it may be taken for granted that 
the standard of the workmanship inside 
is of the same order. 

The main causes of trouble in the past 
haYe been volume controls and wave 
change S\\·itches (apart from valves). As 
volume controls are now used on the LF 
sides of the sets in positions where only 
a negligible DC current is being dissi
pated, the dangers ot trouble from 
crackling are minimised, but the smooth
ness of the control should be tested. 

Very few switches are trouble-free 
from the corrosive effects of our atmo
sphere, and the principal safeguard must 
be against mechanical trouble with the 
contacts. \Vhen a receiver is switched to 

the medium waveband the majority of 
the contacts should be closed, and a gentle 
tap on the switch knob will reveal any 
defect. A sign of crackling before pur
chase is a definite warning of future 
worries. 

A solidly built set should not evince any 
disagreeable characteristics when the top 
or side of the cabinet is given a gentle 
blow ; but a set with slovenly made con
nections will expostulate with groan:o or 
machine-gun fire. 

Despite the obvious disadvantages .of 
the popular set regarding real quality 
reproduction, manufacturers have made 
some attempt to give well-balanced 
quality which appears crisp and un
forced. The finer points of the" super
het seem to have been appreciated and, 
combined with the reliability competition, 
sets this year show a decided improvement 
on those of tpe last two years. It was 
only three years ago we were paying from 
£rs to £zo for a straight three-valve set 
capable of bringing in six or seven 
stations. \Ve can now buy one which 
can, with greater comfort, guarantee us a 
log of from twenty-five to forty stations, 
at prices ranging upwards from £g . 
Except for the limitations of power out
put, there is little between the perform
ance that can be expected from a battery 
set and its mains counterpart. The only 
additional precaution the purchaser of a 
battery set has to take is to ascertain how 
long his HT battery is likely to last with 
reasonable use. As he is not likely to be 
convinced on this point until the battery 
has dropped below the minimum voltage 
required, possibly two or three months 
after purchase, he has to take the makers' 
bona-fides into account. Manufacturers 
are now more conscientious in their sales 
talk of current consumptions and battery 
capacities. 

In fact, except for the elementary pre
cautions outlined, some trust must be put 
in the manufacturer who makes the set 
and the dealer who sells it. The intimate 
weaknesses are not likely to become 
apparent until a later date, if, indeed, they 
ever reveal themselves. Whatever set 
you buy, there is always another which 
might have pleased you more in one or 
other respect, and the choice of a replace
ment-or additional set-is a matter of 
how much " value" is placed on the par
ticular feature. 

" Before buying a new set . . . listen to a good orchestra." 
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Resistance Coupled Push-Pull 

The new /Peder umt. alnngsid:! the Push-Pu!t 
Quality Amplifier. 

Amplification 
P USH - PULL amplification ts 

recognised as the best system for 
ultra-high quality apparatus, and 
resistance coupling is usually also 
considered desirable, but it is not 
always easy to obtain the phase reversal 
necessary for push-pull without using a 
transformer. In thz's artzcle a special 
phase-reversing feeder unit ts described 
which enables any resistance coupled 
push-pull amplifier to be operated 
from a conventional detector system 
without a transformer ; it is designed 
specially for the "Wireless World" 

Push-Pull Quality Amplifier. 

New Feeder Unit for the Push .. Pull Quality Amplifier 

T
HE WIRELESS WORLD Push
Pull Quality Amplifier has firmly 
established itself as ideal equip
ment for high-quality reproduc-

tion. The degree of perfection achieved 
is perhaps best realised when it is remem
bered that even now, some eighteen 
months after the original description in 
The lVireless World for May nth and 
18th, 1934, 1 its performance cannot be 
improved nor can the same performance 
be obtained in any better way. The am
plifier is, in fact, as up to date to-day as 
it was when first designed. 

Phase-Reversal 

For operation in most circuits the 
amplifier requires a feeder unit, and 
where it is intended for gramophone re
production only, the one originally de
scribed is still the most suitable. The 
same basic method of obtaining the phase 
reversal necessary for the amplifier is also 
applicable to radio reception in many 
cases, and several articles and receivers 
have appeared employing this system. 
The methods of feeding the amplifier 
hitherto published, however, fail or are 
inconvenient in cases where the tuned 
circuit which immediately precedes the 
detector must have one terminal earthed. 
This happens in many straight sets, and 
AVC or QA VC systems may render it 
desirable to have a point of fixed AC 
potential on the last valve even in super
heterodynes. 

1 These issues were long ago out of print and the 
construction of the amplifier was described again 
in The Wireles~ World for February 22nd, 1935. 

By W. T. COCKING 

A new ±ceder unit has been designed, 
therefore, which permits the amplifier 
readily to be connected to any equipment 
having one output terminal earthed. Un
like the original unit this new one is not 
an amplifier, so that for gramophone 
work it must normally be preceded by an 
LF stage which will usually be incor
porated in the receiYer. 

Referring to Fig. I, it will be seen that 

X X 

I 
RECEIVER
PLUG SOCKET 

10,0000 R4 

25,000 n R3 8 mfds 

the input lead from the rcceinr-plug 
socket is taken directly to one output 
terminal and also through C1 and RI to 
the grid of the valve, which is self-biased 

by the r,ooo ohms resistance R2 and 
shunted by a 50 flF. condenser C2. 
A conventional resistance coupling is used 
in the output and the second output 
terminal is fed from the valve anode. 
Now when a valve amplifier is used with 
resistance coupling, the output is 180 
degrees out of phase with the input. One 
output terminal is fed directly in the same 
phase as the valve, and the other from 

X 

X 

the output of the 
valve, so that the 
voltages at the two 
output terminals 
are in opposite 
phase. 

If the full input 
were applied to the 
valve, the output at 
one terminal would 
be about ten times 
as great as that at 
the other, for the 
valve gives a gain 
of about ten times. 

Fig. r.-The circuit 
diagram of the unit 
is shown here. Rr is 
a balancing potentia
meter which permits 
compensation f or 
any lack of matching 
of the push - p u 11 

valves. 

In order to obtain equal output, therefore, 
the input to the valve must be reduced to 
about one-tenth of its normal value, and 
this is done by means of the balancing 
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Resistance Coupled Push-Pull Amplification
resistance Rr. This resistance is not a 
volume control but a balancing resist
ance which is adjusted once and for all; 
it not only permits the outputs of the 
feeder unit to be equalised but compen
sates for variations in the gain of the two 
halves of the amplifier itself, and hence 
for mismatching of valves. 

The method of connection to the ampli
fier is simple, and the unit should be 
placed alongside the amplifier. The ter-

on mustc no silent point may be found 
but only a minimum. The input should 
be no greater than necessary, for if too 
large there· will be no silent pcint even 
on a single-frequency input, as amplifier 
overloading will introduce a second har
monic which will clearly be audible as 
a double-frequency note at the balance 
point. This, of course, is due to the fact 
that with the temporary output trans
former connections the amplifier no longer 
balances out second harmonics. 

The construction and wiring are clearly shown in these drawings. 

minals are then connected across and the 
plug on the unit inserted into the socket 
on the amplifier, the cable employed being 
as short as possible. Provided that the 
current rcq uirements of the tecei vcr are 
within the capabilities of the amplifier, 
it is only necessarv to insert the receiver
plug in- the sock~t on the unit, for the 
standard connections are adhered to. 

Balancing the Amplifier 

For adjusting the balancing resistance 
Rr the following procedure must be care
fully followed. Rotate Rr anti-clockwise 
as far as possible. Switch on and tunc in 
a signal. The amplifier may motor-boat 
gently, but ignore this. Having obtained 
a signaL switch off and disconnect tht 
anode lead of one PX4 output valve from 
the output transformer (this may be done 
at the transformer) and join it to the 
anode of the other PX4. The two wires 
which normally go to the two outer trans
former terminals should thus be joined to 
one and the same outer terminal only. 
Switch on, and when the valves have 
warmed up, slowly turn Rr clockwise 
until a silent point is found. The balance 
is best carried out on a pure note, such 
as the B.B.C. tuning signal, for if done 

\\'hen the balance point has been found, 
switch off and replace the output trans
former connections to normal, and the 
equipment is then ready for use. Full 
output is obtained when the feeder 
unit has an input of about 3·5 yoJts 
peak. 

The Quality Amplifier itself, uf course, 
needs a total input 
of some 7 volts 
peak, so that this 
feeder-unit does 
gin· an amplifica
tion of two times. 
This is not ampli
fication in the true 
sense of the word, 

The unit should be 
mounted at the side 
of the amplifier and 
the terminals 

connected across. 

howewr, for the output of the valve used 
is no greater than the input to the unit. 
What actually happens is that the input 
to the unit feeds one half of the amplifier 
directly, and this same input operates the 

phase-reversing valve which feeds the 
other half of the amplifier. A total in
put equal to the voltage needed to drive 
one side of the push-pull chain, or one
half of the total amplifier input, can thus 
provide the full voltage required. 

Conventional couplings to a receiver 
may be used, and the input can be derived 
directly from a diode or other detector. 
With the former, an LF stage will usually 
be interposed, for such a stage can readily 
be made to give the additional amplifica
tion needed for gramophone. The details 
naturally depend upon the particular re
ceiver employed, so that in a general 
article of this nature it is impossible to be 
precise. No difficulty should be met with, 
however, if it be remembered that the 
connections between this unit and the re
ceiver differ in no way from those which 
would be adopted if this unit were the 
input of a conventional amplifier. 

It should be mentioned that the 1936 
AC Monodial can be used with the Push
Pull Quality Amplifier with the aid of this 
unit, but that other modifications arc ad· 
visable. These modifications will be fully 
described in a forthcoming issue of The 
Wireless World, and those who wish to 
employ this receiver with the Push-Pull 
Quality Amplifier are advised to wait for 
the appearance of the article. 

LIST OF PARTS 
After the particular make of component used in the 

original model, suitable alternative products are given 
1.-n some instances. 
2 Valve holders, 5-.pin 

Clix Chassis Mounting Standard Type 
(Belling-Lt•f\ GoltmH·) 

1 Fixed condenser, 0.1 rnftl. tnhnlar. Cl 
Dubilier 4503 or T.C.C 250 

1 Fixed condenser, 50 mfd:-;., 12 vo1ts, clt·ctroi}'tic, 'c2 
Dubilier 3001 or T.C.C. "AT" 

1 Fixed condenser, 8 mflls., 46J volts peak, electrolytie. 
C3 Dubilier 0281 or T.C.C. 802 

1 Potentiometer, non-tapr-r, 0.1 mf:'gohm, Rt 
Reliance STW 

1 Resistance, 1.000 ohms, 1 watt. R2 Dubilier 
1 Resistance, 25,000 ohm~. 1 watt. R3 Dubilier 
1 Resistance, 10,000 ohms, 1 watt. R4 Dubilier 
(Amplion, Br.ne, Erie. Fenauti, Graham-f'ari.--h, Clalltit' 

Lson;, Polar-N.~.F., Watuwl) 
1 4-way connector Brycs 

2 Ebonite shrouded terminals Belling-Lee " B " 
1 4-way cable 12in., with twin 70 "3G leads and 5-piu 

pi ug Goltone 
(Rulgin) 

Small quantity of No. 16 tinned coppPr \vire, Ri~toftPx, 
Aluminium. ett'. 

Screws: 1 C.BA, ~in., ft 6BA, !in. 
1 Valve Marconi or Osram MHU 
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DANGEROUS CORNER 
PERHAPS a little exhausted, 

like a pedestrian who has 
traversed a Belisha crossing 
with only a few inches to spare, 
the B.B.C. has negotiated the 
dangerous '' off'' season and 
is now clinging to that substan
tial beacon nicknamed the 
''Proms.'' 

A "Prom" in time saves 
nine; in other words, the Out
put Department can rely upon 
Sir Henry Wood and the Or
chestra to provide a goodly 
percentage of each evening's 
entertainment. 

THE SECOND WEEK 
VERY good entertainment 

they provide, too. Monday 
next, the opening night of the 
second week of the Proms., 
concerts will, as usual, be de
voted mainly to Wagner and 
will include the " Lohengrin " 
Prelude and the famous March 
from "Tannhauser." A 
Mozart-Haydn programme will 
be given on August zoth, and 
a Brahms concert on the fol
lowing evening. 

Schubert's Unfinished Sym
phony will be heard in the 
mixed programme on August 
zznd, which also includes 
Arnold Bax's Symphonic 
Variations for pianoforte and 
orchestra, with Harriet Cohen 
as soloist. Beethoven night on 
Friday will include the First 
and Seventh Symphonies. 
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Listeners' Guide for 
Outstanding Broadcasts at Home and Abroad 

RADIOL YMPIA ON THE ETHER. Echoes 
of the Radio Show are reverberating around 
the country in the broadcasts from the 
B.B.C. Theat~ adjoining the Main Hall. 
" Saturday Night at Olympia "will be broad
cast to-morrow (National, 8), and another 
relay will be given on Monday (National, 8). 
The Radiolympia Girls, seen below, are 
appearing at all the shows. Jenny Howard 
(inset) is heard with Percy King in a song 

Saturday is a "popular" 
night with such fa\"ourites as 
Wagner's "Flying Dutch
man " overture, Brahms' 
Variations on a Theme of 
Haydn, and the Flower Song 
from '' Carmen.'' 

" IN THE SHADOW ": B.B.C. 
WARNING 

Two ships lying parallel to 
each other in a naval harbour 
do not ordinarily suggest 
material for drama, but when 

ITALIAN OPERA 
FROM VICHY. The 
world-famous Casino, 
from which a series of 
Italian operas is being 
broadcast throughout 
the month by the 
majority of French 
stations. An Italian 
Festival Concert, con
ducted by Emily 
Cooper, will be relayed 
from the Casino by 
Radio-Paris at 8.45 
p.m. on Monday next. 

and dance act. 

their respective countril's are 
on the point of declaring war 
on each other we have all the 
ingredients for excitement. 
This situation \vill be portrayed 
in "In the Shadow," a radio 
drama written by a naval 
officer, Horton Giddy, to be 
revi\"ed on August 21st 
(National, g) and August zznd 
(Regional, 9· Is). As can be 
imagined, each watches the 
other like a bird watching a 
stoat. The author experienced 

this tense atmosphere in a cer
tain harbour a few days before 
the declaration of war betwcrn 
England and Germany, and 
the details in the radio play 
are meticulously accurate. 

The B.B.C. warns listeners 
that, on the occasion of a pre
vious broadcast, some people 
found '' In the Shadow '' 
rather too gripping. Peter 
Cresswell is the producer. 

SALZBURG FESTIVAL 

PROBABLY the most note
worthy of all the relays from 
the Salzburg FestiYal ·will be 
that of Mozart's "I! Sera
glio," Acts I and II, on Wed
nesday next, August 21st 
(National). The Vienna Phil
harmonic Orchestra will be 
conducted by Bruno Waiter, 
and the singers will include 
Lotte Schone, Margherita Per
ras, and Alfred l\Iuzzaelli. 

On the previous evening 
Raclio-Paris and other French 
stations will be relaying a 
Mozart Symphony concert from 
the Residenz, Salzburg, at 
g. IO, the conductor being Ber
nard W eingartner. 

TOURING ITALY 

THE Italian station:- are 
broadcasting regular trawl 
talks calculated to encourage 
touring in Italy. At 7-40 011 

Tuesday next, a talk in En~
lish on "The Highways of 
Italy" will be relayed by 
Milan, Rome and Turin. 
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the Week 
r---------------------------------: 
I HIGHLIGIITS OF THE WEEK ! 
I ' 
] FRIDAY, ACGUST loth. l 
I Nat., 8, "Plea3ant Portion "-radio \ 
i drama by Barbara Coupcr 9, : 
l B.B.C. Milit3ry Banrl l 
\ Reg., 8, Beethoven Promenade C.on : 
1. cert. 9.35, The Vario Trio. l 
I Abroad. \ 
I Berlin (Funkstunde), 8.lQ-12, Gala I 
! Concert for opcnin!! oi Radio i 
I Exhibition. j 
\ SATURDAY, AUGUST 17th. \ 
: Nat., Throughout day : Commen- : 
i taries by Capt. Wakelam on : 
l England v. South Africa Test i 
i Match at the Oval. 8, Saturday l 
: Night at Radiolympia. ~B.B.C. \ 
l Orchestra (C). i 
l Reg., Promenade Concert. '!lA l 
i Diver explores the Wookey Hole, j 
l Wells, Somerset. l 
l Abroad. I 
l Brussels L 8, Festival Concert cele- i 
! brating )ubi lee of Bel pian Labour \ 
l Party. : 
l SCNDAY, AUGUST 18th. j 
l Nat ., Reginc.!d King and his Orches · i 
l tra. "IJLeslie Jefhies and the l 
\ Grand Hotel, Eastbourne, Orches- \ 
l trn. : 
i Re;:., B,nd ot H.M. Coldstre.,m : 
\ Ghuards. ~LSohndon5Zigeun~~ T0

1
r- i 

; c estra. 11 ort tory : 1e : 

i Ass Who Dreamt," by John : 
i Pudney ~Gershom Parkington l 
l Trio. l 
l Abroad. l 
~ Vienna, 8.40, Concert from Salzburg ! 
i Cathedral. l 
! MONDAY. AUC.UST 19th. : 
\ Nat., Commentaries on England v. l 
l South Afrira Test Match. 8, l 
1 Variety from Radiolympia. ,-;Ger~ : 
l shorn Parkington Quintet. l 
l Reg., Wagner Promenade Concert, I 
l Violin Recital by Szigeti. l 
\ Abroad. \ 
l Brussels 11, 9, Symphony Concert : 
l from International Exhibition. l 
I I 

: TUESDAY. AUGUST 20th. : 
i Nat., Test !Vfatch Commentaries. 1 

l ~Mountain Ballads ~nd Cowboy 
l Songs by Phy!lis Scott (soprano) 
l and John Rorke (baritone). 
: 'I!Mozart-Haydn Promenade Con-
: cert. ~" In the Shadow of the 
l Taj." ! Reg., 8, " Mystery ol the Seven 
: Cafes." ~B.B.C. Orchestra (C). 
: Abroad. 
l Sottens, 8.40, Hungauan and Cigany 
l Music. 
j WEDNESDAY, AUGUST 21st. 
: Nat., 7.15," 11 Seraglio," Acts I and 
: 11, relayed from Salzbur~. , .. In 
: the Shadow." 
/ Rcg.," FromOneBandtoAnother." 
• 'I]Brahms Promenade Concert. 
: Abroad. 

Deutschlandsender, 8.45, Humorous 
Musical Play: "The Wolf Or
chestra Howls." 

THURSDAY. AUGUST 22nd. 
Nat., B.B.C. Dance Orchestra. 

"~!Promenade Concert. 
Reg., 8.15, Bands of H.M. Cold

stream, Scots and Welsh Guards 
at Shrewsbury Musical Fete. 
'I]" In the Shadow." 

Abroad. 
Leipzig, 8.30, Grand Vanety Con-

cert from Berlin Radio Show. , 

-----------------------------------1 

CONTRASTING STYLES 
A FURTHER '' One Band to 

Another '' broadcast will be 
given in the Regional pro
gramme on Wednesday next, 
August zrst. As usual, the 
bands chosen offer a striking 
contrast in style and tech
nique. They are Harry Leader 
and his Band, who have pre
viously been heard at the 
microphone on several occa
;;ions,and Younkman's Czardas 
Band, a gypsy orchestra well 
known to London and provin
cial cinema audiences. 

FROM THE BERLIN RADIO 
SHOW 
ON Sunday next a special 

broadcast at 8 p.m. from the 
Berlin Radio Exhibition will 
be relayed by most of the 
German stations. An oppor
tunity is to be given to persons 
from all over the country to 
perform before the micro
phone. They arc required to 
pass a preliminary test and 
must be able to prove their 
Aryan descent. 

Further exhibition broad
casts will be on Monday via 
Frankfurt (8.ro); Tuesday, 
Stuttgart (8.ro); Thursday, all 
stations (8.30). 

A SWEDISH CROONER 
SWEDEN's " Bing Crosby " 

broadcasts from Kalundborg 
at 8 on Monday. He is M. 
Sven-Olof Sandberg, the coun
try's leading crooner, and he 
will give a programme of 
modern rhythm songs accom
panied at the pianoforte hy 
l\Ime. Sandberg. 

LITTLE-KNOWN OPERAS 
THOSE who want something 

new and untried in operas 
should tune in "The Miracle," 
by Laccetti, which is being 
broadcast from Rome to
morrow evening at 8.40. 
Another relatively little-known 
opera, which figures in the 
Radio-Paris programme to
morrow night, is Saint-Saens' 
"Phryne," first produced in 
r8g3. dealing with the life of 
the celebrated courtesan of 
ancient Athens. 

Another opera worth tun
ing in for five minutes-and 
listeners may linger longer 
when they hear it-is '' Hans 
Heiling," written by Marsch-

t 
.. ""' 

TOMB OF A BRIDE. The Taj Mahal, Agra, which will be the 
subject of a radio travelogue, " In the Shadow of the Taj," to be 
broadcast by the B.B.C. on Tuesday next (National, 10). Dewan 
Sharar, the author, will act as guide, and the tragic story of the build
ing of the Tai will be unfolded by Sourya Sena, the well-known 

Sinhalese singer. 

ner, a youthful friend of Beet
hoven. This is a perennial 
favourite in Germany, and will 
be broadcast from Hamburg 
at 8. ro to-morrow evening. 

<2> <!- <!:.,. 

'LOHENGRIN" FROM 
MUNICH 
THE Salzburg Festival tends 

to overshadow all other musi
cal events on the Continent. 
Wagner lovers, however, will 
tune in a '' Lohengrin '' relay 
by Munich from the Wagner 
Festival in that city on Tues
day, August zoth. The relay 
will be given at intervals from 
5 toro p.m. 

OPERETTAS 
LovERS of lighter musical 

fare are not so lucky this week. 
There is, however, Oscar 
Strauss' sparkling operetta, 
"La Teresina," thoroughly at 
home in the French language 
and with a French cast, which 
Sottens is giving us at 8.15 on 
Saturday. On Thursday, the 
zznd, Brussels No. r broad
casts Lehar's ever- popular 
"Count of Luxembourg." 
which also happens to slip into 
more or less native surround
ings in Brussels, and is much 
in request on the Belgian 
stations. The young Czech 
composer, Jaromir Wein
berger, who has already some 
seven or eight operettas to his 
name, is represented by a 
somewhat unfamiliar one, 
" Der Frechling " (The Cheeky 
Fellow), which Vienna is 
broadcasting at 7.15 on Satur
day. 

A VISIT TO INDIA 
A NEW form of entertain

ment-a radio travelogue
will be given in the National 
programme on Tuesday next, 
August zoth. It will be built 
around one of the most charm
ing and pathetic love stories 
of all time, that of Shah 
Jehan, who, when his wife, 
lVIumtaz Mahal-the " Glorv 
of the Palace "-died, built 
for her that world-famous 
mausoleum, the Taj Mahal. 

The travelogue, " In the 
Shadow of the Taj," is by an 
Indian author, Dewan Sharar. 
Listeners will be able to join 
in fancy a party of tourists 
who are shown over the Taj 
by an Indian guide, who will 
describe its architectural 
glories ; a Khardim will re
late the story of Shah Jehan 
and his tragic bride. 

THE AUDITOR. 
1---------- .. -----------------------, 
I I 

\ 30-UNE TELEVISION \ 
\ Baird Process T rammissions. \ 
: Vision, 261.1 rn.; Sound, 296.6 m. : 
I ' 
l MONDAY, AUGUST 19th. : 
: 11.1S-12.0p.m. i 
l Vera La\'tova (Dances) ; Marie l 
l Dayne (the comedienne with an \ 
: entirely different style); Ronald l 
l Chuter and T ommy Hayes l 
l (dancers in hot rhythm) ; George l 
! Buck (comedian); S y d n e y ! 
: J crome at the piano l 

i WEDNESDAY, ACCUST 21st. ! 
: 11.0-11.45 p.m. : 

! Guelda Wailer and Vera Maconochie \ 
I (animal nursery rhymes); Morgan : 
I Davies (songs) ; Doris Sonne 1 
l (dances) ; T ravis Kemp (dances); : 
! Sarah Allgood (Irish mono- I 
l logues). : 
L .................................. J 
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Your Guide 
to 

Olympia 
WEDNESDAY, AUG. 14th, TO 

SATURDAY, AUG. 24th, 
11 A.M. TO 10 P.M. 

ACE RADIO (97) 
This stand is occupied by receivers of 

various types, including a five-valve super
heterodyne which is fitted with AVC, inter
station noise suppression, and a shadow
tuning indicator. It is listed at 10 guineas 
in both AC and AC I DC models and is also 
available as a radio-gramophone, for AC 
only, at IS guineas. An all-wave AC I DC 
superheterodyne covering the band of 15{ 
2,ooo metres is also shown at 12 guineas. 
Straight sets are represented by three 
mode:s, one battery, one AC, and one AC / 
DC. These receivers are ''ssentially alike 
and differ only in those matters dictated by 
the-different supply systems. 

Ace Radio, 2-5, Dingley Place, City Road, 
London, E.C.r. 

ADEY (I) 
An all-wave receiver of the portable type, 

designed for Empire use, is a feature of the 
show on this stand. It is battery-operated 
and priced at 12 guineas. A portable four
valve receiver of unusually small dimen
sions and weighing Only I z!Jb. is another 
exhibit, and the Standard l\lodcl is listed 
at £7 ros. Small headphone portables are 
shown, and there is in addition a short
wave converter. 

Adey Portable Radio. 99, Mortimcr 
Street, London, W.r. 

J 
An Adey portable receiver. 

AERIALITE (8) 
Aerial equipment generally, including 

ready-made aerials both of the outdoor and 
indoor varieties, comprise the principal ex
hibits of this firm. Aerial wire and support
ing brackets of various kinds are shown, to
gether with earth tubes and earthing con
nectors. There is also a series of high
tension dry batteries in which a new method 
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of inter-cell insulation, designed to reduce 
noises, is empoyed. 

Aerialzte, Ltd., Junction Mills, Whitting
ton Street, Ashton-under-Lyne. 

AERODYNE (72) 
The Aerodyne range of new season's re

ceivers includes six models, three being for 
battery operation and the remainder mains
driven. The majority are fitted with 
large-diameter rSo-degree full-vision scales 
with station names engraved thereon, while 
the receiver ch.<ssis and loud speat{er a(C 
mounted side by side, with all the controls 
neatly grouped 011 the right-hand side im
mediately below the scale window. 

The cheapest battery model is the 
"Snipe," which costs £5 I]S. 6d., and em-

Aerodyne "Silver Wing " superheterodyne. 

bodies a three-valve circuit having an HF 
stage. Oi the mains models, one, the 
" Silver Wing," is a six-stage superhctero· 
dyne, embodying an Octode frequency 
changcr, iron-cored coils, one IF amplilir>r. 
diode detector and delayed A VC. It is fitted 
with an inter-station noise suppressor and the 
price of the AC model is £r I r IS. There is a 
Universal mains model priced at £Iz rs. 6d. 

All the Aerodyne models are housed in 
very attractive and· well-finished table 
cabinets o£ modern design. 

Aerodyne Radio, Ltd., Aerodyne Works, 
Tottenham, London, N.IJ. 

ALBA (65) 
The chief exhibit on this stand is a 

new all-wave receiver, which is avail
able in several different styles of cabi
net work and in both AC and AC 1 DC 
models. The tuning ranges are 19/52 

Alba Model 990 all-wave radio-gramophone. 

metres, 200 I 550 metres, and i:\oo (2,000 
metres. The set is claimed to be highly 
sensitive and to include .an efficient A VC 
system. A l1Qise-suppression switch is 
fitted and the tuning control is of the dual
ratio type with an "airplane" dial. As a 
table model the set is listed at r6 guineas 
and at 26 guineas as a radio-gramophone. 

The normal broadcast band sets are fitter! 
with searchlight tuning-a system in which 
the conventional pointer is replaced by a 
beam of light. AVC is. of cour~e. fitted, 
and an efficient pre-selector; the output 
is 3-4 watts. The Model 550 is listed at 
wk guineas. Three-valve straight sets 3re 
shown in both battery and mains types, the 
valves being arranged as HF stage, detec
tor, and pentode output. 

A. ]. Balcombe, Ltd., 52, Tabernacle 
Street, London, E.C.2. 

ALL POWER TRANSFORMERS (211) 
Mains transformers and LF chokes con

stitute the principal interest of this exhibit. 
There are models for every wireless pur-
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pose ; they range in sizes from small trans
formers for simple mains sets to those 
capable of operating large public address 
apparatus. The majority of the standard 
types arc; completely shielded. 

All Power Tmnsformers, Ltd., Sa, Glad
stone Road, Wimbledon, London, 5. W. 19. 

" All Power '' shrouded mains transformer. 

ARDENTE ( 46) 
The activities of this firm are devot.ed 

mainly to the production of amplifiers for 
public address work, deaf-aid equipment 
and associated apparatus. This year they 
are showing a series of radio-gramophones 
fitted with large power LF amplifiers 
ranging from ro to 20 watts output. The 
radio receiver is a five-valve superhetero
dyne and the gramophone equipment in
cludes an automatic record-changer; also 
there is provision for operating two 
microphones. 

A mobile amplifier easily and quickly in
stalled in a motor car is a new development ; 
this is for operation from the car starter 
battery. 

A moving coil public address microphone 
is shown mounted in stands of various 
styles, costing from ro to 12 guineas com
plete. 

R. H. Dent, 309, Oxford Street, London, 
W.I. 

ALLWAVE (109) 
Pride o[ place on this stand must un

doubtedly be given to the All wave "Com
mandPr '' receiver. This set is designed for 
all-wa vc operation and covers 12-2 ,ooo 
metres in five ranges with only one gap be
tween 560 metres and Soo metres. A signal
frequency stage is included and functions on 
all wan·hands, and the IF amplifier is fitted 

REPORT 
£ ACH year " The Wireless World" compiles a full 1·eport of 

the Radio Show dealing with the exhibits on each stand 
individually and endeavouring to give readers a comprehensive 

re-view which will be of value not only as a guide 
when visiting Olympia but also as a permanent 
record through the season of the new products 

which the Show has revealed. 

with variable selectivity. A special type of 
"folded chassis" has been adopted, which 
is claimed to eliminate long leads and 
make individual screening of the coils 
unnecessary while rendering the com
ponents and wiring unusually accessible. 
The receiver is designed for AC operation 
and priced at £3o. 

In addition to this set, a midget portable 
of the two-valve super-regenerative type !s 
shown. This has three wavebands-short 
wan', trawler, and medium wave. It is 
battery-operated and costs 6 guineas. 

Allwave International Radio and TPle
vision, Ltd., 242, High Street, Bromley, 
Kent. 

AUTOTROPE (87) 
The basis of all the instruments shown 

on this stand is the ingenious record
changcr designed to handle from one to 
thirty mixed records of either 10- or rz-inch 
diameter. It plays both sides of each record 
in sequence or one side only as desired am! 
is entire! y automatic in operation. 

Ardente mobile amplifier equipment. 

The Model 1 Series A radio-gramophone 
incorporates a twelve-valve superheterodyne 
receiver with dual matched speakers and a 
paraphase resistance-coupled amplifier with 
an output rated at 12 watts. This instru
ment is built to special order ancl is avail
able in a number of alternative cabinets at 
prices ranging from 138 to r6o guineas. 

A smaller edition of the Series A models 
incorporating the same record-changer but 
with a simpler radio receiver specification 
and an output of 6 watts from the push
pull amplifier, is shown and is priced at 
88 guineas. 

For those interested only in the local 
programmes a dual station radio-gramophone 
is also available at 65 guineas. No tuning 
is necPssary and there is a three-way switch 

Autotrope M<Jde' ·I Series A radio-gramophone 

marked " National," " Hcgional," and 
"Gramophone." The power output is 
5 watts. 

There is also a special automatic gramo
phone built into a walnut cabinet in which 
the operation of the recorcl-changcr can be 
viewed through a glass panel. The exhibit 
is completed by a number of rPcord-filing 
cabinets of various capacities and types. 

Anson and Hopzvood, Ltd., II, Berileley 
Square, London, lV.1. 

AVO (103) 
In addition to the well-known range of 

Avometers, the Automatic Coil Winder Co. 

Avo signal 
generator. 
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is showing an augmented series of service 
test apparatus. The new Signal Generator 
is designed for laboratory and test-room use. 
Separate valves are employl:d for the HF 
oscillator and for the modulator, the latter 
being controlled by a switch which allows 
for external modulation if required. 

Iron-cored coils are used in the HF oscil
lator, which also includes waveband switch
ing giving four ranges, IO to 25 me Is, 5 to 
12.5 mcls, 500 to 1,8oo kcjs, and 100 to 
300 kc Is ; thus all broadcast, including the 
short and IF, wavebands an· covered. The 
instrument is entirely self-contained, is 
battery operated, and costs £r5 15s. 

There is a portable A vo Oscillator of the 
service man's type, covering medium, long 
and IF ranges. It giv~s a modulated or a 
non-modulated HF output as required, 
and the price is £5 ros. 

Automatic Coil Winder and Electrical 
Equipment Co., Ltd., TVinder House, 
Douglas Street, Londou, S.TV.1. 

B.T.S. (14) 
Components for the short and ultra-short 

wavebands occupy a prominent place on this 
stand, and they include valveholders with 
Megacite _insulation, and fixed air-dielec-

B. T.S. Air-dielectric Condenser. 

tric condensers in capacities up to 0.0002 
mfd. A short-wave variable condenser with 
thick silver-plated vanPs is shown, and 
there are ultra-short \vave coils wound with 
heavy-gauge silver-plated wire. Air-dielec
tric trimming condensc·rs and IF trans
formers for operation at I z me/ s are also 
available. 

In addition to such short-wave gear, a 
wide variety of components for ordinary 
purposes is on view, incluuing transformers, 
chokes, condensers, plugs, jacks, and re
sistancPs. 

British Television SupjJ!ics, Lid., Bush 
House, Aldwych, Loudou, W.C.2. 

The Beethoven AC 77 Superheterodyne. 

WfiiP®ll®~~ 
W®wllcQl 

BEETHOVEN (60) 
The Model 77 receiver on this stand is a 

superheterodyne of the four-valve type. An 
octode frequency-changer is used with one 
IF stage, a duo-diode for detection and 
A VC purposes, and a pentode output valve 
dt>livering 3-4 watts to the energised mov
ing-coil speaker. Special image suppression 
circuits are included and an "airplane" 
type tuning dial is fitted. The set is for 
AC operation and costs nt guineas. A 
similar receiver arranged as a radio-gramo
phone, model 717, but provided with an 
extra LF stage, is listed at 22 guineas. 

The AC78 receiver is of the transportable 
type. It is designed for AC operation and 
includes built-in frame aerials. Three 
valves are used and arranged as an HF 
stag<e, followed by a detector transformer 
coupled to an output pentode. The price 
is ro guineas. Battery receivers also figure 
in this exhibit and both portable and trans
portable types. A single HF stage is used 
and two LF stages. 

Beethoven Radio, Ltd., Chase Road, 
North Acton, London, N. W.w. 

BELLING-LEE (91) 
The activities of this firm are largely con

centrated on the manufacture of devices for 
the suppression of electrical interference, 
both for connection to offending appliances 
and for use at the listener's end. 

Apparatus in the latter category will 
naturally be of the greater interest to the 
average reader, from whose point of view 
the most useful devices are probably con
denser filters, generally used for connection 
to the mains input to the building. For this 
purpose two types are available-the plain 
bakelite-cased filter, which has been on the 
market f o r some 
time, and a newer 
pattern, known as 
t h e L i n e S u p
pressor, which i s 
designed for easy 
fitting in such a 
way that the con
necting leads are of 
the extreme short
ness that is so 
desirable. S t i 11 
another filter, this 
time of the choke
condenser type, is 
designed for connec
tion to the power 
point supplying the 
S'.'t. 
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in common with the Model "Sixty
Six " shown last year. The open-type f1eld 
magnet gives a high flux density (of the 
order of II ,ooo lines under optimum con
ditions), and with the sensitivity thus pro-

Magnavox (Benjamin) Model "Thirty Three " 
loud speaker. 

vided the normal input required is only 
2 watts, though the movement is d<>signl'd 
to carry 7 watts. The universal tapped out
put transformer is fitted at the side of the 
field magnet, and a hum-bucking coil is 
connected in series with the rs-ohm spr·t·cb 
coil. Field resistances of 1,250 or 2,500 ohms 
are available, and the price is £3 15s. An 
AC kit of parts for energising the fteld from 
AC mains can be obtained for lz. 

The Model "Sixty-Six " is'" continued 

Chokes of various 
inductance values and 

Group of Belling-Lee interference-suppressing devices. 

current ratings for curing the more stubborn 
cases are also produced, while for use as a 
supplement to, or instead of, filters, in cer
tain circumstances, tlrere is the " Rejecto
~tat " screened lead-in system. All Belling
L<:t' apparatus conforms to the B.S.T. speci
fication, and is designed in accordance with 
Post Office recomnwndations. 

A variety of the well-known Bdling-Lee 
radio connectors-terminals, plugs, sockPts, 
etc.--arc shown, together with several new 
components for ul ti:a -short·wave work. 

Relling aud Lee, Ltd., Cambrid~;e ,1rtcriul 
Road, Eufield, Middlesex. 

BENJAMIN (42) 

Probably the most interesting exhibit on 
this stand is the newly introduced Magna
vox l\lodel " Thirty-Three." Technically, 
this loud speaker has many points 

practically unchanged, and it is interesting 
to note that a special moclel with a fidel 
resistance of 1,250 ohms is now includccl 
for use in conjunction with certain 
·· Wireless World" receivers and arnplifit·rs. 
The DC model costs £5 r7s. 6d., and the 
AC model with amplifying equipment incor
porated in the base, £7 r;s. 6cl. 

The exhibit is completed by a range of 
Benjamin components which include 
" Transfceda " intervalve coupling, vah·e
holders, switches, and Class " B " trans
formers. 

Bcnjamin Electric, Ltd., Bvautwood 
lVorks, Tariff Road, London, N.1-

BLUE SPOT (28) 
Three new receivers constitute the main 

part of this firm's exhibit. The :tliodcl AC5 
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at I 2 guineas is a table model superhetero
dvne with AVC and positive image suppn·s
sion. The pentode output valve has an out
put of 2.(, watts. The chassis is also avail
able in a radio-gramophone cabinet of orig
inal design in which the turntable is acces
siblv situated in a recess below the receiver 
and- abo,·e the loud speaker. The price of 
this model is 2 I guineas. 

The AC /DC 4 is a universal mains set 
with a "straight " circuit employing pen
tode valves throughout. It is designed to 
be completely shock-proof, and a mains 
filter circuit is included to suppress inter
ference. The price is 9 guineas. 

British Blue Spot Model ACsG radio-gramophone. 

Lastly, there is the Battery Ill at 
(6 I 7s. 6d., including batteries, which also 
has a straight circuit. A special battery 
economy arrangement associated with the 
pentode output valve gives an acoustic out
put of I watt from the nickel-aluminium 
magnet spPaker for an avt:>rage HT con
sumption of 7 mA. 

British Blue Spot Co., Ltd., Sterling 
Estate, Dagenham, Essex. 

BRITISH N.S.F. (48) 

Polar-N.S.F. components available to the 
home constructor are shown ·m this stand. 
No modifications have been deemed neces
sary so far, as the designs adequ<Jtely nwd 

Pola:·-N.S.F. volume control with switch. 

all present-day requirements. The range 
iJ.Jcludes high-voltage dry electrolytic con-

densers, tuhular papn dielectric type for 
350 volts DC working, one-watt fixed re
sistors and grid leaks, also a st'ri<·s of 
carbon-type volume controls from _),ooo 
ohms to one megohm in value. 

British N.S.F. Co., Ltd., Waddou Fac
tory Estate, Croydo11, Surrey. 

BRITISH PERMEL ENAMELLED 
WIRE (50) 

Enamelled coppPr wires manufactured by 
the Pc•rmel process are shown on this stand. 
It is claimed that this coating is virtually 
free from small pin-holes, and a special 
demonstration machine is in constant opera
tion which gives a very convincin;; proof 
of its insulation. 

British Permel Enamelled Wire, Ltd., 
Cl!arlton, London, S.E.J. 

BROWN RADIO (210) 
The most intf'resting of the latest addi

tions to the Brown range of test apparatus 
is a standard signal generator for AC mains 
operation. This gives an HF output which 
can be modulated bv the internal apparatus 
or used with an external modulator as re
quired. A c!ynatron HF oscillator is 
employed. High-grade components are used 
throughout, and every care is taken to en
sure that the test set shall provide the high 
standard of reliability and accuracy required 
for laboratory investigation of the pnform
ance of wireless receivers. 

It covers a range of 200 to 3,ooo metreo, 
and consists of HF oscillator, modulator, 
amplifier, modulation nwter and power 
pack. Each of the units is sPparately 
screened, and the price complete is i7o. 

•till!~ 
-~.,.,.-,. ;;-.~w._-, .... 

•• .~.v 

AC mains Signal Generator made by Brown Radio.' 

This firm is showing, also, a variety of 
smaller and also portable modulated oscil
lators, output meters, valve-voltmeters, LF 
oscillators, and a series of power amplifiers. 

Wm. F. Browu Radio Co., Ossillo Works, 
High Street. Brierley Hill, Staffs. 

BROWNING (228) 

This firm is showing a range of battery 
and mains-operated sets, all of which em
body straight circuits. The fom-valve 
mains model for AC operation costs £8 Ss. ; 
its circuit includes one HF stage preceded 
by a band-pass filter, and it embodies an 
energised moving-coil loud speaker. The 
Universal model costs gs. 6d. extra. There 
is a self-contained transportable three-valve 
sl't with frame aerial costing £4 ros 

Drowuiug Wtreless Manufactmers, 18. 
Shellf'rove Road, London, N.16. 
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BULGIN ( 117) 
So nunwrous and varied an· the· com

ponents on this stand that singling out a few 
for mention here is an exceedingly difficult 
matter, for all hold sufficient interest to 
warrant a detaikd description. 

Bulgin variable selectivity 450 kc s IF transformer 

The visitor should not fail to examine th'-' 
very extensive range of short- and ultr;•
short wave components, among which will 
be found a rs me js IF coil unit for ultra
short wave superheterodynes, for it is stated 
to have a frequency coverage of over a megd
cycle. It costs _)S. gel. There are S\V coils 
of everv concei\·able kind, valve holders on 
Frcque;1tite, special chokes, and the like. 

Two 450 kc j s IF transformers arc shown, 
ont- being a variable selectivity type, the 
other being fitted with fixed coils giving ~l 
Io kc / s band width. The former costs 
gs. Gd. and the latter Ss. 

Switches have always been a speciality (){ 
this firm, and many new models are now 
available. One of the most intere,ting is 
a four-pole ftve-way wave-change switch for 
use in all-wave sets. 

An all-wave coil assembly is another new 
product; it covers a wave-range ot 15 to 
2,ooo metres in four bands, and coil assem
blies are available for aerial and oscillator 
circuits. The cc.ih are fully scrc('ned but 

Compact four-range coil unit ; a Bulgin product. 

wave-change switcllef' are omitted, it being 
recommended that the new 5-way switch be 
employeci. The price ol a complete set is 
I 7s. 6d. 

There is an extensive range of screened 
skeletonised coils, LF and HF chokes, some 
of the latter being designed especially for 
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ultra-short wave use, and almost every con
ceivable type of resistance used in present
day sets. 

Among the Bulgin test apparatus is :m 
AC /DC watt-meter for measuring the power 
taken by mains receiv~rs and radio-gramo
phones; its price is but 15s. 

This must sureiy be one of the most com
prehensive displays of components in the 
exhibition. 

A. F. Bulgin & Co., Ltd., Abbey Road, 
Barking, Essex. 

BURGOYNE (2) 
Moderately priced sets, including port

ables, battery models and both universal 
and AC mains sets, comprise the Burgoyne 
exhibit. The latest introduction is the 
Dragon AC Superhet with three receiving 
valves; the IF 01.mplifier operates at 473 
kcjs, and variable tone control is provided. 

An unconventional AC radio-gramophone, 
in the form of a compact table model em
bodying an HF-det.-LF circuit, costs only 
rr guineas-surely approaching the low 
record for this class of instrument. 

Universal sets with a straight HF-det.-LF 
circuit cost 7 guineas, or, with a " Droit-

Burgoyne table-model radio-gramophone. 

wich Filter," for use in the Midlands, 
ros. 6d. extra. The cheapest mains set is 
the universal Moth at (, guinf'as. 

Burgoyue Wireless (I<J3o), Lid., Great 
West Road, Brentford, Muidlesex. 

BURNDEPT (61) 
Three wave-ranges, including short waYes· 

between 17.5 and 51.5 mctrf's, arc offered 
at the low price of £,8 Ss. m the new 
Burndept" all-wave" battery model, which 
employs an HF-det.-LF circuit. A universal 
AC-DC set with basically the same circuit 
costs IO guineas. 

Independent of an aerial and adaptable 
as to its supply current, the Universal super
het portable is a distinctly versatile set, 
fitted with a removable carrying handle. 
Both this receiver and its companion bat
tery set work on self-contained frame 
aerials. 

The Ethodyne, with twin loud speakers 
disposed to give impro\·ed diffusion of 
sound, is externally similar to last season's 

Burndept all-wave receiver. 

model, but includes a new type of super
heterodyne chassis. 

A series of Burndept HT batteries has 
just been introduced. 

Burndept, Ltd., Light Gun Factory, 
Erith, Kent. 

BURTON (105) 
The exhibit of this firm comprises re

ceivers for both batteries and mains opera
tion, eliminators and trickle chargers, 
switches, coils, and lead-in tubes. 

C. F. and H. Burton, Progress Worhs, 
Bernard Street, TValsall. 

BUSH RADIO (85) 
A feature of the new Bush AC-DC super

heterodyne is the fitting of a permanent
magnet loud speaker in place of the more 
conventional energised type. It is claimed 
that this innovation has proved to be a dis
tinct improvement ; the load on the rectifier 

Bush universal superheterodyne. 

is reduced, as no direct current is consumed 
for energising the magnet. 

The "standard " Bush AC super het for 
the present season is the SAC2r~ with an 
easily read diagonal scale. A similar set, 
which will int~rest those who prefer a triode 
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tode, is the SAC25, with an ACo44 valve in 
the last stage. 

Two battery superhets, with automatic 
bias, one having a Westector and the other 
a diode, arc also shown. 

Bush Radio, Ltd., Woodger Road, Shep 
herd's Bush, London, W.r2. 

C.A.C. (38) 
The Austin AC Super-Six is a five-valve 

receiver, including QAVC, a separat~ triode 
valve being used to obtain the muting 
action. A triode-pentode frequency· 
changer is used with one IF stage, and a 
duo-diode-triode second detector and LF 
amplifier. The output is 3 watts from a 
pentode to dual wud speakers of the ener
gised type. The Scanning Disc type Jial 
is fitted. This dial is so arranged that the 
effective scale length is twice that normallv 
obtained for the same panel opening. 

The Austin AC Super-Seven is a radio
gramophone, for which specially high 

The C.A.C. Austin AC Super-Six. 

quality reproduction is claimed. A push
pull output stage is employed, ancl the loud 
speaker is incorporated m a sepdratc 
ea bin et. 

A smaller receiver, the Austin AC SupC'r
Five, has dual-speakers and a pentod~ out
put vah·e. AVC is included and obtai11<·d 
with the aid of a duo-diode-triode. There 
is one IF stage following the ±requency
changer. This set is priced at 15~ guilJfcas, 
and then~ is a battery model at 14~ -guineas 
having a similar circuit arrangement hut 
fitted with a Class B output stage. 

In addition to ordinary receivers there i' 
the C.A.C. car radio equipment. A singk 
unit construction is adopted and a lngh 
degree of sensitivity is claimt'cl. The com
plete equipment, including the remote con
trol apparatus, is listed at 24 guineas. 

The Wireless World 1936 1\lonodial :\C 
Super occupies a prominent position on +be 

output Yalve to the almost ubiquitous pen- C.A.C. Cabinet for the 1936 Monodial AC Super. 
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stand, and a wide range of cabinets is 
shown, including one for this receiver. 

City Accumulator Co., Ltd., 18-20, Nor· 
man's Buildings, Central Street, London, 
E.C.1. 

C.A.V. (214) 
The C.A.V. exhibit comprises primary and 

secondary batteries of all kinds. Prominence 
is given to the non-spillable jelly-electrolyte 
accumulators, of which many sizes and 
capacities are available. 

In the C.A.V. series of HT batteries three 
capacities are available: Standard, Super, 
and Triple. 

C. A. Vandervell, Ltd., Well Street, Bir
uzingham. 

CELESTION (26) 
In addition to a wide range of loud 

speakers for set manufacturers a new series 
of extension loud speakers and chassis for 
sale to the public are being shown. The 
latter are handled by Cyril French, 29, 
High Street, Hamnton Wick, Middlesex, 
who has been appointed sole distributor to 
the wholesale and retail trade. These new 
speakers incorporate an ingenious combined 
matching and volume control which is ap
plicable to both high and low impedance 
outputs. The chassis are solidly constructed 
with cast aluminium bases, and three main 
types are available: the "Standard 8 " at 
1:,2 ss., the "Senior 9" at £2 rss., and the 
" Junior Auditorium " at £6. Special atten
tion has been given to the design of cabinet 
for these speakers in order that they will 
harmonise with the majoritv of furnishing 
schemes. The standard finish is in walnut, 
but oak or mahogany are available to 
special order. The prices of the c.abinet 

Celestion " Senior 9 " extension loud speaker. 

models in the order previously mentioned 
arc £3, £4 ros., and £7 rss. 

Other loud speakers in chassis form avail
able to the general public include the 
"Junior 8" permanent magnet at 35s., 
"Junior Auditorium" energised at £4 rss., 
and the " Senior Auditorium" energised at 
15 guineas for DC and r8 guineas for AC. 
All the permanent-magnet models in this 
range, incidentally, are fitted with the latest 
type of nickel aluminium alloy pot magnet. 

Celestion, Ltd., London Road, Kingston
ou-Thames, ~urrey. 

CENTRAL EQUIPMENT (3) 
The No-Mast Brush Type Aerial is shown 

on this stand with the Siltit Chemical Ever 

Moist earth. This is a device giving a large 
area of contact with the earth. A lightning 
switch is also shown, as is the range of 
R.A.P. receivers for which the f1rm acts 
as agents. 

Central Equipment, Ltd., r88, London 
Road, Liverpool. 

CLARKE'S "ATLAS" (83) 
The tilted spectrum tuning dial which 

last year was fitted to "ome only of the 
Clarke Atlas receivers is being standardised 
in all the new season's models. This is 
station-calibrated, and when the set is 
switched on the medium-wa\·e range 
station names appear in green. On turn
ing the switch to the long-wave position 
these disappear and anotlwr set o[ station 
names appears in red. 

The latest Atlas range includes radio
gramophones, console type receivers and 
table models. The model A39 comes 
within the first category, being a six-valve 
radio-gramophone giving an undistorted 
power output of six watts from two valves 
operated in push-pull. An up-to-date 
superheterodyne circuit is employed ha vi n~ 
seven tuned stages and with delayed and 
amplified AVC. 

Clarke's Atlas 7·5·8. superheterodyne. 

A Piezo-crystal pick-up and Garrard 
electric motor comprise the essential parts 
of the gramophone side. This model is, 
of course, AC operated and costs 39 
guineas. The same chassis fitted in a 
handsome console cabinet costs 22 guineas. 

A modified version of the six-valve 
chassis, but having a single triode giving 
z:} watts output, is shown in the form ot 
a five-valve radio-gramophone at 24 
guineas, or in a console cabinet <tt J 7 
guineas. 

There is an extensive range of table 
models, all of which show originality in 
design, not only of the cabinet work, but 
also in the electrical cq uipmcnt. A fine 
example is the A.7.s.8. model, in which the 
loud speaker is mounted in one corner of 
the cabinet. These arc popular-priced re
cetvers. Atlas mains units are shown also. 

H. Clarkc and Co. (:1!/c), Ltd., Atlas 
TVorks, Gcorge Street, Patricroft, Man
chester. 

CLIMAX (22) 
Technically speaking, the most impressive 

of the Climax receivers is the Model 534, 
covering four wave ranges, including two 
short-wave hands; 10-30 ancl 28-8o metres. 
It is, of course, a superheterodyne, and costs. 
only r6 guineas. 

The new TC Ill receiver is for AC opera
tion, and includes a straight HF-det.-LF 
circuit with iron-cored tuning coils. Among 
other sets is the " Sports Model " battery 
superhet, with an up-to-date circuit employ· 
ing four valves with pentode output; the 
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aim in the design of this set has been to 
give the battery user a performance corn-

Climax battery receiver, Type MC36. 

parable with that of the mains set within 
the natural limitations imposed in the 
matter of power output. 

Climax Radio Electrzc, Ltd., Haverstoch 
Works, Park hill Road, London, N. W.3. 

CLIX (115) 
Two new short-wave valve-holders have 

been introduced into the Clix range of 
specialities. One is a chassis type with 
ceramic insulation, while the other is for 
baseboard mounting; the valve-holder in 
this style being supported on short pillars. 
Both types are available for 4-, s-, 7- and 
9-pin valves. 

A voltage selector plate for mains sets is 
another very useful item, while battery users 
wilt find much to interest them in the long 
series of plugs, sockets and spade-end ter
minals, the latest addition to the last men
tioned being a heavy-duty non-corrosive 
type costing 3d. each. 

Clix short-wave baseboard valve-holder. 

The well-known Clix chassis valve-holders 
in all their variety of forms are retained for 
the coming season. 

Lectro Linx, Ltd., 79a, Rochester Row, 
London, S.W.I. 

COL VERN (55) 
To the already extensive range of Ferro

cart coil units has been added several new 
models for use in superheterodyne re
ceivers, the oscillator coils being designed 
for the latest types ot frequency-changer:;: 
now available. Two units, each of threE 
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coils, are included for use with 465 kcfs 
IF amplifiers, one has a pair of band
pass coils, whilst the other would be em
ployed if an HF stage precedes the 
frequency changer. 

The series of complete tuning units, each 
comprising coils and a gang condenser 
mounted on a metal chassis, has also been 
augmented, there being some seven new 
models in all, and of these two are for 465 
kc / s IF amplifiers. 

The new Colvern 
short-wave coils 
are fitted in a 
cradle-type car
rier to ensure 
short low-capacity 

leads. 

There is a new Ferrocart IF transformer 
for the higher frequency already men
tioned and one for ultra-short-wave re
ceiver~. Some additions have been made 
also to the air cored series of coils. 

The new short-wave coils are designed 
to have the lowest possible self-capacity, 
spaced windings on a horizontal former 
and short straight leads to the base plug 
being features of this design. Three coils 
cover a waveband of 14 to roo metres, and 
they cost 4s. 6d. each. 

This year Colvern are showing a range 
of short-wave variable condensers embody
ing several interesting features. 

Colvern, Ltd., Mawneys Road, Romford, 
Essex. 

CONCORDIA (218) 
This stand is devoted to a display of wire 

of all tvpes. Tinned copper and insulated 
wires are prominent, while Litz wires 1nd 
flexible types are represented, and there :ue 
also the R.W. Aerial and spaghetti type 
resistances. 

Concordia Electric Wire Co., New Sawley, 
near Nottingham. 

COSMOCORD (221) 
Auxiliary gramophone equipment is the 

speciality of this firm, and the exhibit con
sists of gramophone pick-ups, motor units, 
and playing desks for the conversion of table 
model receivers into radio-gramophones. 
The specification of the Model 996 playing 
desk includes an AC motor with automatic 
stop and speed control, and the pick-up is 

Cosmocord Model IS pick-up. 

provided with a volume control. The pr!ce 
is /4 19s. 6d. A smaller model, from whrch 
th~ automatic stop is omitted, known as 
the "Unigram," is available at £3 9s. 6d., 
while the Model r68 pedestal playing desk 
incorporating the Model 996 motor unit and 
with ample space for record storage costs 
8 guineas. A motor unit including pick-up 
and volume control is available separately 
at -[~ I5S· 

There are three gramophone pick-ups. 
The De Luxe model with an average out
put of I volt costs ~Is., and the Model 15 
with an output of i volt, rss. Both these 
models include volume control, pick-up rest, 
and connecting leads, while in the case of 
the De Luxe model a needle cup is incor
porated in the pick-up rest. Finally, there 
is the Model 10 designed for attachment to 
existing tone arms and priced at rss. 

Cosmocord, Ltd., Cambridge Arterial 
Road, Enfield, Middlesex. 

COSSOR (70) 
A wide range of receivers of various types 

is shown by this firm. The Super
Ferrodyne series comprises three battery 
table-models. In each there is a single 
HF stage with a pentode detector aud 
iron-core coils are used. The Model 360 
has a triode output valve, a moving-iron 
loud speaker, and is priced at £5 rss., 
whereas the Model 363 has a pentode out
put valve and an MC speaker; it is listed 

The Cossor Model 536 radio-gramophone. 

at £6 rss. The !\lode! 436B has a Class 
" B " output stage. There are several 
mains seb in this series including a radio
gramophone, Model 536, at r6 guineas. 
The receiver chassis is of the HF -det-pen 
type. The Universal AC fDC set, 1\Iodel 
369, is unusual in that a triode output 
valve is employed. 

Superheterodynes are also shown, and in 
the Model 364 a heptode frequency-changer 
is used with one IF stage, a duo-diode 
detector and AVC valve, and a pentode 
output stage. A neon tuning indicator is 
fitted. The set is priced at II guineas, 
and a battery model with a similar cirvuit 
arrangement is listed at 9 guineas. 

In addition to receivers this firm is show
ing 1ts comprehensive range of valves 
including not only battery and AC mains 
types, but Universal ACfDC models, and, 
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Cossor Model 363 receiver. 

of course, the Cossor Neon Tuning 
Indicator. 

A. C. Cossor, Ltd., Cossor House, High
bury Grove, London, N.5. 

CRYPTO (215) 
This exhibit is representative of an amal

gamation of the battery-charging interests 
of Lancashire Dynamo, Crypto, and Rotax. 
Equipment of all types for charging bat
teries, mainly on a commercial scale, is 
shown, but there is at least one model (the 
Rotax Minor) which is of interest to the 
private user. This charger deals with bat
teries between 2 and 12 volts, the rate being 
automatically maintained at r! to ~ amps. 
Rectification is by a valve, and control by 
a barretter. 

Oxide cathode and mechanical commu
tating rectifiers are used in the large plants; 
engine-driven chargers are also manufac
hired. 

Crypto Equipment Co., Acton Lane, 
Jf!illesden, London, N. W. ro. 

CYLDON (118) 
High-grade precision variable air-conden

sers designed especially for use in laboratory 
and test apparatus constitute one of the 
principal features of this firm's exhibit. 
They are of the straight-line capacity type 
insulated throughout with Mycalex. These 
special condensers, as they are !mown, are 
made in all standard sizl'l:l; a o.ooos mfd. 
model costs £I I]s. 6d. 

Cyldon has a new series of transmitting 
air-spaced condensers rated at 2,ooo volts, 
3,ooo volts, and 5,000 volts respectively; 
some are plain type, while others have split 
stators.- A o.ooor mfd. in the ~.ooo-volt 
style costs £r 15s., whilst a o.ooo~ mfd. for 
3,000 volts' working is priced at /,2 ss. 

Other items of interest include some air
dielectric trimmers in single and dual pat
tern up to roo m-mfds. in size, ftxed air 
condensers and mica-type trimmers. 

Sydney S. Bird and Sons, Ltd. (Cyldon 
Radio), Cambridge Arterial Road. Enfield, 
Middlesex. 

DAGENITE (94) 
R<tdio accumulators of every type are 

shown on this stand, and the firm specialise 
in supplying replacement cells for all well
known sets. In addition to the free-acid 
types in both glass and celluloid containers 
there are jelly-acid cells for portables. 

Peto and Radford, so, Grosvenor Gardens, 
London, S. JV.r. 

DARWINS (107) 
The latest nickel-aluminium and nickel

aluminium-cobalt alloy magnets are the 
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centre of interest in the exhibit on this 
stand, which also includes a wide range of 
standard types manufactured from cobalt 
steels. Instruments showing the applications 
of permanent magnets to microphones, 
gramophone pick-ups, etc., are also shown. 

Durzvi11s, Lid., Fit,~williulll Works, Shrf
field. 

DAVENSET (104) 
The principal exhibit here is a series of 

mains transformers and smoothing chokes. 
All the transformers have screened wind
ings; nwchanicallv, the designs are in
genious, as the tappings are completely pro
tected and concmled l>v a bakelite moulded 
top. A number of srJecial output trans
formers and chokes are also shown. 

Davenset shell-type transformer 
(terminal panel removed.) 

Davensei batt('ry chargers, with valve 
rectification, now include positive protection 
against overload, and such refinements as 
automatic time switches are now available. 
The rectifying valves are guaranteed for two 
years. 

Partridge. Wilson b Co., Ltd., Evington 
VallPy Road, Leicester. 

DECCA (34) 
This firm's association with the manufac

ture of portable gramophones is further 
established by the inclusion in this year's 
exhibit of an all-electric portable radio
gramophone. This model, which is of the 
suitcase type, is known as the " Portrola" 
and is available in AC or universal form at 
I z guineas. The chassis is of unit construc
tion, and the base plate incorporates an in
clined spPaker board. The up-to-date super
heterodyne circuit includes a triode-pentode 
Irequency-changer, variable-mu IF ampli
fier, and double-diode-pentode output valve. 

Decca s-valve (including rect.) superheterodyne 
receiver. 

First from the point of view of technical 
interest among the radio receivers shown 
by this company must be placed the com .. 
bined home and car radio set, which can 
be operated alternatively from the car bat
tery or AC mains. A self-contained rotary 
converter supplies the HT current when the 
set is run from the car battery, yet the over
all dimensions of the set are only ISt x 13 x 
7 ~in. The " Rally " model with a three
valve superheterodyne circuit similar to that 
used in the '' Portrola '' costs IS guineas, 
and the " De Luxe," with a signal
frequency HF stage and a separate double
diode-triode second detector is 18 guineas. 

These two chassis are also available as 
table model superheteroclynes of the normal 
type, the price being l9 rgs. 6d. and 
II guineas respectively for AC mains, ami 
1 o guinC'as and 1 r ~ guineas for uni versa! 
AC! DC maim;. The higher-priced model, 
incidentallv, is fitted with inter-station noise 
suppressiO!; in addition to AVC, and is avail
able also as a radio-gramophone at 
19 guineas for tlw AC model and 20 guineas 
for the uni versa!. 

The D('cca programme is completed by 
a fivP-valve all-wave receiver at I6 guineas 
in table model form and 24 guineas as a 
radio-gramophone. The circuit consists of 
a signal-frequency HF amplifier, triode
hexode frequency-changl'r, two variable-mu 
IF amplifiers, double-diode detector and 
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simultaneously one 120-volt HT battery 
and three banks each of eleven 2-volt LT 
cells at currents of r, 3, and 5 amps. respec
tively. Each circuit has its own rheostat 
control and meter, and the price of the com
plete equipment, including starter switch 
and cut-outs, is £33· 

Alfred Diggle and Co., Jane Street, Roch
dale, Lancs. 

DYNATRON (32) 
\Vith the exception of the short-wave 

apparatus, the receivers shown by this 
f1rm are all ~traight scb. Thev are 
essentially high quality sds, and the Ether
Emperor has no frwer th<1.n seventeen 
valves. Three HF stagL·s are used with 
triple band-pass flitt·rs and variable 
sdectivity ; QA VC is fitted, and six val vcs 
are used in the LF amplifi('r, which ·gives 
an output of 12 watts. Short-wave recep
tion is provided by nwans of a S\V converter 
which has three tuned circuits. Smaller 
straight sets are shown, but all incorporate 
the same basic features of band-pass filters 
and iron-core coils, together with a neon 
tuning dial in which neon tuning indicators 
act not only to show when resonance with a 
station has been reaclu·cl, but also to 
indicate the dial settinG. 

H. Hacker and Sons, Perf,;cta Works, 
Ray Lea Road, Maidenhead, Herks. 

Chassis of the Dynatron all-wave receiver. 

pentode output valve. Both models are 
fitted with AVC, and the radio-gramophone, 
which employs a double-diode-triode in the 
second detector stage, also includes inter
station noise suppression. 

Decca. Gramophone Co., r-3, Brixton 
Road, London, S. W.g. 

DE LA RUE (5) 
This stand is devoted to a display of a 

wide range of mouldings in Bakelite, Un·a, 
Cellulose Acetate, and other synthetic 
resins. The mouldings shown include such 
large examples as cabinets for wireless re
ceivers. 

Thos. De La Rue and Co., Ltd., go, 
Shernhall Street, London, E.r7. 

DIGGLE (16) 
This firm specialises in the manufacture 

of battery-charging plant of the motor
generator type. There is a wide range of 
machines of various specifications, and 
prices range from £25 to £ros. The Type 
rA is representative of those machines which 
have been designed specially for wireless 
service stations. It is capable of charging 

DUBILIER (67) 

Dubilier has introduced several new 
series of condensers for the coming season. 
The tubular models have been redesigned, 
but the physical dimensions remain ostens
ibly the same as hitherto. The working am! 
test voltages are as formerly, viz., 400 and 
1,ooo DC respecti\·ely. The capacities 
made are from o.oor mfd. to 0.5 mfd., the 
prices being IS. to 2s. according to size. 
Mica condensers are now available for 
I,ooo volt3 DC working in the B77o type. 
They include capacities of o.ooor mfd. up 
to o.or mfd. and cost from 7s. to ros. each. 

Several of the metal-cased condensers 
have been withdrawn, but the types BS, 
250 volts working, LSA, 400 volts working, 
the LEG and LSG, 650 and goo volts DC 
working respedivdy, remain as hitherto, 
so do the ~l'veral different styles of high 
voltage dry electrolytic models. 

There is a new series of oil-immersed 
paper dielectric condensers in hermetically 
sealecl metal containers which are made 
for working voltages as high as 4,000 DC. 
Prices vary according to size and type; 
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for instance, a 2-mfd. r,ooo-volt model 
costs IJS., while the same capacity for z,ooo 
volts working costs 17s. 6d. 

The full range 
of metallised re
sistances, Spir
ohms, small mic·a 
condensers, and 
a series of new 
volume controls 
are available for 
examination. 

valve, the DD4020, has a 40-volt heater and 
is designed to withstand the wide varia
tions in voltage that are frequently met with 
in universal sets. Another interesting valve 

Dubzlier Con
denser Co. (1925), 
Ltd., Ducou 
Works, Victoria 
Road, North Ac
ton, L on don, 
W.J. 

Selection of Dubilier products. 

EDDYSTONE (30) 
The designers of Eddystone short-wave 

components can always be relied on to pro
duce some new and interesting parts at this 
time of the year. The latest developments 
shown include a range of low-loss short
and ultra-short-wave coils, HF chokes in 
a variety of types. valve-holders, and a new 
400 I 500 kc j s IF transformer with Litz
wound coils and air-dielectric trimmer> 
which co5ts 13s. 6d. 

An overseas model short-wave receiver in 
full tropical finish is shown, also a new six
valve superheterodyne covering 13.5 to 550 
metres in four bands: It is AC operated 
and costs £33. 

There is a new four-valve straight re
ceiver, the "Quadradyne," housed in a 
welded steel cabinet. This should appeal to 
short-wave listeners requiring a sensitive set 
at a reasonable price. 

Among the new components is a welded 
steel cabinet in two sizes, the larger costing 
25s., and a three-unit, two-stage ultra-short 
wave IF unit assembled in a die-cast box. 
Its price is 25s. 6d. There is a short-wave 
wavemeter at 63s., a new series of dials, 

Some of Eddystone's new season's components. 

telescopic sel£-supporting 5-metre aerials, 
and a host of other items that will interest 
the tc'xcrimenter in the fields of short- anc1 
ultra-short-wa \'e reception. 

Stratton and Co., Ltd., Eddystone 
Works, Bromsgrove Street, Birmin!?ham. 

EDISW AN (79) 
Mazda valves constitute the greater part of 

the exhibit on this stand. Recent additions 
to the range include a double-diode-pentode 
at 21s., designed for universal sets. This 

is the ES6o, a power amplifier with a hard 
glass bulb and a graphite anode designed 
to dissipate 6o watts. The filament takes 
4 amps at 6 volts, and the maximum HT 
voltage is 750. The price is £5 10s. 

Pick-ups are another important feature 
of this stand, and the new B.T.H. " Pi'zo
lectric " pick-up is creating considerable in
terest. It has an average voltage output of 
the order of 2 volts and is fitted in a tone 
arm giving 97 per cent. perfect tracking. 
The price is 42s. 

The B.T.H. Needle Armature and Minor 
pick-ups are being continued, and other in
teresting items making up this exhibit are 

Ediswan " Pezolectric " pick-up. 

the RK loud-speaker units, Tungar battery 
chargers, and Ediswan cathode-ray oscillo
graph. 

Edison Swan Electric Co., Ltd., 155. 
Charing Cross Road, London, W.C.z. 

EELEX (T9) 
In addition to a range of proprietary 

goods, this firm of wholesalers is showing 
the Eelex short-wave converters. The 
Duplex model is of the single-valve type 
and is suitable for battery, AC, or DC re
ceivers. It covers 15 I 6o metres and costs 
52s. 6d. The Bz converter is a two-valve 
model covering the same tuning range ; 
it is designed for battery operation and is 
priced at £4· The Mz AC mains model is 
listed at £7. The exhibit is completed by 
a display of terminals, testing prods, and a 
special safety switch. 

f. ]. Eastick and Sons, II8, Buuhill 
Row, London, E.C.r. 

EKCO (76) 
With the exception of the radio-gramo

phone, all the sets in the Ekco range are 
housed in moulded bakelite cabinets of 
original design. In the Model AC86 at 
I 2~ guineas the loud-speaker frt't is 
balanced by the large-diameter combined 
tuning scale and control panel, which give~ 
a pleasing symmetrical design. The circuit 
consists of an octode frequency-changer, 
HF pentode, double-diode-triode and pen
tode output valve, and in the B86 battery 
equivalent at II! guineas the circuit is 
similar, but a triode-pentode is used in the 
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frequency-changer stage, and a QPP vah-e 
in the output. 

The RG86 at 22 guineas is fitted with the 
same chassis as the AC86, and the sides of 
the cabinet are cut away to reduce cabinet 
resonance and give ''three-way sound dif
fusion." 

In the circular AC76 set at I I guineas an 
octode frequcncy-changer is followed by an 
HF pentode, double-diode-detector, and 
high-slope pentode output valve. The uni
versal mains equivalent, l\Iodel AD76, is 
priced at IIk guineas. 

Ekco Model RG86 radio-gramophone. 

The Model ACT96 is an AC mains trans
portable having a circuit similar to the 
AC86 but with an additional signal fre
quency HF stage. The chassis construction 
is unusual, being of the double-decker type 
with the power pack separate from the re
ceiver unit. The price is 14~ guineas. 

Ekco Model ACT96 mains transportable. 

The range of broadcast sets is completed 
by a "straight" universal set, the Model 
AD36, at 8 guineas. 

Last but not least there is the Ekco Car 
Radio at 20 guineas, with an A VC super het 
circuit designed for 6- or r2-vo!t cquip
ments. It fits into the facia board and 
has a direct tuning drive with a non-dazzle 
illuminated scale. 

E. K. Cole, Ltd., Ehco Works. Southend
on-Sea, Essex. 

ELECTRICO (114) 
Table stands to accommodate any of the 
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more popular types of receivers are shown 
by this firm. The stands are finished to 
match the set for which they are designed, 
and range from the simplest possible designs 
to quite elaborate book-case patterns. 
Grooves are provided in the rear legs in 
order that the connecting wires may be 
neatly concealed. 

Electrico (Croydon), Ltd., 97, George 
Street, Croydon, Surrey. 

ELECTRO DYNAMIC (112) 
This fmn is showing small rotary converters 

in a variety of types and sizes. Special 
interest attaches to the DC to AC machines, 
since these are widely used for operating AC 
sets from DC mains. 

There is now an extensive series of self-con
tained petrol-driven alternators for supply
ing AC power to public address apparatus, 
these sets being available from rSo-watt to 
r,ooo-watt rating. The former cost £39 and 
the latter £72. 

A rz-watt rotary transformer assembled 
in a watertight container for obtaining HT 
from an LT batterv is available for car radio 
sets, one model gfving 250 volts at so mA 
costs £4 6s. complete, which includes a filter. 

Electra Dynamic Construction Co., Ltd., 
Devonshire Grove, London, S.E.rs. 

Petrol-driven alternator made by the Electro 
Dynamic Co. 

ELECTRON (39) 
Superial aerial wire, in its latest form, 

embodies a screened lead-in section for the 
suppression of interference. It is supplied 
in rooft. coils, of which 2oft. is covered with 
a braiding of tinned copper wire. Other 
aerial wires and fittings are also exhibited. 

New· London Electron Works, Ltd., East 
Ham, London, E.6. 

Electron aerial with screened downlead. 

EMPIRIC (41) 
H.eally sm<tll !Jut practical receivers are 

at last beginning to appear on the market, 
!Jut none can rival the Empiric Pocket Set 
in the matter of compactnt>ss. li.s descrip
tive title needs no licence, as the bakelite 
container in which the apparatus is housed 
measures only 6in. by din. by I·Ain.-no 
larger than a so-called '' pocket edition '' 

book ; its weight is under zlb. and the price 
£4 !OS. 

The set is entirely self-contained with its 
built-in frame aerial, and employs two 
Hivac midget valves in a self-quenching 
super- regenerative circuit. A range of 
seventy miles is claimed. This set operates 
with a single earphone; a slightly larger 
model, about the size of the popular box 
camera, has double headphones. 

The third miniature set is a loud speaker 
model measuring 71in. by 74in. by s~in., 
with three Hivac midget valves and a 
standard PP 220 in the output stage of an 

Empiric Pocket Receiver. 

HF-clet.-LF circuit. Weight is 6:flb., of 
which the 75-volt HT battery accounts for 
a good proportion. 

Empiric, Ltd., 51, Calthorpe Street, Lon
don, W.C.r. 

Two Empiric miniature sets. 

EPOCH (47) 
Many of the quality and public address 

loud speakers for which this firm is known 
are being continued, but the exhibit in
cludes several important new lines. In 
the first place, the Type 20C loud speaker 
at £r rss. has been redesigned and is now 
fitted with a nickel-aluminium alloy magnet. 
The normal speech coil impedance is 
7! ohms, but special coils down to r ohm 
can be supplied to match the output from 
certain sets on the markl't. A cabinet suit
able for this loud speaker is available at 
IZS. 6d. 

The " New 66 " at £4 Izs. 6d. is a quality 
reproducer built on the lines of the Epoch 
"Domino." The field can Le supplied for 
6- or rz-volt batteries or for DC mains 
excitation. There is also a model suitable 
for immediate connection to either AC or 
DC mains at .£6 rzs. 6d. 

Another interesting exhibit on this stand 
is the new Type 55 moving-coil microphone. 

It is fitted with a magnet having a total 
flux of over zo,ooo lines, and the frequency 

Epoch "New 66 " loud speaker. 

response is from 72 to s.ooo cycles. The 
price is 5 guineas, or 6 guineas with folding 
floor stand, and a suitable pre-amplifier for 
battery operation costs 2 guineas complete 
with special input transformer. 

Epoch Reproducers, Ltd., Aldzvych 
House, Aldwych, London, W.C.z. 

ERIE (15) 
The most recent addition to the Erie range 

of resistors is a midget insulated model de
scribed as the type 4N. This is rated at 
-§· watt, and the resistance element is totally 
enclosed in a porcelain sleeve. In view of 
the small space occupied by the resistor, and 
the fact that it is fully insulated, renders it 
especially suitable for fitting into the cans 
of screened coils. 

Wire-wound heavy-duty resistors from 5 
to roo watts rating are available, together 
with a series of volume controls up to one 
megohm in value with and without built-in 
switches, 

Erie Resistor, Ltd., Carlisle Road, Hen
don, London, N.W.9. 

EVER READY (71) 
In addition to its well-known range of 

batteries, this firm is showing a number of 
receivers. The Model 5002 is an AC set 
with a band-pass input circuit feeding an 
octode frequency-changer. One IF stage 
is used and there is a duo-diode output 
pentode which provides AVC. A battery 
set of similar design has W estectors for 
detection and AVC, and a Class "B" out
put stage; this is the Model 5001. Both 

The Ever-Ready 5001 battery receiver. 
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sets are priced at 12 guineas. The Model 
50II is an all-wave set for AC operation 
which includes variable selectivity, and in 
this there is a signal-frequency amplifier 
which is operative only on short waves. l\. 
duo-diode-triode is used· for detection and 

The Ever-Ready 50 II all-wave set. 

AVC. Many other supcrheterodynes :wd 
straight sets for mains and battery working 
are shown, including radio-gramophone 
models. 

Ever Ready Co. (Great Bntain). Ltd., 
Hercules Place, Holloway, London, N.7. 

EXIDE & DRYDEX (59) 
The Drydex series of dry batteries has 

been still further extended, and there are 
now no fewer than 140 different types. 

Among the Exide LT cells, the mo~t in
teresting is probably the ironclad type, with 
strengthened positive plates and an im
proved form of built-in charge indicator. 

Chloride Electrical Storage Co., Ltd., 
Clifton junction, near Manchester. 

FERRANTI (74) 
The major portion of the Ferranti exhibit 

is this year devoted to complete receiving 
sets, of which there are five main types. 

The " Una " sets are three-valve 
HF-det.-LF receivers w1th 2~-watt pentode 

Ferranti "Nova" supcrhderodyne. 

output valves. AC and universal types are 
available, both at St guineas. 

An entirely new bakelite cabinet has been 
introduced to house the "Nova" AC and 
universal consolettes, the prices of which 
are r r guineas and nt guineas respectively. 
A three-valve AVC superhet. circuit with 
a heptode frequency-changer, variable-mu 
pentode IF and double-diode-pentode out
put valve is employed, and the cabinet may 
be obtained with a black or walnut brown 
body and ivory inlay. 

The "Lancastria" sets have similar cir
cuits to the "Nova," with the addition of 
a tuning indicator and noise-suppressor con
trol. They are housed in walnut and 
macassar ebony veneer cabinets, and the 
prices are rzt guineas for the AC and 
13i guiEeas for the universal models. 

The "Arcadia" circuit is, in the early 
stages, similar to the "Lanctistria," but 
separate detector and output vah·es are 
used, the latter being a zt-watt triode. It 
is available as a table-model receiver at 
15 guineas, as a console at r8 guineas, and 
as a radio-gramophone at 26 guineas. 

The "Gloria" radio-gramophone incor
porating a 6-watt push-pull output stage 
completes the range. The price of this 
instrument is 45 guineas, or 52 guineas with 
automatic record-changer. 

Ferranti "Gloria " radio-gramophone. 

The requirements of the constructor are 
catered for by a wide range of components, 
which includes valves, meters, transformers 
and fixed condensers. There are also some 
interesting kits of parts for transformer
coupled amplifiers, and the 6!- and u!
watt types are notable for the fact that 
the overall characteristic, including the 
output transformer, is fiat within ~ db. 
from 25 to ro,ooo cycles, and within 2 db. 
to rz,ooo cycles. 

Ferranti, Ltd., Radw Works, Moston, 
Manchester ro. 

FULLER (119) 
The Fuller range of HT batteries has 

been extended to include a new Super ~eril'~ 
and a range'of special replacement battcriL's 
for portable receivers. 

A new unspillable LT cell has been intro
duced having a capacity of 27 amp. hours 
and a strongly made carrier of new desi.r.:n 
is now being fitted to all the Standard 
Plate range. 

Fuller Accumulator Co. (rgz6), Ltd., 
Woodland Works, Chadwell Heath, Essex. 

FILM INDUSTRIES ( 4) 
A new moving-coil microphone, .i\lodel 

M3, has been introduced for high-fidelity 
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work in connection with band relaying. It 
is similar in construction to the existing 
Mz, but has an increased output and a 
wider frequency response. The price is 
ro guineas. The horn-type loud speakers 
shown on this stand include the LSs and 

Film Industries PAC4 speaJ.:er and flare. 

the LS6 models, with all-metal horns and 
permanent-magnet mo\'ing-coil units and a 
directional bafi!e model incorporating the 
PAC3 domestic cone unit. A radio relay 
receiver suitable fer hospital or hotd use 
and a range of portable amplifiers are also 
items of inteE'St on this stand. 

Fzlm lllilustYics, Ltd., 6o, PadcliJz:;to/1 
Street, London, W.r. 

G.E.C. . (35, 44 & 63) 
The receivers shown by this f1rm conT d 

wide range of types. The AC l\Iain~ 4 
has one HF stage and a ocrcen-grid 
ddector with two low~loss tuned circuits. 
The output is 2~ watts and it is priced at 
9 guineas. The Battery SG 3 has a similar 
circuit arrangement and is listed at 
£7 ll)S. 6d. The Superhd AC 4 has only 
three recpiving valves arranged as 
frequcncy-changer, IF amplifier, and dllr.
diode output pentode. The intermediate 
frequency is 125 kc js, and the se1 is priced 
at rr guineas. An AC/DC model is avail 

G.E.C. Fidelity Radiogram 5· 
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able at uk guineas, and in this a barretter 
is used for regulating the heater current 
of the valves. The Fidelity AC 5 has an 
input band-pass filter to the heptode 
frequency-changer. A duo-diode-triode is 
employed for the detector and A VC supply, 
and it is resistance-coupled to the pentode 
output valve. As a table model it is listed 
at 13! guineas. 

A car-radio set is on view in which five 
valves are used. There are a signal
frequency amplifier, a hcptode frequency
changer, one IF stage, a duo-diode-triode 
for detection, AVC, and LF amplification, 
and a pentode output stage. A single unit 
construction is adopted, with a separate 
remote-control panel, and the complete 
apparatus, including interference sup
pressors, costs 19 guineas. 

The Osram X41 
triode-hexode. 

The range of Os
ram valves occupies 
a prominent posi
tion on the stand, 
and a I I current 
receiving types are 
represented. T h c 
new X41 and X31 
triode-hexodes for 
AC and ACjDC sets 
are of particular in
terest, for it is 
claimed that their 
use greatly reduces 
interaction between 
signal and oscillator 
circuits. A wide 
range of output pen
todes and triodes is 
shown as well as 
multiple types in
cluding an HF pen
tode- duo- diode, a 
duo - diode - triode, 
and a duo-diode ant
put pentode. In 
addition there are 
several special pur

pose valves among which the A537 is an im
portant addition. It is a triode with Stea
tite insulation and a very low noise level for 
use in microphone amplifiers. 

The exhibit is completed by a range of 
HT and GB batteries. 

General Electric Co., Ltd., Magnet House, 
/{ingsway. London, W.C.2. 

GARRARD (57) 
Gramophone turntable motors are the 

speciality of this firm, and the Garrard 
automatic record-changer unit is again one 
of the principal exhibits. This machine 
plays eight ro-inch or 12-inch records, and 
is fitted with an automatic stop and reject 
control. The price, including pick-up, is 
£w for the AC model and [,1o ns. 6d. for 
the universal model. 

The Garrard pick-up at 37s. 6d., or 
32s. 6d. without volume control, is obtain
able separately. This pick-up is also 
included in a wide range of "Radiogram" 
units of both spring and electric types, con
sisting of a motor and pick-up mounted on 
a metal base-plate and fitted with volume 
control and needle cups. 

Garrard Engineering and Manufacturing 
Co., Ltd.. Newcastle Street, Swindon, 
Wilts. 

GOOD MANS (51) 
The "Auditorium" 12-watt permanent

magnet moving-coil loud speaker at 8 
guineas, designed for light public address 

work and employing a specially developed 
nickel-aluminium alloy magnet, and the 
new Goodmans " Grille " extension loud 
speaker at 4 guineas, with volume control 
and universal transformer, are the principal 
exhibits. The latter incorporates the Good
mans constant-impedance volume control, 

Goodmans Auditorium 12-watt speaker. 

which employs a special method of winding 
to ensure freedom from breakdown and to 
compensate for apparent loss of bass : t lo.v 
volume. 

The PMg speaker at 3 guineas, the 
"Standard" extension speaker at sos., and 
the Goodmans PA24 public address horn 
loud speaker at £ro, are otl1er products 
which justify a visit to this stand_ 

Goodmans (Clerkenwell), Ltd., Broad 
Yard Works, Turnmill Street, London, 
E.C.r. 

GRAHAM PARISH & FORMO (64) 
Occupying a prominent place on this 

stand is a new kit set described as the "Sen
sity Super." It employs a three-valve circuit 
having one HF stage. Iron-cored coils are 

Graham Farish "Sensity Super " kit set. 

used. It is a striking example of the fulness 
of the range of components made by this 
firm and the associated company Forma, 
for no other make is included in the kit, 
which costs sos. without valves and 
batteries. 

Among the new components added to the 
Graham Farish range is a chassis-type valve 
holder assembled on Frequentite, also a 
short-wave model for baseboard mounting 
and with the same insulating material. They 
COSt gd. for the 4-pin and IS_ for the 5-pin 
model in either form 

A gramophone pick-up and tone-arm is 
available at 14s. 6d., or, fitted with a 
volume control as part of the assembly, at 
rSs. 6d. Other items of interest include LF 
transformers for parallel-feed, direct connec
tion, QPP and Class " B," also resistances, 
condensers, and numerous other parts 

A special feature is made of short-wave 
components in the new season's Formo 
programme. There is a short-wave conden
~er of o.ooo16 mfd. mounted on a Frequent
Ite base, and having the rotor spindle insu
lated with the same material. This costs 
~s. 6~. only. A series of short-wave plug
m cmls on Frequentite formers covering a 
wave-band of 12 to 102 metres with three 
coils is available, also a coil stand holding 
two coils and incorporating waveband 
switching. The coils cost 3s. 6d. each, and 
the stand 2s. 6d. A stand for one coil costs 
IS_ 

Steatite ;nsula.ed Formo short-wave condenser. 

There is a range of screened iron-cored 
coils shown in single units also assembled on 
a sub-panel with integral switching, and 
with which is ganged a mains, or radio
gramophone, switch. Single switched units 
cost Ss. 6d., and dual assemblies r2s. 6d. 

Pre-set condensers, one-watt resistors a 
dual-ratio condenser drive, also single ;nd 
ganged condensers comprise some of the 
items that fully justify close examination. 

Graham Farish, Ltd., 153. Mason's Hill, 
Bromley, Kent. 

Forma Products, Ltd., 153. Mason's Hill, 
Bromley, Kent. 

GRAMPIAN (Ill) 
Among a wide range of moving-coil loud 

speakers designed for use in extension units 
and for incorporation in sets, the new 
"Pantone " unit is of outstanding interest. 
It employs a nickel-aluminium alloy 
magnet, and the cone is of composite con
struction reinforced with black linen. The 
main cone is reinforced by one of smaller 
size, and it is claimed that the combination 
gives a wider frequency response and better 

Grampian "Pan
tone" loud 
speaker, with re
inforced composite 

cone. 

attack. The price of this new model is 
42s. Incidentally, every permanent-magnet 
loud speaker manufactured by this firm is 
now fitted with the new nickel-aluminium 
alloy magnet. 

Another speciality of this firm is light 
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portable public address equipment for use 
in conjunction with dance bands, etc. 

Grampian Reproducers, Ltd., Station 
Avenue, Kew Gardens, Surrey. 

H.M. V. (77 & 82) 
From every point of view the "High 

Fidelity Autoradiogram '' Model 8oo is the 
outstanding H.M.V. exhibit. This 15-valve 
radio-gramophone, designed irrf'spective cf 
cost, includes almost every refinement: a 
four- position variable- selectivity control, 
giving optional frequency responses of 3, s. 
7 or 8 l<c/s, is perhap:s its most valuabl~ 
feature, but the contrast amplification 
system for correcting deficiencies. in control 
in broadcasting or of recording in gramo
phone records will be at least as greatly 
appreciated by the quality enthusiast VI hooe 
aim is realism. 

Not quite so spectacular, but in every 
way a highly refined set, is the Duo Diffu
sion Autoradiogram, which costs 52 guineas. 

Among the less expensive sets, the new 
AC-DC Console will interest that large sec
tion of th;, public who consider that the 
radio set should be an article of furniture 
as well as a source of entertainment. A 

Rear view of H.M.V. universal console. 

large upright cabinet houses a 4-valve 
superheterodyne chassis; the controls are 
arranged for easy operation from an arm
chair The companion AC Console, Model 
444, ou the other hand, is fitted with a 
sloping ~cale. 

The new Superhet Portable Fluid Light 
Six is self-contained with its frame aerial 
and ;ncludes a signal-frequency HF stage: 
otherwise, the superheterodyne chassis is of 
a ~im.i.lar design to the H.M.V. "open 
aenal .~ets. 

l\Iodel 146 battery superhet has many 
more points of technical interest than the 

average receiver of its type. A double pen
tode QPP output circuit is employed, and 
the ''light-collecting'' dial is nearly as easy 
to read as an illuminated one-which is im
practicable in a battery set. 

Gramophoue Co., Ltd. (H.M.V.), g8-
w8, Clerkenwell Road, London, E.C.I. 

HALCYON (36) 
The AVC system of the Halcyon AC7 

series of superheterodynes (AC mains) is 
designed to exercise an unusually large 

Halcyon universal "straight " receiver. 

amount of control, and thus to compensate 
for severe fading. Table models and radio
gramophones (with or without automatic 
changing) are available both in this and in 
the 4701 series of universal superhetero
dynes, which include Westectors and metal 
rectifiers. There is also an inexpensive HF
det.-LF univPrsal set in which proper pro
Yision has wisely been made for aeri<tl 
matching. 

It is noticed that the new Halcyon sets 
have obviously been designed with the aim 
of securing exceptional immunity from 
breakdown; for instance, no component is 
supported merely by its own v.iring, and 
double fnse protection is included in uni
versal sets. Further, the sets are so 
planned that, should a fault develop, it may 
be easily rectified, as the chassis are acces
sible without removal from the case or evea 
taking off the control knobs. 

Halcyon Radio, Ltd., Sterling Works, 
Dagenham, Essex. 

HARTLEY-TURNER (23) 
The ''Standard" model loud speakers arc 

being continued unchanged, the DC model 
at 7 guineas, the 20-watt AC at 8 guineas, 
and the 40-watt at <) guineas. A new per-

Hartley-Turner twin diaphragm loud speaker. 

mauent-mag1E·t y,·rsion of the " Standard " 
modd with nickel-aluminium alloy magnet 
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has been introduced, and also two entirely 
new models, one with a re-entrant cone 
giving a smoother middle register response 
and the other with a twin diaphragm 
extending the response to at least 12,ooo 
cycles. 

The S7, S12, and l\frz receivers and the 
GA7 and GA12 amplifier kits are again 
shown, and also modified versions of tht; 
S7 and S12 receivers incorporating AVC. 
The latter, which are known as the S7A 
and S12A, will be available only as fmished 
sets. Radio-gramophones including these 
chassis are also shown and are f1ttcd with 
the " True Bass Boffl.e." This box baffle 
is now offered separately in a staudard line 
of cabinets. 

Hartley-Turner Radio, Ltd., Thombury 
Road. Islewortll. Middlesex. 

HA YNES RADIO (10) 
The adaptability and flexibility of the 

Haynes svstem of receiver construction will 
appeal t; the knowledgeable enthusiast. 
For this season three tuner units have been 
designed: Two-circuit 1-HF stage, three
circuit (band-pass) r-HF stage, four-circuit 
(band-pass) 2-HF stages. Any one of these 
units may be followed by either a 6-watt or 
14-watt resistance-coupled push-pull output 
unit, the two being assembled together in 
a cabinet. 

Haynes loud speakers, of which several 
models are shown, are designed to have the 
highest possible flux density in the gap. 
There is also a very useful modulated oscil
lator, which may be described as a station 

Haynes Radio 2-HF tuner. 

finder, as it is directlv calibrated in station 
names. This vcrsati1e device operates on 
AC mains, and is arranged so that the oscil
lator valve may be modulated by a pick-up, 
thus permitting gramophone reproduction 
through a rece-iver not normally adapted for 
this purposP. Interesting possibilities ol 
tone correction are thus opened up. 

Havncs Radzo, Queenszvay, Enfield, 
Middlesex. 

HELLESENS (21) 
Hellcsens "Hi-Life" HT batteries in 

standard an<l supl'r-power types arc shown 
on this stand, togdlwr with a full range of 
replacement hatterit•s of the correct voltage 
and size for th<· majority of portable and 
transportable receivers on the market. 

Hellesens, Ltd., Morden Road, S. 
Wimbledon, London, S. W.Ig. 

HEAYBERD (25) 
A four-valn~ superheterodyne receiver em

bodying an up-t<Hiatc circuit,in which an 
Octo<lc frequency ch;mger is employed is 
now includnl in the products of this firm. 
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It is an AC set, and the price is 14 guineas. 

Shrouded mains transformers for valve and 
metal rectifiers are included, together with 
a long range of LT chargers, to which some 
new DC models have been added. 

Heayberd four-valve superheterodyne. 

A special feature is made of HT supply 
unit~ giving DC outputs up to 6o mA for 
operating battery sets in which a large power 
output valve has been fitted. 

F. C. Heayberd and Co., 10, Finsbury 
Street, London, E.C.2. 

HENLEY'S (53) 
The Solon electric soldering-iron forms 

the main display on this stand and models 
of various sizes are available at prices 
ranging from gs. 6d. to 37s. 6d. Resin
cored solder is also shown as well as 
" Slide back Wires." These are intended 
for receiver wiring and the ends can be 
bared for soldering merely by sliding back 
the insulation. 

W. T. Henley's Telegraph Works Co., 
Ltd., Holborn Viaduct, London, E.C.r. 

HIVAC. (27) 
The valves shown by this firm cover all 

rece1vmg requirements, and the standard 
ranges include both battery and mains 
types. The new Harries output tetrode is 
shown and this valve is claimed to have 
characteristics which are superior to those 
of the canventional pentode. The special 

Hivac Midget 
Valve with 
base for 
bayonet 
socket; a pin
type base is 

also made. 

feature of the 
valve is that 
the negative 
rPsisLJ n c e 
bend 1 s re
movecl, not by 
introducing a 
suppressor 
grid but by 
critically 
spacing t h e 
anode fro m 
the other elec
trodes. 

l\Iidgd v;!ln·s arc also shown in both 
triode and scn·en-grid types, and they are 
available with Frequentite bases for use in 
ultra-short wan' equipment. The ACV and 

V220 double-variable-mu triodes for volume 
expansion are on view. 

High Vacuum Valve Co., Ltd., 113, 
Farringdon Road, London, E.C.I. 

J.B. (110) 
The new season's J .B. programme in· 

eludes modifications to the Baby-gang seri2s 
of condensers. These now have a ball-bear
ing rotor and the superhet. types arc avail· 
able for 465 and 473 kc(s IF amplifiers. 

There is an interesting array of new con
denser drivers, some have straight full-vision 
scales, wavelength and degree calibrated a~ 
required. Dual ratio drives of 8 to r and 
roo to r for short- and all-wave sets are 
shown. The Airplane style is new also; this 
has a large circular dial, a double-ended 
pointer and separate medium- and long· 
wave scales. It costs ss. gd. with single
ratio and 6s. 6d. with dual-ratio drive. 

Airplane dial made by ] ackson Bros. 

Other new ~tems of interest comprise a 
series of ultra-short wave condensers in 
single and dual types, also short-wave 
models. 

]ackson Bros. (London), Ltd., 72, St. 
Thomas's Street, London, S.E.I. 

K-B (78) 
At last year's Show the K-B superhetero

dyne was the only modestly priced set with 
variable selectivity control. This feature is 
now to be found in sets costing as little 0 s 
12 guineas; there is the universal superhet, 
Model K-B 426, in which the functions of 
tuning and wave-range switching are carried 
out by a single knob. Another AC-DC 
superhet, K-B 425, works with a built-in 
frame aerial, and includes the unusual fea
ture of push-pull detection. Variable 
selectivity is included in the rz-guinea K-B 
427, for AC mains only, which is also fitted 
with sockets for attachment of a short-wave 
converter. 

A still more ambitious superheterodyne, 
also with variable selectivity, is the Model 
K-B 428, with a preliminary HF stage. A 
three-circuit "straight" battery set, in 
which the band-pass filter acts as an inter
valve coupling, costs St guineas, while a 
simpler two-circuit receiver of similar design 
may be had for as little as £5 17s. 6d. 

Models 426, 427 and 428 have the "Foto
tune " system of tuning ; the name of the 
station to which the set is tuned is projected 
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optically on a translucent screen. Only one 
name is visible at a time. 

K-B variable-selectivity AC superhet. 

The possibilities of the Rejectostat 
screened aerial lead-in have now been ex
tended so th'lt any number of sets from one 
to a thousand may be fed from a single 
aerial. 

/{o/ster-Brandes, Ltd., Cray Works, Sui
cup, [{ ent. 

KINGSWAY RADIO (17) 
The Simpson Electrical Turntable consists 

of an extremely compact synchronou:s 
motor· (50 cycles) combined with a gramo
phone turntable, and is therefore suitable 
for use in the construction of radio-gramo
phones or playing desks. The price is 
two guineas. 

A series of mains and other transformers, 
chokes and short-wave coils arc exhibited. 
There is also an unconventional HF choke 
for ultra-short waves, with the winding im
mersed in a high-resistance liquid. This 
appears to give the effect of a distributed 
resistance shunt and prevents absorption 
effects. 

l{ingsway Radzo. Ltd., 3-9, Dane Street, 
London, W.C.r. 

Simpson's Electric Turntable (Kingsway Radio). 

LONDON ELECTRIC APPLIANCES 
(207) 

An extraordinarily compact portable loud 
speaker set is shown by this fitm. Measure
ments are llMn. high: 8in. long, and stin. 
deep; four Hivac Yaln·s are used in an 
HF-det-zLF circuit,_ and the speaker is a 
Celcstion balanced-armature instrument. 
Total weight is gib. ; a frame aerial is fitted. 
The set covers both medium and long wave
lengths, and costs 5 guineas. 

Londo;z Electric Appliances, Ltd., 6z, 
Glengall Road, London, S.E.rs. 

LAMPEX (24) 
The Band-pass Four Receiver is a 

"straight., HF-clct.-LF set with three-cir
cuit tuning, available either as an AC model 
or for universal AC.DC operation; either 
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type cost3 8! guineas. A cheaper AC-only 
set, with a similar arrangement but only 
two tuned circuits, costs 7 guineas. 

Lampex Superhet Six. 

Two battery sets are shown, including ::t 

three-va!Ye detector-2LF combination, at 
the low price of 4 guineas, complete with 
batteries. There is also an AC superhetero
dyne with th'3 unusual advantage-at 1ts 
price of rzk guineas-of an HF stage. 

Larnpex Radio and Electric Co., ?hem
tom House, 62, Brewery Road, Islington, 
London, N.7. 

LISSEN (86) 
The Lissen -, sets for the present season 

include models for battery, AC, and uni
versal mains supply. The "standard" 
production is a four-valve AC superhet. 
with a conventional circuit arrangement, 
which costs II guineas. A companion 
battery set is available at the same price. 

Lissen superheterodyne receiver. 

The universal superhet. has three valves 
and a metal rectifier, and empln-,·s a PM 
speaker. There is also a "straight" uni
versal set, and two battery receivers of the 
same type_ 

An all-wave superheterodyne for AC 
mains, together with a short-wave kit set, 
are the most recent production·s. 

Lissen, Ltd., Worple Road, lsleworlh, 
Middlesex. 

McMICHAEL (68) 
The new season's programme comprises 

six models, led by the Model I35 Twin 
Speaker Supcrhet. at 15 guineas. This 
receiver employs a four-valve circuit with 
constant-gain couplings, and notable: ex
ternal feztturcs include the "stereophonic" 

twin loud speakers and a large diameter 
tuning scale illuminated by a spotlight 
inside the lid of the cabinet. 

A cabinet design of striking appearan~2 
has been adopted in the new Model 235 
super het., which has a three-valve circuit 
comprising a triode-pentode frequency
changer, pentode IF amplifier, and double
diode pentode combined detector, AVC and 
output valve. The price is rz guineas, 
and a universal model is also available at 
the same price. 

The l'dodels 335 and 435 are battery and 
AC mains transportables incorporating the 
"Giant Dial'' used in the Twin Speaker 
set. An HF amplifier precedes the 
frequency-changer in both sets, a pentode 
is used for IF amplification, and a double
diode-triode for detection and A VC. The 
output stage in the lx:itery set is a QPP 
valve and in the mains set a Catkin 
pentode. The price of the battery model 
is 14 guineas and of the AC model I6 
guineas. 

McMichael Model 435 transportable. 

The SMC Suitcase Portable at IS guineas 
is continued unchanged, as its capabilities 
are already widely known and appreciated. 

McMichael Radio, Ltd., Wexham Road, 
Slough, Bucks. 

MARCONIPHONE (11 & 69) 
No fewer than fourteen receivers and 

radio-gramophones are included in the Mar
coniphone programme. Although most of 
the sets are superheterodynes, the straight 
circuit still has its attractions for certain 
requirements, and its possibilities have been 
fully exploited in the new AC Models 235 
and 240. The first is a table model costing 
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only 8! guineas, with an HF-det.-LF cir
cuit including a resistance-coupled output 
pentode giving 3 watts-an abnormally high 

Chassis of Marconiphone car radio receiver. 

figure for a set at the price. 1\lodel 240 
is an upright console set with the same 
chassis which costs only Iz} guineas. 

The new superheterodyne, 1\lodel 236, 
costing IS guineas, is also an upright con
sole for operation on either AC or DC, in 
which three valves operate in a n-flex cir
cuit. A double-diode pentode carries out 
the functions of IF amplifier, detector, 
source of AVC voltage, and, by reflexing, 
of LF amplifier. A "high-fidelity" switch 
for local-station listening seems to be a very 
practical innovation. 

In many respects the 1\-Iarconiphone car 
radio receiver differs from current practice. 
For instance, it is divided into three units: 
receiver, remote-control panel, loud speaker 
and power supply. Control is from the 
steering column, and HT is stepped up 
from the car battery by means of a vibra
tory generator. 

Perhaps the most important of the new 
Marconi valves is the triode hexode fre
quency changer for AC-DC sets, with a 
13-volt, 0.3-amp. heater. The latE-st high
slope output pentode is specially attractive 
for sets with high-level detection. 

Marconiphone Co., Ltd., 210-212, Totten
ham Court Road, London, TY. r. 

Milnes "Minor" H.T. accumulator unit. 

MILNES (204) 
As an effective, solution to the HT battery 

problem, the l\1ilnes system has acquired a 
high reputation. In effect, it may be de
scribed as an HT converter; a number of 
small nickcl-cztdmium ccJis are assembled in 
a crate and wired to a switch in such a way 
that they may be connected in series for 
discharging and in series-parallel groups for 
recharging from a six-volt accumulator, 
which also supplies LT to the set when not 

Marconiphone "straight " mains receiver. charging. 
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The latest model is the Minor, which, in 

the 120-volt size, costs £3 ]S. 6d., but 
several other capacities and many other 
voltages are available. 

Milnes receivers specially designed to 
operate with these batteries are also shown; 
the 2-HF model with A VC is technically 
the most interesting. 

Milnes Radio Co., Ltd., Church Street, 
Bingley, Yorks. 

The Mullard MU35 superheterodyne. 

MULLARD (75) 
First consideration on this stand must 

be given to the MU35 superheterodyne. It 
is designed for AC /DC operation and a 
band-pass filter precedes the octode fre
quency-changer. A single IF stage is fitted 
and feeds a duo-diode which not only pro
vides detection and A VC, but also auto
matic noise suppression. This is achieved 
by the application of a negative bias to the 
detector diode. A triocle LF stage follows 
and feeds the pentode output valve. The 
set is priced at 12 guineas. 

The MB4 receiver is of the battery type 
and four valves are employed. A battery 
economy system of output is embodied, and 

Mullard FC2 octode 
frequency -c hanger. 

the set is listed at 
{9 I 2s. 6d. Three
valve battery re
cei vers, the MB 3 
and MB3A, at 8 
guineas, are also 
shown. 

In addition to re
ceivers, v a I Y t.· s 
naturally occupy a 
prominent place on 
this stand, and all 
t h e well - known 
t y p e s are rcpre
sc·nted. A new fre
qucncy-changer is 
shown, and this is 
the FC2, an octode 
designed for battery 
operation, and there 
i s a n e w driver 
,·ztlw, the Pl\12DL, 
for Class J3 opera
tion. The heater 
curn:nt of n:any AC 
types has been re
duced, and there is 

a new range of AC jDC types. Domed 
bulbs and mica supports havf' been adopted 
for the mains types in order to secure a 
maximum of rigidity. 

Mullard Wireless Service Co., Ltd., 
Mullard House, Charing Cross Road, Lon
don, W.C.2. 

N.R.S. (12) 
The principal activity of the National 

Radio Service Company is in connection 
with repair and similar work. However, a 
number of instruments are shown on the 
stand, including a series of Mavox short
wave sets designed largely for overseas use. 
The "Ether Cruiser" covers short waves 
between 13 and 63 metres, as well as the 
220-550 metre band. 

Brown headphones, both of the adjust
able reed and flat diaphragm types, are now 
made under licence by N.R.S. The firm 
also specialise in the installation of car 
radio receivers of all types, and, of course, 
also undertake the suppression of inter
ference from the ignition system of the 
vehicle. 

It seems that the crystal set exhibited 
here is the only one of its kind in the 
Show. 

National Radio Service Co., 15 16, Alfred 
Place, London, W.C.r. 

OLDHAM (66) 
The .chief feature of the Oldham exhibit 

this year is the new Capacity Clod: for in-

Mavox Tropical battery 
receiver (N.R.S.). 

Novel charge indicator incorporated in Oldham 
L.T. cells. 

clicating the state of charge in their LT ac
cumulators. It is a most usdul fitment and 
is embodied in all cells with the exception :Jf 
the unspillable and, of course, the jelly type. 
HT accumulators and the full range of dry 
batteries are also shown. 

0/dham aud Son, Ltd., Deuton, .ilall
cluster. 
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The Ormond Model 607 receiver. 

ORMOND (33) 
The mains recei~·ers shown by this firm 

are of similar basic design, but the Model 
6o6 is of the AC jDC type, while the 607 is 

for AC only. Three 
valves are arranged as 
an HF stage, a detec
tor, and a pentode 
output stage. A simi
lar set for battery 
operation is provided 
with a built-in frame 
aerial. 

A range of com
ponents is also on 
view, and this in
cludes variable con
densers of both single 
and gang types «s 
well as reaction con
densers. Both per
manent~magnet and 
energised moving

coil loud speakers are to be found not only 
in chas~is form but ;:ilso in a variety of 
cabinet styles. 

Omzowl Engineering Co., Ltd .. Onnond 
H ousc, Rosebay Avenue, London, E .C. I. 

ORR RADIO (96) 
The AC /45 receiver include,; variable 

selectivity and a response extending as high 
as 7 ,ooo c s is claimed. The set is a supc:r
heterorlyn having an octode frequency-

The Orr Radio Invicta AC,'45 superheterodyne. 



changer, one IF stage, a duo-diode detector, 
and a pentode output valve. It is priced ~.t 
II! guineas. There is also an all-wave set, 
l\Iodel A W I 56. This is AC operated and 
covers I3 I sso metres and 8oo I z,ooo metres 
in five bands. It costs IS guineas. 

In addition, a number of straight three
valve battery receivers are shown, including 
one, the FS I 36, Fisherman's Receiver, 
which is arranged to tune to the roo-metres 
band. It is a three-valve set, and is priCE·d 
at {9 I<JS. 6d. Universal sets are also to 
be found. 

Orr Radio, Ltd., 79a, Parkhurst Road, 
London N.7. 

OSSICAIDE (121) 
Power amplifiers and public address 

equipment constitute the principal intereot 
on this stand. A new development is a 
mobile amplifier ami associated apparatus 
for fitting in a motor car and for operating 
from the starter baHC'ry. It is rated at six 
watts. 

Ossicaide zo-watt amplifier with gramophone and 
receiver units. 

Apparatus that enables clock chimes lo 
be amplified and reproduced in public build
ings by means of loud speakers from a small 
chiming clock is shown, together with :t 
range of deaf-aid appliances of extraordinary 
compact form and in which special midget 
valves are employed. 

Ossicaide, Ltd., 447, Oxford Street. Lon
dou, W.r. 

PERTRIX ( 40) 
High-tension batteries of several capaci

ties and grades, and with an extremely 

good choice of voltage ratings and shapes, 
comprise thB main Pertrix exhibit. The 
latest "Special Power" battery seems 
particularly attractive for high-quality bat
tery sets of relatively high consumption. 

The new semi-unspillable accumulator 
cell is, as its name implies, not intended to 
be stood on its head, but will stand a lot 
of careless usage, and is a useful general
purpose type costing I IS. 

Britannia Batteries, Ltd., Union Street, 
R<'dditch. Wurcs. 

Pertrix semi
unspillable 

accumulator. 

PHILIPS (62) 
Many departures from conventional prac

tice are to be found in the Philips 57SA 
"all-wave" superheterodyne, which covers 
short waves between r6 and so metres as 
well as the uormal broadcast bands. There 
is a signal-frequency HF stage and, at the 
other end of the set, a triode output valve. 
Variable st'lectivity is provided, and the 
loud speaker is of the permanent-magnet 
type-very unusual in an AC set nowadays. 
The cost of this model is I8,! guineas. At 
the other end of the price scale is a simple 
detector-LF two-valve AC set at 6~ guineas 
only. 

Between these two extremes is a wide 
choice of inh"rnH·diate models. The uni
versal superhd., Tvpe 585U, embodies 
many highly practical featnres, while those 
who prefer the '' straight '' circuit can get 
a high performanCl' from the z-HF "Super
inductance '' model, for which an abnor
mally good signal-to-noise ratio is claimed. 
Several of the chassis are available either 

Philips radio-gramophone, Model 539A. 
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Philips universal receiver, Model 838U. 

as table models or in console or radio
gramophone form. 

Philips Lamps. Lid., 145, C!tarwg Cross 
Road, Lundo11, TV.C .2. 

PIX (201) 
This firm is showing the Pix Invisible 

Aerial, which consists of a narrow strip of 
adhesive fabric carrying a iin. strip of 
aluminium foil. It can readily be pressed 
on to any surface, and so forms a ready 
means of ert>cting an indoor aerial. lt is 
sold in 30ft. rolls at 2,;. The rest of the 
exhibit includes valves in hoth battery am! 
mains typt·s, lightning arresters, and 
volume controls. 

British Pix Cu .. Ltd., II8, Southwark 
Strel'i, Londu11, S.E.r. 

Polar dual short-wave condenser, Type E. 

POLAR (49) 
The Polar range of gang condensers re

rnams substantial! y unchanged apart from 
a few modifications to the Midget models. 
A four-gang tvpe has been introduced, which 
is shown in straight and superheterodyne 
types, at 22s. each. All the Midget con
densers are IlO\V as:::.t·nJblecl in a new one
piece steel chassis giving greater strength 
and rigidity, and so precluding any possi
bility of warp or twist which might disturb 
the initial matching of the sections. 

\Vhilst tracking oscillator sections for 
1 ro kc /s is standardised, condensers for use 
with 4h5 kc js IF amplifiers can be supplied. 

A new short-wa\·e cond('nser, the type G, is 
shown. This is assembled on a Steatite 
base as nst·d for the tvpt> E, but it is fitted 
with zinc-alloy vanes, and the two-gang 
model has separately insulated rotor sec
tions. The single-gang style costs os., and 
the two-gang I2:i. 6d. 



AUGUST r6th, 1935. 

Complete Show Report-
Single condensers in a variety of styles, 

together with a full range of condenser 
drives, complete a very interesting display. 

Wingrove and Rogers, Ltd., I88-I8g, 
Strand,- London, W.G.2. 

PORT ADYNE (99) 

The principal exhibit here is an AC-DC 
superheterodyne with the latest refinements, 
which costs I2 guineas. A companion bat
tery model is made at the same price, 
while the mains chassis is also available as 
a radio-gramophone at 23 guineas. Another 
set, for battery feed, includes a "straight" 
HF-det.-LF circuit. 

Portadyne Radio, Gorst Road, N. Acton, 
London. N. W.Io. 

PRIMUS (19) 

This stand is devoted to a display of 
high-tension batteries at competitive prices 
and to a range of the Primustatic loud 
speaker models. These loud speakers 
operate on the electrostatic principle, and 
four models are available, ranging from 
'the Chassis D model, measuring 14in. x 16in., 
at 255- for battery sets and 27s. 6d. for 
mains, to the Giant model chassis for mains 
only and measuring 48in. x 6oin. at IO 

guineas. 
Prirnus Manufaclztring Go_, Ltd., Prirnus 

House, Willow Street, London. E.G.2. 

PRISM MFG. CO. (116) 

The radio-gramophone shown by this firm 
has a receiver chassis which includes two 
HF stages with Litz-wound coils. The 
power output is 4 watts. . An unus~ally 
high standard of reproductwn IS cla1m~d 
and attributed to the employment of a 
special rcprcducing system in which two 
loud speakers are involved_ It is for AC 
operation and is priced at 45 guineas. 

Portable amplifiers arc also shown. .!'he 
ACA /5 r is for AC working and has an out
put of il watts with a gain of I 10 db. The 
price of 30 guineas includes the microphone. 
A similar amplifier for AC I DC operatwn 
is available, and there is also a horn-type 
loud speaker. 

Prism Manufacturing Go., California 
Works. !Jnr;hton Road, Belmont. Surrey. 

J>YE (84) 

The new range of Pye receivers in the 
" T " series show a strong family likeness 
in the style of cabinet adopted. In one 

Pye Model TP/B portable receiver. 

Wfi.TI'®ll®~~ 
W®TI'll~ 

of the sets employing QA VC an improved 
circuit has been introduced which ensures 
freedom from distortion on weak signals. 

The Model T7 AC receiver is designed for 
use with an elevated aerial, and the circuit 
comprises a band-pass filter leading to an 
octode frequency-changer, which is follo:ve<i 
by a pentode IF amplifier, double-dwde 
detector and separate pentode output_ valve. 
The price is 12 guineas, and the eqt11val~nt 
battery Model T6, at the same pnce, m
eludes a double-diode-triode detector and 
QPP output stage. 

A triode valve rated at 2.8 watts occupies 
the output stage in the Model Tg at 14 
guineas. This receiver employs the new 
compensated QAVC system and is fitted 
with a tuning indicator. 

Two self-contained portables, the Model 
TP /B and TP / AC at IS guineas and 16 
guineas respectively, complete the new 
series. 

The "Cambridge" receiver, Model 
CR / AC at 15 guineas, is being continued, as 
well as the SE/ AC console at r8 guineas, 
while other interesting products of the Pye 
factory include the "straight" battery 
portable ModelS/Qat £1r, the Model SE/ U 
universal superheterodyne at £r6, and a 
simplified AC mains superhet, the Model 
T2r, at £r3. 

Pye Radio, Ltd., Africa House, [(ingsway, 
London, W.G.2. 

R. & A. (56) 

R&A. 
"Multex" 
reproducer. 

The " Alpha " permanent-magnet mov
ing-coil chassis with its unique principle of 
diaphragm suspension is the leading product 
exhibited by this firm. It has a 1otin. 
diaphragm and is fitted with an output 
transformer giving .no fewer than sixty-five 
different ratios_ The price is 55s. The 
"Multimu," at 42s. 6d., incorporates a 
switch-operated matching control referred to 
as "impedance tuning," and the new mag
net system gives a high sensitivity. Lastly, 
there is the "Multex" Sin. reproducer, at 
32s. 6d., which is supplied with a universal 
transformer giving thirty alternative ratios 
by means of plug and socket connections. 
This reproducer is also supplied in a walnut 
cabinet with ebonite fret at 47s. 6d. 

The Type OPs8 output transformer fitted 
to the R. & A. "Alpha" reproducer is also 
obtainable separately at 18s. 6d. Of the 
sixtv five ratios twelve are allocated to 
push- pull arrangements. 

The requirements of manufacturers are 
catered for by a display of special models 
in the office on this stand. 

Reproducers and Amplifiers, Ltd., Freder
ick Street, Wolverhampton. 

R.A.P. (106) 

Among the receivers shown on this 
stand the ''Transatlantic '' model is worthy 
of attention. A heptode frequency
changer is used with a band-pass pre-selec
tor and one IF stage operating at a tre-

quency of 117-5 kcfs. AVC is fitted and 
the set is of the all-wave type, having tun
ing ranges of 19.5/52, zoo /550, and I ,ooo / 
z,ooo metres It is an AC set, but an AC/ 
DC model is available. The price is rz 
guineas. The Co!1tinental receiver is listed 
at 9 guineas and covers the medium and 

The RA.P. Continental receiver. 

long wavebands. An intermediate fre
quency of 473 kcfs is used and the powt:>r 
output is 3·5 watts. There is, in addition, 
a range of battery superheterodynes. 

R.A.P., Ltd., Ferry Works, Thames 
Ditton, Surrey. 

R.G.D. (88 & 89) 
Although the larger models (such as 1202 

and 1203) are retained, interest in this year's 
R.G.D. exhibit centres mainly around :1 

series of slightly simpler sets. But it must 
not be imagined that these new productions 
have been pruned down to the point where 
technical interest disappears ; on the con
trary, they are highly refined sets-trust 
R.G.D. for that-giving promise of ex· 
tremely satisfying performance in every 
direction. 

Model 704 embodies a 7-valve super
heterodyne circuit with signal-frequency 
HF stage and output triode. Three valves 
are controlled by the AVC system and vari
able selectivity is included_ A separate 
oscillator valve and twin speakers are fitted 

R. G. D. console radio receiver. 

As a non-automatic radio-gramophone, the 
set costs 48 guineas; as an automatic, 55 
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guineas, or as a radio console without 
gramophone equipment (a new departure 
for R.G.D.), 38 guineas; AC or DC modds 
are available. 

R.G.D. 12-valve Model 1204. 

A somewhat similar but even more am
bitious chassis is included in the Model 705 
all-wave automatic radio-gramophone, 
which covers short as well as medium and 
long broadcast wavelengths. The HF stagcc 
is etiective on all bands, and there is a two· 
stage IF amplifier; four valves are AVC
controlled. Again, variable selectivity and 
triode output are included, but, in view of 
the "all-wave" feature, wavelength cali
bration instead of station-name indication 
is provided. 

Radio Gramophoue Development Co., 
Ltd., Frederick Street, Birmingham. 

R.I. (102) 
This firm is specialising in the design of 

receivers for educational purposes, and five 
models have been approved by the Central 

R. I. short-wave converter. 

Council for School~ Broadcasting as pro
viding the necessary standard of reproduc
tion. The simpler mains-driven models 
include an HF-detector-LF circuit, <Jml are 
operated in conjunction with an external 
loud speaker mounted on a 3oin. baffle 
board. Battery sets are also manufactured, 

as well as a nine-stage mains superhetero
dyne. Gramophone equipment is available 
with any model. 

R.I. short-wave converters are now 
available for DC, AC or battery operation, 
and are being supplied in a new form for 
the use of constructors. Low-frequency 
transformers, chokes, and short-wave and 
other tuning coils are exhibited. 

Radio Instruments, Ltd., Purley Way, 
Croydon, Surrey. 

R.S.G.B. (202) 
This stand is the natural rendezvous of all 

keen wirf'less amateurs, especially those in
terested in experimental transmissions. 

The amateur apparatus displayed includes 
some fine examples of crystal-controlled 
transmitters, short- and ultra-short-wave 
receivers, also a short-wave converter. 

Radio Society of Great Britain, 53, Vic
toria Street, London, S.W.r. 

RADIOLAB (229) 
Whilst each of the new Radiolab test 

units are complete instrumc:nts and can be 
employed separately in their respective 
spheres, they have been designed for con
venient interconnection, so enabling a com
plete testing equipment to be assembled by 
gradual acquisition of tlw mdiviclual units. 
These comprise the All-Purpose Tester, an 
AC /DC measuring instrument, modulated 

Radiolab complete test set. 

HF oscillator, Omni Selector testing unit, 
and associated apparatus. 

Containing cas<'s for three and six units 
are available in which thte SL'parate parts can 
be assembled with provisinn for spares. 

The modulated oscillator costs {7 15s., tlw 
All-Purpose Tester {5 ss., and the Omni 
Selector {3 5s. A three-compartment case 
is priced at 30s., anrl the six-unit model at 
45S. 

Euerett. Edr;cumbe ond Co., Ltd .. Go/in
dale JVorhs, !fcndon, Lnndon, N. TV.g. 

RAWLPLUG CO. (120) 
The well-known "Rawlplugs" have 

several radio uses, particuiarly as an aid to 
the installation of outside aerials. The 
makers are also exhibiting Plastic l\letal, 
Plastic \Vood, and a low-priced electric sol-

Rawlplug soldering iron. 
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dering iron which costs 7s. 6d. There is 
also a special screwdriver with a grip attach
ment which facilitates the insertion of screws 
111 awkward positions. 

Rawlplug Co., Ltd., Rawlplug House, 
Cromwcll Huad, Londu11, S. W.7. 

REGENTONE (93) 
The new season's programme of Regentone 

includes a range of AC, Universal and bat
tery sets which art> shown as table models 
and as radio-gramophones. All embody a 

Regentone model AC, 56 superheterodyne. 

distinctive tuning system in which a column 
of light replaces the more orthodox pointer, 
whilst the scales an· station-calibrated. 

The series includes a five-valve, eight
stage supt'rheterodyne, which costs 11 

guim·as for AC operation aml 1 r} guineas 
as a universal AC jDC set. Its specifiCation 
is quitt> up to elate, and in the case of the 
nni versa! nwcld has a safetv n1ains connc·c
tor on the back '.vhich antmnatically discon. 
nects the mains supply should it be ·remon·d 
without first switching ofi. 

A complete range of Regcntonc- mains 
units is also shown. 

Regentone Products, Ltrl., TVorton Road, 
Isleworth, Middlesex. 

RIST (213) 
Flexible wires including twin fiat exten

sion cord for loud speakers, mains leads, 
screened flexible conductors, battery cords, 
etc., are displayed on this stand. The 
colour-coded connecting wire coven·d with 
"push-back" sleeving is also an important 
product of this firm, which specialises in the 
preparation of wiring assemblies to manu
facturers' specifiCations and drawings. 

Rist's Wires {Old Cables, Ltd., Freeman/le 
Road, Lowestoft. 

ROLA (43) 
The Type Drz high fidelity moving-coil 

loud speaker is given prominence on this 
stand. For DC excitation the price is 
£5 ros., and for AC £;· r5s. The sper·ch coil 
has an impedance of 8 ohms, and tran~
formcrs for anv given output conditions Cclll 

be supplierl. 
Two new '' wide range extension 

speakers have also been added to the Roia 
programme. The type number of these 
models, which have 9tin. diaphragms, is 
F720 PM. One is for receivers requiring 
an extemion speaker of the lo\v impedance 
type and costs Lr 7s. 6d. for the chassis 
only, or !,2 rss. in a burr walnut cabinet 
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lined with Celotex. The other modd is 
fitH·d with a multi-range transformer for 

British Rola Type Dr2 loud speaker. 

high impedance outputs and is priced at 
£r 15s. for the chassis and £3 2s. 6d. in 
cabinet. 

New 6in. and Sin. speakers with both per
manent magnet and energised magnets and 
of dustproof construction are also shown, 
while a special car radio reproducer with 
6in. diaphragm, also incorporating the dust
proof features, is available in permanent 
magnet and energised types. 

British Rola Co., Ltd., Minen•a Road, 
Park Royal, London, N. W. 10. 

SIEMENS (100) 
The "Full o' Power" range of HT bat

terie~ shown on this stand is made in a wide 
variety of voltages and capacities for all 
battery receiver requirements, and special 
batteries have been produced for rcplac•c
ment purposes in well-known receivers 
requiring batteries of special dimensions. 

Siemens Electric Lamps and Supplies, 
f:ld:, 3S-3'), Upper Thames Street, London, 
l:.C-4-

SONOCHORDE (54) 
The exhibit on this stand is largely de

voted to the. practical·applications of piezo
electric crystals to broadcast reception. 

Sonochorde " Piezo-coil " loud speaker. 

Perhaps the most popular use to which the 
Rochelle salt crystal has been put is in the 
construction of gramophone pick-ups, and 

these are represented by the " Standard " 
Model SS, at 42s., and the "De Luxe" 
mo<;lel, fitted with a specially selected cryst3l 
cartridge and with self-aligning bearings in 
the swivel head, at 4 guineas. 

Among the large variety of loud speaker 
units the Type Rr55 tweeter, at 21s., and 
the "Piezo-coil" speaker, at 5 guineas, may 
be selected as of outstanding interest. The 
latter comprises a Sonochorde "Senior" 
PM moving-coil loud speaker with ro!in. 
cone in combination with the tweeter unit. 
The two £~ctions of the loud speaker are 
coupL:d by a continuously variable tone 
control, the knob of which is mounted in 
the centre of the protective fret. 

Other applications of the piezo-electric 
crystal which are represented include dia
phragm and sound cell microphones, vibra
tion pick-ups, and other associated appara
tus. 

Sonochorde Reproducers, Ltd., Rothermel 
House, Canterbury Road, London, N.lV.6. 

SOUND SALES ( 108) 
This stand is devoted chiefly to a display 

of mains equipment, including transformers, 
chokes, and condensers of all types. Special 
shielded chokes for interference suppression 
are also made, with current-carrying capaci
ties up to 30 amperes. 

Sound Sales light P.A. Sp<!aker. 

The Push-Pull Quality Amplifier occupies 
a prominent position on the stand, and is 
available with an output of 4 watts or 12 
watts, while a radio feeder unit can be ob
tainecl. An amplifier with an output of no 
less than 30 watts obtained from a pair of 
PX25A ,,alves operated in " low-loading" 
is shown. 

V3riable selectivity IF transformers for a 
frequeEcy of 465 kc(s are on view and priced 
at ros. Litz-wcnmd iron-core coils arc used, 
and the mechanical arrangements are such 
as to permit ready gangiug ot the controls. 

Two new loud speakers are to be found ; 
one is of the horn type for PA work, and 
will handle up to 5 watts; it is priced ~,t 

£S !OS 

Sound Sales, LLd., Tremletl Grove Works, 
Junction Road, Lmulon. N.HJ. 

SUFLEX (205) 
This firm is showing insulated sleeving in 

a variety of sizes and colours, also sleeving 
of which one particular pattern is designed 
for use in very high-voltage circuits. 

Sufiex, Ltd., Aintree Road, Perivale, 
G rec n ford, Middlesex. 

SWIFT LEVICK (113) 
The display of finished permanent mag

nets of all types includes magnets con
structed from the latest "Alnico" alloy, 

the constituents of which include cobalt as 
well as nickel and aluminium. Sets of indi
vidual components suitable for assembly by 
manufacturers of loud speakers in their own 
factories are also shown. 

Swift Levick and Sons, Ltd., Clarence 
Steel Works, Sheffield. 

T.C.C. (37) 
The exhibit on this stand comprises fixed 

co.ndens:rs of. every conceivable variety. 
MICa drelectnc types ai).d non-inductive 

T.C.C. Type 902 electrolytic condenser. 

tubular paper condensers for receiver cir
cuits form an important section, and there 
are also high capacity paper condensers in 
many different voltage ratings for smoothing 
equipment. Dry and aqueous electrolytic 
condensers are on view and are available in 
voltage ratings between 12 volts and 550 
volts, the dry type being made in waxed 
cartons and metal boxes. 

An important section of the display is 
that devoted to anti-interference equipment 
anci many examples are shown. Special types 
are available for refrigerators, sewing 
machines and hair dryers. 

Telegraph Condenser Co., Ltd., Wales 
Farm Road, N. Acton, London, W.3. 

T.M.C .. HYDRA (29) 
T.M.C.-Hydra condensers are shown in 

rectangular metal cases for working 
potentials ranging from 300 volts to 1,500 
volts DC. As in every case the test voltage 
is more than twice the working potential 
the margin of safety provided is very large. 

There is a series of block condensers, 
also a range of tubular models rated at 6oo 
volts DC working in capacities of from 
o.ooor mfd. to o.I mfd. They cost between 
6d. and Is. 3d. each accordit1g to capacity. 

A new development is the Varidep 
transverse current microphone constructed 
on an entirely new principle. It is housed 
in a compact bakelite case available 
finished in various colours. The price is 
£7 7s., or mounted in a stand £S Ss., and 
a special astatic transformer for it costs 
rgs. 6d. 

Telephone Manufacturmg Co., Ltd., 
Hollingsworth Works, Martell Road, Lon
rlou, S.£.21. 

TANNOY (90) 
Portable public address units and band 

equipments are prominent among the wide 
range of electro-acoustic apparatus manu
factured by this firm. The Model GUBro, 
designed for AC, DC or battery operation 
and sold complete with microphone, gramo
phone turntable and loud speaker for 4S 
guineas, is a recent addition to the range, 
as is the Gl\h2A equipment at 45 guineas. 
The latter includes a 12-watt amplifier with 
a characteristic fiat within 2 db. from 50 to 
I6,ooo cycles. A larger edition of this 
eauipment, the GM5oA, has an output of 
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so watts undistorted, y<·t wPighs only 741!~. 
The price is so guineas. 

For large public addrc·ss installations U.c 
Tannoy rack system has bl'tn introduc<:d, 

and in Yiew of the recent interest in loud 
speaker tests a complete response curve· 
recorder built on this principle is attracting 
wide attention. 

Additions to the range of loud speakers 
include the new PS projection type with 
directional baffle, and the range of micro
phones now includes a laboratory type con
denser microphone with a substantially 
level response from so to Io,ooo cycles. 

In conclusion, mention should be made of 
the very workmanlike l\Iodel RGso radio
gramophone specially designed for use in 
schools. 

Tamwv Products. Canterbury (;rove, 
Londou, ·s.E.27. 

Tannoy RGso radio-gramophone for schools. 

TUCKER EYELET CO. (122) 

The display on this stand is of a wide 
variety of small metal pressed parts which 
are extensivelv used in the manufacture of 
components arld receivers. 

George Tucker Eyelet Co., Ltd., ]ameson 
Road, Aston, Birmingham, 6. 

Tannoy UB25 band 
amplifying equipment. 

362 VALVES (212) 
This stand is devoted to a display of re

ceiving valvrs of both directly and indirectly 
heated types. The former are available not 
only in 2-volt, hut also in 4-volt and G
volt models, while the indirect!\· heah?d 
class embraces all modern types o{ valve ; a 

Interior of the 362 PXso valve. 

cluo-diode-triode is being introduced, and 
also a heptode frequency changer. Several 
directly heated power val VC'S, the PX25 and 
PXso, are shown, and are recommended 
as being also suitable for small transmitters. 

T/1(' 362 Radio Val<M Co., Ltd., Stoncham 
Hoad, UppN Clupton, Londou, E.s. 

ULTRA (73) 

The Clock-Face tuning dial fitted to all 
the receivers shown by this firm is alone 
sutf1cient for the sets to warrant more than 
a passing glance, for it is not only simpll' and 
of pleasing appearance but legible. The 
l\Iodd 25 is a superheterodyne of the three
valve type with a triode-pentode frequency
changer and a duo-diode-pentode output 
valve. A neon tuning indicator is fitted. 
The AC table model is priced at 12 

guineas, and both consoles ami radio-gramo
phones are shown. 

The l\Iodel 66 is also a three-valve 
receiver, but it is a straight set with 
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one HF stage. An HF pentod(~ is used 
for tb(• ddedor, and the output is also pro
vided by a pt>ntode. A special filter is in
cluded Jor redncing interference trom Droit
wich, and the radio-gramophone model is 

The Ultra Model 66 radio-gramophone. 

list~d at rG guineas. A similar receiver de
signed for battery opnation, l\Iodd 77, is 
also shown. 

Ultra F~lectnc, Lid., lVcstem Avenue, 
Aclon, T1'.3. 

lJNIRAD (18) 
Uniracl f('Ceivcrs hold special interest to 

the overseas listener, as all embody a short
wave range, whilst ·some are exclusivelv 
short-wan· ~ets, and all aiT availaLle buiit 
especial! v fm tropical use. 

A sevl·n-vahc all-wa\'C· AC superhetero
dyne is shown in tropical form for {32, and 
a batten· type at {30. Tlwre is, in the range, 
a short-\\·a vc superheterodyne converter, 
which, complete with AC mains supply unit, 
costs lH 

Union Ror/10 Co., U.R. Worhs, Campbell 
Road, Croydon, Surrry. 

Varley Permeability Tuner. 



AUGUST 16th, 1935· 

Complete Show Report
VARLEY (31) 

Intermedio.te frequency transformers 
occupy a prominent position among the new 
apparatus shown by this firm. A trans
former designed for operation at 465 kc/s 
and fitted with Litz-wound iron-core coils is 
on view, and it is provided with air-dielectric 
trimming condensers to increase both the 
efficiency and the stability of adjustment. 
Variband transfornwrs, in which the coupling 
can be adjusted by means of a panel control 
for variable selectivity arc also shown. 

The advantages of permeability tuning 
in permitting constant selectivity and am
plification are now extended to the super-

Varley Air-Ttme IF transformer. 

heterodyne by the introduction of thr<'e- an(] 
four-gang permeability tuners provided with 
padding coils for the maintenance of correct 
ganging in the oscillator section. The 
previously introduced models for straight 
sets are, of course, still obtainablt>. 

The rest of the exhibit is devoted to l 

display of iron-core tuning coils, LF trans
formers, smoothing chokes, mains tran.3-
fornwrs, n.>sistances and HF chokes. 

Varley (Oliuer Pell Control, Ltd.), Bloom
field Road, London, S.E.18. 

VIDOR (98) 
Not only does this exhibit consist of drv 

batteries for every conceivable \Vireless pur
pose, hut a range of receivers is also in
cluded. Among these the CNnz is of par
ticular intPrest in that it is an AC jDC set 
designed for all-wave reception ; it is priced 
at ro guineas and has four Yalyes. A three
valve battery set of the all-wave type is 
priced at 8 guim·as. · 

Vidm. Lid West Street, Entlz, Kent. 

W.B. (95) 
The "Stentorian" range of loud speakers 

has been improved by the adoption of a 
largcr permanent magnet of higher Jlux 
dc~nsity, a new speech-coil former wwd in 
conjunction with an improved method of 
centring, and imprm·enwnts in the method 
of interleaving sections in the "l\:Iicrolode" 
output transfom1ers which have resulted in 
an extension of the frequency range at both 
ends of the sc1le. horinc tablets givin>!: 
the output settings for the lcadtng makes e<f 
receivers arc also included on the "Senior" 
and "Junior" model;. The range co01sists 
of Types 36S (Senior), 36J !junior), and 
36B (13<1by) at 42s., 32s. 6cl. and 2JS. 6d. 
rcspecti\·cly. There is also a midget 
spcal,er with 4in. cone and a three-ratio 
tramfornwr at 17s. 6d. The "Senior" and 
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Next Week 's Special Number 

AUG. 23: 
OF THE 

REVIEW 
SHOW 

Thi"" i~stte will contain a nurnlwr of ~pPcial artic:lf's 
Oy tJ-.e technical staff of The VVirelcss ~rorld hased 
on a careful study and comparison of the new 

season's apparatus. 

REMEMBER OLYMPIA IS OPEN UNTIL 
SATURDAY AUGUST 24th, 11 a.m. TO 

10 p.m. DAILY. 

. . 
: ....................................................... : 
" Junior " models are also available iT1 
cabinets which have been specially lined to 
give acoustic properties designed to suit the 
characteristics of the loud speakers. Theo;e 
models are priced at 3 guineas and 49s. 6d. 
n·,;pectivcly. · 

From a technical point of view the most 
intere,;ting development shown on this stand 
is tlw "Stentorian Duplex," which is fitted 
with a horn-type tweet,,r projecting through 
the hollow centre pole o{ the main cone 
magnet. Separate volume controls are prD
vided for the two units, and the price of 
this IWw instrument, which should appeal 
to the experimenter, is 4 guineas. The 
tweeter is available separately at 2 guineas. 

Whiteley T:lectrical Radio Co., Ltd., Vic
toria Street, Mausfield, Notts. 

W.B. "Stentorian Senior " loud speaker. 

WATERHOUSE (219) 
The activities of this firm are devoted 

to the manufacture of radio furniture, 
their exhibit including tables and stands 
for most of the well-known proprietary re
ceivers, cabinets and record cupboards. 
A special fea turc is a cupho;1_rd table in 
which space is provided for accommodatinc; 
the set, also wet HT units nf 1 he l\Iilnes 
style. This model costs £3 IOs. 

Frerlerick Waterhouse, Ltcl.. Aslzwood 
Street, Dudley Hill, Bradford. 

WEARITE (217) 
The activities of this firm cov<'r a wide 

f1cld, and the apparatus displayed is corre
spondingly varied. A new air-core tuning 
coil is olwwn at the price of ss.; this is the 
Unigen coil. There is a new range of iron
core coils and IF transformers, including the 

variable-selectivity type used in The Wire- · 
less World 1936 Monodial AC Super. A 
range of plug-in short-wave coils is also 
shown, and there is a wave-trap coil designed 
for operation on both long and medium 
wavebands. 

Testing equipment forms by no means a 
negligible part of the show, and it includes 
an oscillator covering a wide range of fre
quencies and provided with internal modula
tion. A multi-range meter unit permitting 
measurement of AC and DC voltage and cur
rent, as well as resistance, inductance, and 

Wearite Valve Tester. 

capacity should not be overlooked, and ser
vice men will be interested in the valve 
tester which is claimed to be applicable to 
any type of valve. 

Mains transformers and smoothing chokes 
are also shown, in addition to a multitude 
of small components, including switches and 

.HF chokes. 

Wright an.Z Weaire, Ltd., 740, High Road, 
Tottenham, London, N.17. 

WESTINGHOUSE (101) 
Rectifiers, and apparatus embodying recti

fiers, form the exhibit of this firm. The well
known copper-oxide rectifier can now be ob
tained in forms suitable for almost any pur
pose. Low-voltage heavy-current types arc 
available for battery charging, medium
voltage medium-current types for HT bat
tery eliminators, and high-voltage low-cur
rent models for mains units which are 

Waterhouse table cabinet. 
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destined to provide the operating voltages 
for cathode-ray tubes. Miniature rectifiers, 
known as \Vestectors, are shown, and these 
have a sufficiently low capacity to function 
efficiently at radio-frequencies and are con
seqm'ntly of wide application in receivers. 
Other types find their way into AC volt
meters and milliammeters. 

Westinghouse Brake and Signal Co., Ltd., 
82, York Road, King's Cross, London, 
N.r. 

WESTON (216) 

The \Veston Super Oscillator, model 692, 
is a new addition to the series of test appara
tus made by this firm. Its frequency range 
is roo kc 1 s to 22 megacycles (3,ooo metres 
to IJ.6 metres) and separate plug-in coils 
are used for each waveband. Internal 
modulation at 400 c/s is available fixed at 
so per cent., but external modulation can 
be applied if required. 

\Veston retains the Selective Analyzer in 
its original form for the new season, since 
it meets all present-day and near future de
mands ; furthermore, this and the new oscil
lator together form a complete testing equip
ment for servicing and investigating the per
formance of every type of receiver. 

Portable servicing equipment made by Weston. 

These two instruments are :l'.'ailable in a 
neat carrying case, including all accessories. 

Weston Electrical Jnstmment Co., Ltd., 
Kiugston By-pass, Surbiton. Surrey. 

WHARFEDALE (203) 

Important technical developments in the 
Wharfedale range of loud speakers include 
the application of a new method of protect
ing the air gap from the ingress of dust ancl 
the introduction of a new type of exponen
tial cone in the "Bronze" chassis at 3ss., 
and the "Auditorium" chassis at 6os. for 
the DC energised model and 9SS. for the per
manent magnet model. The " Standard " 
and '' Golden '' chassis are being continued 
at 2ss. and sos. respectively. These prices 
do not include the output transformer, 
which can, however, be fitted in all cases 
for a slightly increased price. There is a 
wide range of extension speakers with or 
without transformer at prices ranging from 
J2S. to tS· 

A late addition to this range is thP 
" Queen An ne Cabriolet," which stands on 
legs and is fitted with the '' Golden ·' 
chassis. The prices of this instrument are 
£8 without transformer and £8 ISS. with 
univetsal transformer. All extension 
speakers are fitted with the \Vharfedale 

Wharfedale " Queen Anne Cabriolet " 
extension speaker. 

"Truqual" volume control. Incidentally, 
it was noticed that all permanent magnet 
loud speakers on this stand were fitted with 
nickel-aluminium alloy magnets. 

Wharfedale Wireless Works, 62, Leeds 
Road, Bradford. 

Random 
Radiations 

By "DIALLIST" 
Car Radio Regulations 
THE first draft of the regulations govern-

ing the use of radio sets in cars has just 
Leen issued by the 1\Iinistry of Transport 
for consideration bv the various bodies con
cerned. So far as- one can see, the sugges
tions sePrn to be thoroughly sensiLle and 
framcd in the interests of safety. It is, for 
instance, proposed that the whole equip
ment, except the loud speaker, shall be con
tained in "n earthed metal case; that no 
lead outside this case shall carry a voltage 
higher than that of the lighting battf'ry (or 
the propulsion battery in electrically driven 
vehicles); that adequate fuses shall be pro
vided !JetwcPn the set and the battery. One 
proposal which may meet with some oppo
sition is :hat it shall be illegal to use a car 
radio sC't in built-up areas. As an old 
motorist I pl'rsonally regard this as .-ery 
sound. Tr<tfftc conditions in built-up are<1s 
are often such that the whole of one's atten
tion must be conn~ntrated on driving; a 
sudden outburst of music from somebodv 
else's car might distract one at a critica·l 
moment, with unfortunate results. ·- .. .. 
John Tilley 
BY the death of John Tilley, who rose from 

obscurity to fame in less than three 
years, listeners have sustained a very real 
loss. Comedians who can be really funny 
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in a perfectly natural way in the studio are 
few and far between, but Tilley was one uf 
them. His was an astonishing career. 
During the war he obtained a commission 
in the Air Force, but, as he put it, two
thousand pounds' worth of smashed aero
planes secured his transfer to the Gordon 
Highlanders. After the war he became a 
medical student without success. He lost 
a fortune of £to,ooo left by his father and 
was by turns a paper merchant, a dealer in 
antique furniture, a bank clerk, a meat sales
man and an advertisement canvasser. It 
was this last job which proved the stepping
stone to fame. His efforts to obtain an 
advertisement from the manager of a music
hall amused the latter so much that he 
offered Tilley a job just to walk on to the 
stage and be himself. In a matter of weeks 
he was the most popular of turns. Then 
the B.B.C. "discovered" him and he be
came a regular and popular feature of the 
broadcast programmes. Tilley wrote all his 
own monologues and his secret was just that 
he was natural. His death at the age of 
36, just when success had come his way at 
last, was a tragedy. ...... 
Looking Forward 
JT'S interesting sometimes to speculate on 

what broadcasting will be like when it 
achieves its si! ver jubilee I 2~- years from 
now. In the 12! years that have passed 
since 2LO, the original London station, first 
made its voice heard developments have 
been rapid. The number of stations in all 
countries has increased by leaps and bounds; 
continuous programmes lasting for twelve 
hours or more have replaced the old system 
of giving us nothing much during the day 
and three or four hours of good entertain
ment in the evening; the high-powered 
stations of yesteryear would be regarded as 
midgets to-day;. relaying has been de
veloped to such a point that one man can 
now speak to the entire civilised world; the 
quality of transmissions hns been improved 
out of all recognition. To many people 
wireless broadcasting seems now to have 
reached such a state of perfection that there 
is little more to be done. nut shall we not 
see in the second half of broadcasting's first 
twenty-fi,·e years' developments just as 
great as those of the first half? And, if so, 
what will those developments he. 

a• .. m• 

A Prophetic Mantle 
MY own feeling is that within a very few 

years we are gomg to see enormous 
changes. The long and medium wave
bands are already so overcrowded that high 
quality r('production is almost impossible 
unless the distance between receiving and 
transmitting aerial is comparatively small. 
If you don't believe me, borrow, beg, buy or 
steal a genuine high ftdelity set and try it on 
stations other than your locals. You will 
find, I think, that you can make very little 
use of the response to the higher frequencies 
that is available. There is already a great 
and growing demand for "top," but you 
can't give the high notes full play unless 
there is something like a IS kilocycle separa
tion between the stations. At present we 
have a nominal 9 kilocycles, and as month 
follows month more and more problems of 
mutual interference arise on the wavelengths 
allottee! to broadcasting. My own forecast 
is that the reproduction of the "sound" 
portion of television broadcasts on the ultra 
short waves by means of first-rate receivers 
will come as such a revolution to listeners 
that within ten years the bulk of broad-
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casting in all countries will be conducted on 
wavelengths below 10 metres. Most of them 
will retain a certain number of long-wave 
or medium-wave stations for the purpose of 
covering areas that cannot be reached by 
the ultra-short; but after the peak point 
has been reached in two or three years' 
time the number of long-wave and medium
wave stations will decrease rapidly. .. .. .. 
Another Mystery Ray 
THE American Naval authoritie~ have 

been conducting experiments with 
some form of radiation which is n,\turC~lly 
dubbed a mystery ray by the lay Pre,-;. 
So far as on~: can make out, what ln~ he,•u 
done is to produce an invisible focused 
beam, by means of which enemy vessels 
can be located and guns trained on them 
at long ranges in the dark. During the 
experiments the apparatus was installed 
in a lighthouse, a searchlight projector 
being made to move with the beam, but 
the light itself not being switched on until 
the observers reported the target located. 
The searchlight lleam thus represented the 
path of an imaginary projector. At a range 
of 5 miles "direct hits" were scored nearly 
every time. 

What Is It ? 
One wonders whether the radiations used 

are above or below the scale of visual fre
quencies. Neither ultra-violet nor infra-red 
rays are visible to the eye, though both 
can be made visible indirectly. Objects 
illuminated by X-rays, for instance, can 
be seen by means of the fluorescent screen, 
whose action may be compared with that 
of a detector of a wireless set. The detec
tor converts radio frequency oscillations, 
which arc far too rapid to affect the ear, 
into oscillations within the audible scall'; 
a fluorescent screen, similarly, emits visible 
rays when bombarded by those whose fre
quency is far too high for the eye. Infra
red rays cannot be detecil'd by fluorescence 
since their freqlll't)c;.· is already too low for 
the eye, and flnorescenn· always means a 

reduction in the frequency. The only 
known means of making them visible is the 
irse of a special camera pia te. Detection 
could be done on much the same lines as 
the delayed method of television, though 
the necessary lag of some 30 seconds would 
make searching with a beam very difficult. 
Infra-red rays have the advantage of pene
trating fog or falling snow, either of which 
would render the ultra-violet completely 
usdess . .. .. •• 
Another Dance Band Storm 
DANCE music, I see, has been the subject 

of yet another smashing attack by no 
less a person than Harrow's Director of 

Music, who classes certain types of synco
pated music as exotic and pernicious. This 
has made the dance band leaders get up on 
their hind legs, and the warfare continues. 
As Mr. Harry Roy rather neatly put it, if 
dance music were altogether bad, then 
Ioo,ooo,ooo people must be wrong. Myself, 
I have no great objection to dance bands as 
dance bands if only they won't croon
crooning I do regard as one of the nastiest 
noises that the ingenuity of man !Jas yet 
been able to produce. Though I seldom tune 
in dance music deliberately I can listen to 
a certain amount of it when I am in the 
mood. It does, though, strike me as being. 
on the whole, monotonous and singularly 
lacking in good tunes. 

DISTANT RECEPTION NOTES 

T HOUGH at the time of writing we 
are still enjoying hot dry summer 
weather, American stations are com

ing in remarkably well on nights when 
atmospherics are not too seYere. It is a 
rather nirious fact that for 18 months or 
more by far the best part of the medium 
waveband for American stations has been 
that which lies between about 220 and a 
little over 300 metres. Some years ago re
ception was good on wavelengths up to at 
least 4 70 metres. One used to be able to 
hear stations such as KFI of Los Angeles, 
\VEAF of New York, KPO of San Francisco 
and \VL\V of Cincinnati. But during the 
last two winters I have heard very little 
above 300 metres, and I think that the same 
appli•·s to mmt listeners who try for medium
wave transatlantic stations. Those which are 
best heard at the present time are \\'CAU 
Philadelphia nn 256.4 metres, \VPG Atlantic 
City on 272.6, \VTIC Hartforcl on z88.3, and 
·\VBZ Boston on 302.8. Others are to be 
found on occasion on somewhat shorter 
wavelengths; we have thus a good bJ.nd be
tween 220 and, say, 305 metres, with a 
Sjl!'Cinlly good por·tion from 250 metres up
wards. 

Speaking of American stations leads me 
to wonder how many less experienced seekers 
after American dations have been misled 
on hearing the call sign for which they have 
been waiting by the American habit of pro
nouncing Z as Zee. To our ears it sounds 
just like C, and if you don't tlimble to the 
fact that it is really Z much fruitless search
ing of station lists may ensue. 

Mr. Royal, the Vice-president of that 
huge American chain, the National Broad
casting Company, has been spending some 
time in this country, and it is expected that 
one result of his visit will be trequent pro
gramme exchanges between this country and 
the United States. The N.B.C. controls 
about 120 stations in the northern part of 
the United States, and the authorities find 
that their listeners approve highly of the 
British programmes that they have so far 
been permitted to hear by means of relay
ing. In this country American relays have 
also proved popular, and it is good news 
that we are likely to have more of them. 

Probably because it is so far away and 
we hear so little of it in the news, many 
people think of Iceland as a very small 
country. Actually it is a good deal bigger 
than either Scotland or Irelancl-bigger, in 
fact, than Denmark, to which it belongs. At 
present it has only one broadcasting station, 
Reykjavik, which has rather an unhappy 
wavelength partnership with the 35 kilowatt 
Russian station Minsk. Reykjavik's 16 
kilowatts have proved quite inadequate to 
give a proper service to a mountainous and 
rather thinly populated country. It is 
therefore proposed to increase the power 
during the coming 12 months to 50 or even 
IOo kilowatts. When Reykjavik first came 
into action some little time ago it was fairly 
well received in this country; but for some 
considerable time it has hardly been heard, 
except possibly in the more northeri y parts 
o£ Scotland. 

Poland is to add another station of 
moderate power to her team. It will work 
on 224 metres and probably have an output 
rating of between 2 and 3 kilowatts. The 
site of the station does not appear to have 
been selected yet. 

Finland is erecting two new transmitters. 
One of these is to replace the present I. 2 

kilowatt plant at Oulu. The power used at 
present is 1.2 kilowatts, but the new plant 
will be rated at 25. The wavelength is 6g6 
metres. The second is an entirely new sta
tion to be built at Vasa. The output is 
given as 10 kilowatts and the station will 
have to share a wavelength since no indi-

The New Large Studio (No. I) at Broadcasting House, Manchester. virlnal channel is available. D. EXER. 
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Radiolympia 
ANT I - INTERFERENCE 

measures are among the big 
features of the Show. The im
portance of quelling man-made 
static has never before been 
brought into such prominence at 
a British radio exhibition. 

* * * No one should miss Stand No. 
So, which is virtually a consult
ing room for all listeners 
troubled by electrical interfer-
ence. The stand has been 
jointly organised by the 
R.M.A., G.P.O., E.R.A., and 
the B.B.C. 

~~ * * 
A large number of Amencan 

visitors are expected this year. 
Guests from abroad are specially 
welcome at Stand 52, organised 
by the DPpartment of Overseas 
Trade. 

-r.- * * 
The biggest '' sideshow · · in 

the Exhibition is the Post 
Office village, which includes a 
section devoted to means for 
combating electrical interfer
ence. Another interesting at
traction is an office from which 
radiograms can be transrni tted 
free to ships at sea. 

King Bans Static 
THE only broadcast receiver 

in the Hedjaz is owned by 
King Ilm-Saud, who IS an 
ardent radio amateur. On this 
account he is all the more per
turbed by the static created by 
ships passing through the Red 
Sea, and has now issued a State 
decree forbidding all ships to 
utilise wireless :n the Hedjaz 
waters. 

It remains to be seen whether 
His Majesty, emulating a former 
monarch of history, will be able 
to suppress the waves. 

EVENTS OF 
IN BRIEF 

THE WEEK 
REVIEW 

I 
I 
I 
I 

I 
I 
I 
I 
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Television is Star Feature 
of Berlin Show 

T
HE world's first "Television 

Street'' is a feature of the 
Berlin Radio Exhibition, which 
opens to-day, August r6th. 
On both sides of the '' street '' 
six leading television manufac
turers are demonstrating recep
tion of the day's programme 
from the Post Office station. 
The whole of the television sPc
tion is in a darkened hall. 

In addition to the home tele
visiOn receivers, displays for 
large audiences are being shown 
on a ro,ooo-lamp screen, while 
in a small theatre a full-size 
cinema screen is being used to 
demonstrate television with in
termediate film. 

The television arrangements 
are not afiected by the new 
Government decree placing tele
vision under the control of the 
Air Ministrv. Close watch, 
however is "being kept on all 
transmitting gear, television 
now being part of Germany's 
national defence equipment. 

This year's radio exhibition is 
the largest yet held in Germany, 
occupying a third bigger area 
than the 1934 show. 

Chain of Studios 
ROUMANIA, although her 

broadcasting stations are 
limited in number, is deter
mined to appeal to every part 
of the country by installing 
broadcast studios in all the 
principal towns, each with a 
special line to Bucharest. 

220 Kilowatts for Finland 
L AHTI, Finland's principal 

broadcast transmitter, is to 
be made the most powerful in 
Europe, with an aerial output of 
zzo kilowatts. 

Sun Spoils Radio 
THE Polish broadcasting 

authorities are engaged in 
a campaign to popularise 
summer wireless as the number 
of listeners shows a falling-off 
during the hot season. Propa
ganda, both pnnted and broad
cast, is continuing at high pres
sure, and the radio industry is 
being urged to produce inexpen
sive summer sets. Prizes are 
offered to listeners who induce 
others to take out licences. 

As a correspondent remarks, 
if only the sun could be switched 
off the rest would be easy. 

Pirates' Paradise 
FRANCE is overrun with 

radio " pirates," according 
to the French National Federa
tion of Broadcasting. In an 
official statement the Federation 
declares that " whereas the 
number of licensed listeners in 
Great Britain exceeds a figure of 
six millions out of a population 
barely superior to our own, this 
country does not attain one
third of the number." 

The Federation, believing 
that the discrepancy is attribut
able to the large number of 
French listeners evading pay
ment of the tax, appeals to their 
morality and sense of duty. 

CLEARING THE DECKS AT OLYMPIA. An eleventh-hour picture taken at Radiolympia before the 
official opening which took place on Wednesday, August 14th. The striking fa~de, picked out in neon 

lights, shows London's skyline surmounted by radio and the crest of the R.M.A. 
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STOP ! A Brighton policeman 
photographed on point duty last 
week while picking up an official 
message on his pocket wireless 

receiver. 

More Power for Radio
Paris 

RADIO-PARIS is to be used 
for international propa· 

ganda. Last week M. Mandel, 
the French Postmaster-GeneraL 
announced that the power of 
the station is to be considerablv 
increased so that it will b"e 
audible not only in France " but 
bevond our frontiers." Hadio 
Paris already works on a power 
of So kilowatts. 

The Colonial station is to 
have two transmitters of 100 
kilowatts, considerably in exces= 
of any other short-wave station 
in Europe. 

Short-wave Listening 
Contest 

A SHORT-WAVE listening 
contest extending from 

September 1st to November 
3oth next is being organised by 
the International Short-Wave 
Club. The contest concerns 
broadcast reception only, and 
two months will be allowed 
after the closing date of the con
test for competitors to receive 
verifications from the more dis
tant stations. 

Full particulars of the con
test and of the prizes offered 
can be obtained on addressing 
an enquiry to: I.S. W.C. DX 
Contest, 8z, High Street, Clap 
ham, S.W.4. A halfpenny 
stamp should be enclosed. 

The 1936 Monodial AC 
Super 

IT is regretted that an error oc-
curred in the practical wiring 

diagram of this receiver which 
appeared on page 100 of The 
Wireless World for August znd, 
1935. The connections to the 
grid and anode sockets of the 
ML4 valve-holder have been 
interchanged in this drawing. 
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Lost Milliwatts 
How Various Forms of Distortion are Related 

By M. S. GRAIIA\1 

I T zs shown in this article that non-unzform amplifier characteristics 
are responsible for more than distortion. E~•en zf the departure 

from the ideal " strm;£;ht-line " response curve is too small to be 
appreciable hy ear, it will nevertheless reduce the average output that 
zvould otherwise be obtainable from the receiver to a considerable extent. 

W HY is it that one never seems to 
be able to get so much clean 
volume from records as from 
radio? The difference may 

not alwavs be noticeable, but taken on ihe 
whole the experience is that when a re
cei\'er is being used with a gramophone 
pick-np its \·olumc-hanclling capacity 
seems to be le~s than when it is rcpro· 
cJucing the local-station programme. 

I say local-station programme, because 
if the recci\·cr is of the r-HF type with 
reaction a somewhat similar apparent loss 
of milliwatts occurs when it is used on a 
distant station. 

w 
0 
::::> ... 
:::; 
n. 
~ 
<( 

2' 

0 '5 

0 

A 

/ 
/B 

0 

"' 

,, 
I I 

/ I 
-r-· 

0 0 0 
lO ~ ~ 

g 8 g g g 
l[)<?~q qo 

C\1 t.O ci 

FREQUENCY 

Fig. 1.-An ideal response curve compared 
with one having a pronounced peak as 

about s,ooo c.s 

Now, this matter is in a region where 
half-truths float about and obscure the out
look. I believe the conventional explana
tions .of the above-mentioned effects arc 
related to the truth, but by themselves are 
misleading. 

We are generally told that reaction 
accentuates the low tones, or cuts the side
bands (two ways of looking at the same 
thing), so causing distortion. Some, with 
even less understanding of the problem, 
might say that the volume from a distant 
station is less because there is not enough 
amplification to bring it in more strongly. 
That, of course, has nothing to do with the 
premature overloading I am talking 
about. And as regards gramophone re
production, most people seem reluctant to 
notice the defect, or else ascribe it vaguely 
to pick-up distortion. But that either of 
those conditions should cause the set to 
overload at a lower level of volume than 

when local radio is being recei,·ed does not 
cott'm to follow ,·ery logically. 

In the efforts to approach perfect re
production, much importance has al\\ays 
been attached to level-frequency charac
teristics--towards ensuring that ampli
fiers, loud speakers, pick-ups, etc., ~hould 
respond equally at all audible frequencies. 
The obvious reason is that the original 
frequencies ought to be represented in 
their true and original proportions without 
accentuation or loss of bass, treb!t-. or any 
other part of the scale. 

It is quite a good reason up to a poi •Jt; 
but after the grosser defects han· been 
eliminated, the listener is exceedingly in
appreciati\'e of more refined progress. 
Seeing that even an expert cannot detect a 
hump or peak of the order of 50 per cent. 
over any part of the scale simply by listen
ing to a programme, and, mOJTOH'r, 
that modifications greater than this an.· 
caused by acoustic and other effects out
side the equipment altogether, this is not 
surprising. 

Why Level Output ? 

The more important reason for desiring 
strictly level output is so often obsctm·d 
that it may be news to some readers. It 
is easy to understand it by looking at 
some imaginary frequency characteristic 
curves in Fig. I. A is the ideal "straight 
line '' of fiction. B is quite a typical 
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Fig. 2.-Showing the limit~tions in general 
output level resulting from a peaked 

response 

curve for, say, an intervah·e transformer; 
it nowhere departs so far from A as to be 
easily distinguishable from it by ear. judg
ing on the basis of balance of tone. 

But now consider what happens in the 
power valve, which can handle a certain 
amount of volume comfortably, beyond 
which a very small increase causes griev
ous distortion. Note that even if the limit 
is exceeded only at one small part of the 
frequency scale, all the rest is messed up 
by and with it. Suppose A represents thi': 
limit. Then full strength ''signal '' cur
rents of the frequency at which there is 
a peak exceed the limit and spoil the 
whole. To avoid this it is necessary to 
turn down the volume control until the 
peak stands no higher than A (Fig. z) 
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Fig. 3.~The effect of applying reaction 

Nearly the whole of the musical scale i~ 
then reproduced at half strength, and tl1:· 
a veragc volume is therefore little bet h-r 
than this. What actually happens, ot 
course, is that in attempting to get fuil 
normal output the condition of Fig. 1 1-: 

realised; result, fuzzy reproduction. 
I did not at the time refer to curn B 

as a typical gramophone pick-up charac
teristic, because you would have been so 
busy protesting that pick-up curves gener
ally have a big rise in the bass instead ot 
the droop displayed by B that my argn· 
ment would hav~C been side-tracked. 
Actually, the rise shown in published 
curves is often largely a fictitious one, due 
to a disproiJortionate response when test 
records with abliormal bass track ampli
tudes are used. And in any case what 
rise there may be is mort than nullified 
by the deficiencies of ordinary bass record
ing. Many pick-ups have much worse 
peaks than has curve B, and the reduction 
in useful volume is severe, even allowing 
that recording at the peak frequency may 
rarely reach the maximum. 

Effect of Reaction 

The situation when reaction is used Jor 
radio reception has several complication_; 
Detector overloading is one probable 
trouble. It involves distortion certainly 
but is more noticcCJ ble as loss of amplifi
cation. But that is another story.* It i~ 
-, -See-::-Detecto~s,1turation,"' -f);;IJ· i rei£-;;, 
World, August 24th, 193.J. 
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Lost Milliwatts-
an avoidable one, too. Regarding reac
tion as an upsetter of the frequency 
characteristic, the features are, first, that 
the rise in the curve may be very large, 
and that it grows towards the extreme bass 
(Fig. 3, curve C). 

The very low frequencies arc present in 
many programmes at relatively large am
plitude, so that when exaggerated by re
action the limit:ng effert Of' undistorted 
output from the power valve is dire. On 

the other hand, however, those low notes 
are relatively very poor in audibility. So 
what we have is an output of which the 
only constituents that are present in any 
strength are just those to which the ear 
responds least. That should explain very 
completely the difficulty in getting any
thing like full undistorted volume when 
much reaction has to be used. 

Looking at it more broadly: departures 
from "level " amplification noticeably 
upset the balance of tone only when they 

are quite severe. But even a moderate 
departure is liable to restrict the number 
of milliwatts that can be painlessly ex
tracted from the receiver. H the power 
valve is capable of giving 3,200 milliwatts 
"undistorted," and one of the preceding 
links in the chain has a peak rising to 
double the general level (in volts), the 
valve may be little better than one rated 
at 8oo milliwatts, which, of course, could 
be fed more cheaply. It is worth think
ing about. 

Broadcast Brevities 
Good Boys All 

MORE B.B.C. promotions! 
Vice-Admiral Sir Charles 

Carpendale, on October 1st, be
comes Deputy-Director-General, 
and Mr. B. E. Nicolls succeeds 
him as Controller. 

Although, of course, we do 
not read in the newspapers ot 
all the other changes which 
these promotions en tail, it :s 
worth remembering that every
body at Broadcasting House 
will; in effect, "go up one" in 
October. I hear that the official 
mouse-catcher is now taking 
lessons in ratting. 

R.M.A. Restraint 
L EONARD HENRY, Tommy 

Handley and Stanelli are, I 
hear, among the popular 
comedians who will act as sides
men at the religious service to be 
held in the theatre at Radiolym
pia on Sunday next at 8.30 p.m. 

I am told there will be no 
sideswomen, which shows a cer
tain amount of restraint on the 
part of the Radio Manufac
turers' Association. 

B.B.C.'s Attitude 
The Rev. Oswald Brenton, 

B.A., vicar of All Souls' Church, 
Langham Place, has composed 
a special prayer o{ thanksgiving 
for the B.B.C. and will, I under
stand, preach a "radio " ser
mon. Gibson Young will con
duct well-known hymns by the 
Radiolympia Choir, supported 
by Sydney Baynes' Orchestra 
and Callender's Band. 

The B.B.C. has, howeyer, de
clined to broadcast the service, 
and Mr. Iremonger, the B.B.C.'s 
religious director, will not be 
present. 

The "D.G.'s" Holiday 

SIR JOHN REITH, is, I 
understand, about to em

bark on a yachting holiday, a 
form of recreation in which he 
has not hitherto indulged. 

Incidentally, the "D.G." will 
be in constant touch with the 
B.B.C. programmes, although he 
may be tempted to range further 
for ether entertainment, as the 
yacht set is an all-wave one. 

Cat Out of the Bag J Al\1 hourly expecting protests 
from the animal protection 

societies of the Empire. For too 
many years they have accepted 
the B.B.C. time signal without 
considering how it is produced ; 
or, if they have meditated on 
the point, they haYe ascribed to 
the pips a vegetable origin. 

Never have they guessed that 
the creator of the pips-or 
perhaps we should now say 
"squeaks" -is a harmless 
domestic animal. 

How It Is Produced 
Says a B. B.C. news letter to 

Empire listeners: " 'Imagine,' 
said the B.B.C. engineer, 'a cat 
in a box. The cat is howling. 

Harrowing 
Possibly this is just a piece of 

cold-blooded imagery, but does 
it not ring true? 

By the way, the time signal 
still is much abused bv musical 
fanatics who seem to~ consider 
that an uninterrupted rendering 
of the "Moonlight Sonata " is 
more important than the setting 
of chronometers at sea. 

Orchestral Mystery 
AFTER years in cold storage an 

interesting secret is dis
closed by the B.B.C. arrange
ments for August zznd next. 

In the National programme at 
8 o'clock on that night we have 
the Promenade Concert by the 

IN TOWN TO-NIGHT. The American National Broadcasting Company 
is not afraid to take the microphone into the streets. This picture was 
taken on a Saturday night in the Bowery district of New York. J erry 

Belcher, N.B.C. reporter, is interviewing passers-by. 

The lid of the box is connected 
by an electrical circuit, as it were 
by a string, to the main clock at 
Greenwich-. There, by means of 
a special wheel attached to the 
clock, six impulses act like jerks 
on the string eyery fifteen min
utes, lift up the lid of the box, 
and let out poor pussy's howl. 
So the familiar time signal, six 
staccato pips, is produced.' 

" The signal from Greenwich 
lets out the constant howl of the 
imprisoned cat and produces the 
much abused, much used, indis
pensable Greenwich time signal.'' 

B.B.C. Symphony Orchestra o[ 
ninety players. The relay 
ceases at 9.30, though the cou
cert continues until 10.30 or 
thereabouts. Yet at IO p.rn., in
cidentally on the same wave
length, the B.B.C. offers, by 
way of novelty(?), "an orches
tral concert '' in the studio by 
Section C of the B.B.C. Sym
phony Orchestra, which consists 
of forty players. 

Fully mustered the B.B.C. 
Symphony Orchestra numbers 
II4 players. When Section C is 
playing in Broadcasting House, 

By Our Special 

Correspondent 

where does Sir Henry Wood get 
his go? 

Here is a problem worthy of 
"Free Grid's" mental calibre. 

H Outsiders " 
Do a number of the players 

dart to and fro between the Big 
House and the Queen's Hall, 
pia ying in the studio concert in 
the intervals of the Promenade 
Concert, or vice yersa? 

This I could not believe, but 
by dint of close questioning l 
have wrested from a B.B.C. offi
cial the intelligence that "out
siders '' are imported on special 
occasions to make up the full 
complement of players. 

Orchestra-Mad ? 
This strengthens my growing 

suspicion that the B.B.C. is be
coming orchestra-mad. To im
port players for a studio orches
tral concert while another and 
better concert is proceeding on 
the other side of the street s ug
gests extravagauce, to say the 
least. 

But why say the least, when 
it is your -m01iey and mine that 
is being juggled with in such a 
droll fashion' 

A B.B.C. Conductor's View 
B. \Valton O'Donnell, con

ductor of the B .B. C. .Military 
Band, who is now absent on 
holiday, has always refused to 
import casual pia yer:; to his 
band. He maintains that a 
military band is more sensitive 
to changes in composition than 
an orchestra, ancl that the 
players must be welded together 
as a unit by long assqs::iation if a 
perfect combination is to be 
achieved. 

And Now-Hungary 
THE B.B.C. has not been ldt 

long to enjoy the satisfac
tion of being the only broad
casting organisation with a film 
all about itself. A friend writes 
that "Hallo Budapest! " is the 
title of a new Hungarian screen 
production setting forth the 
activities of the Radio Buda
pest and featuring all the radio 
stars. 

And there are three hundred 
Dancing Daughters. 
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The Receiver 
Through the Factory 

HOW YOUR SET IS MADE : FROM RAW MATERIAL TO THE 
FINISHED PRODUCT 

T HE efficiency, reliability and moderate price of modern receivers are largely the result 
of recent improvements in manufacturing methods. This article is intended to give the 

layman some ins(ght into the processes and organisation involved. 

F E\V people outside the industry 
realise the extent of the changes 
which have taken place in· manu
facturing methods during the last 

decade. At a time when new valves anrl 
circuit developments were appearing with 
such rapidity that few makers had the 
courage to lay down more than a dozen 

PLATING 

PRESSES 
AND 

AUTOMATICS 

or so sets at a time, one always spoke of 
'' the wireless trade ''-and with some 
justification, for the set manufacturer 
bought his components ready-made, em
ployed a few hauds to screw them to a 
baseboard and wire them up, expected 
his designer to undertake the testing, and 
sold them in a polished mahogany cabinet 

VALVES CABINETS 

at a handsome profit. An order for a 
gross resulted in the truthful announce
ment of "Year's output sold on first day 
of Show." 

Those days are past, and we now 
naturally refer to th~ '' radio industry '' 
-for such it has become, with vast new 
factories, specially designed and laid out 

Schematic diagram showing the sequence of manufacturing processes. The layout does not necessarily agree with the architectural plan of the works. 
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The Receiver Through the Factory-
for producing in thousands sets the de
sign of which is unlikely to be changed 
for a twelve-month, and then only in 

detail. What we have lost in individu
ality and variety of treatment has been 
more than balanced by a phenomenal in
crease in the value-for-money represented 
by the modern set, while the stability 
essential to quantity production is steadily 
overcoming the problem of obsolescence 
and the second-hand value of sets. 

Some insight into modern methods of 
manufacture will be gained from the fol
lowing description of the Ferranti organi
sation, which, having outgrown its 
section of the main Hollinwood works, 
has just started carte blanche in new 
premises at Moston, Lancs. In the main 
it is typical of the organisation of the 
modern radio factory, though it is prob
ably unique in that valves and loud 
speakers are included among the com
ponents manufactured under one roof. 

The tour started logically in the 
Receiving Stores, where raw material is 
stocked for re-issue to the various depart
ments. This Stores is adjacent to the 
machine shops, and the bulk of the 
material is in the nature of brass rod for 
screws, metal sheet for coil cans, etc. 
There are also insulating materials, in
cluding interleaving papers, varnishes and 

loud speaker cone dopes, 
bakelite powder and in
sulating sleeving. 

The adjacent machine 
shops are carefully laid 
out and there is none of the 
congestion which is often 
seen in this department. 
There is ample space be
tween . the long lines of 
machines, which are each 

driven by independent motors. In addi
tion to allowing scope for rearrangement 
this also eliminates the maintenance of 
shafL1g and overhead countershafts. 

(Left) Receiving stores 
for raw materials. (Right) 
Automatic cadmium 
plating plant. (Below) 
A battery of light presses 
in the machine shops. 
Note the independent 

driving motors. 

Here nuts, screws and spindles arc turned 
out by the automatic lathes, while coil 
cans, -laminations, switch contacts, etc., 
arc produced by the automatic toggle 
presses. A huge automatic cadmium
plating plant has just been installed in 
which a chain conveyor takes the chassis 
parts through cleaning and wash
ing baths, and, after passing at a 
regulated speed through the plat
!ng vat, finally dries the products 
Ill a hot-air oven at the far end. 

(Left) One of the com
ponent assembly lines de
voted to HF coil winding 
and adjustment. (Right) 
Vacuum impregnating 
ovens in the condenser 
department. (Below) Elec
tric drills and pneumatic 
presses in the small com-

ponents section. 
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Component parts are assembled on long 
parallel benches leading down to a con· 
veyor which takes the HF and· IF coil 
assemblies, etc., already approximately 

trimmed, to the radio stores, from which 
parts are reissued to the main assembly 
lines. On adjacent benches connecting 
leads are cut to. length and the ends tinned, 
and another section, equipped with 
pneumatically c.perated presses and elec
trically driven sensitive drilling machines, 
is devoted to the manufacture of small 
parts associated with the tuning scale, etc. 

The condenser department, in which 
both electrolytic and paper dielectric typ';s 
are made, is notable for the precautions 
which have been taken to exclude dust 
and moisture. A large glass-house has 
been built under the main roof and the air 
supplied inside is filtered ·through oil-im
pregnated screens. No food may be taken 
inside this department, and the girl opera
tives are forbidden the use of face powder. 

A certain element of secrecy surrounds 
the methods employed for producing elec
trolytic condensers, and the rolled paper 
dielectric condensers are also turned out 
by machines of a special design. The 
latter type are impregnated in vacuum 
ovens and slowly cooled off to prevent 
crystallisation of the wax and the absorp
tion of water. 

Ferranti fixed resistances consist of a 
porcelain rod covered with an exceptioa-
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ally hard film of carbon which IS de
posited in an electrical furnace in an 
atmosphere of benzine vapour. The fur-

Resistance Making. (Right) 
One of the automatic elec
tric furnaces for depositing 
the carbon surface. (Below) 
Spiral grinding machine for 
adjusting resistance value. 

naces are continuously operating and the 
rods, which are fed in at one end by hand, 
are moved slowly through the tube by 
mechanical means. The resulting deposit 
is so hard that it is difficult to touch it 
with a file. After capping, the resistance 
elements are placed in a kind of screw-

Removing a batch of loud speaker field coils 
from the automatic coil winder. 

cutting lathe, and a spiral groove is cut 
with a knife-edge grinding wheel to in
crease the resistance to the required value. 
A direct-reading ohmmeter in connected to 

Doping the are:{ of the loud speaker cone to 
increase high-note response, 

the resistance while it is actually in the 
lathe, and the operator continues the 
spiral cut until the needle reaches the 
exact value required. Finally, the resist-

anccs are cellulose sprayed, re-checked 
and coded before being issued to the com
ponent and main assembly benches. 

The loud speaker department has been 
placed next to the main assembly lines in 
order that the finished speakers may meet 
the chassis at the end of the line. A 
conveyor belt is used in this department, 
and the first item to be placed upon it is 
the cone support casting. At the head 
of the line is a machine \vhich \Vinds mag
net coils with waxed paper interleaving 
five or six at a time. When finished these 
arc parted off and placed on the con
veyor, where they arc assc·mbled in the 
cone housing. The speech coils are hand
wound and the fitting and doping of the 
cone arc also hand operations calling for 
special skill. After final assembly, includ-

removed by a belt sanding machine which 
carries an endless abrasive belt running ;tf 
high speed. The cabinets are then stained 
and polished, and, after being stored for 
some time to allow the varnish to harden, 
are placed on an overhead conveyor which 
takes them to have their loud speakcro 
fitted at the end of the main assembly line. 

The 7 5o-ton cabinet moulding press. 

The valve department is one of the most 
interesting and is obYiously organised with 
great efficiency. On commenting on this 

, to our guide it was pointed out 
iii'=fi!iiii:i~l'fwjijjjjjii;;j~ir=::::;:::=;:::;;;;;7::;~ that the valves have to be right 

as there is no one else to re
turn them to if any trouble 
should arise. The glass-work is 
carried out on rotary machines 

!Above) Assembling wood cabinets in clamp 
jig;s. (Right) Belt sanding machine for re
moving rough corners and excess glue. 

ing the output transformer, each speaker 
is given a frequency-response test and an 
aural test under working conditions before: 
it is fitted into the cabinet, when it is again 
tested to see that no buzzing noises have 
developed during this operation. 

The cabinet-making department is one 
of the largest in the works and includes 
a 750-ton prtss for the manufacture of 
bakclite cabinets. The component parts 
of the wood cabinets are shaped and 
planed in a machine shop employing the 
latest type of high-speed woodworking 
machinery. After assembly in clamp-jigs 
the rough corners and any excess glue are 
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with gas jets regulated at each point to 
bring the glass slowly up to the fusing 
point and then to cool it gradually to 
obviate crar:king. The grids and anode:; 
are turned out by semi -automatic 

(Above) Staining and polish
ing department. (Right) A 
batch of C"'-binets on the 
overl-.ead conveyor leaving 

the cabinet department. 

machinery and are chemic
ally cleaned and freed from 
a large proportion of their 
occluded gas in hydrogen 
and vacuum furnaces before assembly. 
During this process they arc handled with 
forceps and must not be touched by hand. 
The electrode assembly is then sealed ini0 
the bulb and exhausted by another rotary 
type of machine fitted with high-frequency 
induction coils for heating up the interior 
metal parts and also for firing the 
"getter," which chemically remo\'E~s th£> 
last trace of gas after pumping. The bases 
are then cemented to the bulb and the 
leads soldered to the pins. After storing 
for some time to allow any incipient leak
age to show itself the yalves are given 
what is known as a " rotary age test." A 
continuously operating machine has been 
specially designed for this, and is a great 
improwment on the older '' rack '' method 
of ageing and testing. All the essential 
constants of the valve are measured before 
it is passed out, and in the case of fre
quency-changer valves there is a special 
high-frequency test. ,. 

The main stream in the flow of produc
tion is the general assembly and test line. 
It has its source in the radio stores, which 

is a general clearing house for the products 
of all the various component departments. 
Here " kits of parts " are placed on the 
conveyors passing down the parallel 
general assembly lines, each of which is 
devoted to a different type of chassis. 

Every operation is timed to 
ensure a steady flow along the 
line, and sectionalised coloured 
diagrams opposite each girl indi
cate the precise nature of the 
work she is required to perform. 
Before being allowed to take a 
place on the assembly line every 
operative must complete a course 
in the work's own Soldering 
School. Starting with simple 

exercises designed to form judgment as 
to the amount of flux required for dif
ferent types of joint, the control of heat 
flow, etc., the pupils finally reach th•~ 
stage where they can perform any opera
tion on the current models in production. 

When it leaves the store the chassis is 
fitted only with valve holders, and the 
first few places on the assembly line are 
devoted to the fitting of top components 
such as the HF and IF coil units, gang 
condenser, and mains transformer. The 

IAbove) Rotary machine for 
forming valve pinches. 
(Left) Vacuum furnaces for 
extracting gas and cleaning 
electrodes before assembly. 

chassis are then inverted on 
cradles, and the underside 
parts are fitted and wired 
until the finished chassis 
reaches the end of the line, 
where it is given a DC test 

to detect any obvious errors in wiring. 
It is then placed on the overhead test 

conveyor, which runs down the centre of 
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Spot-welding the electrode supports and 
connections. 

the assembly lines, and is flanked on both 
sides by testing benches. Each testing 
unit is self-contained and is fitted with an 
output meter adaptable for triode or pen
tode valves, a monitoring loud speaker, 
and an inpnt attenuator. Modulated HF 
at the IF, three medium-range, and twc 
long-range frequencies are fed to each 
bench through screening conduits from a 
central high-powered signal generator. 
Coloured identification discs are attached 
to the set as each test is completed, and 
the chassis circulates on the conveyor 

Exhausting machine. The final trace of gas 
is removed by igniting a small quantity 
of magnesium inside the bulb by means 

of a high-frequency induction coil. 

continuously until all the tests have been 
completed. The lower tiers on the cradles 
are resen·ed for sets which present any 
difficulty to the routine testers, and are 
examined by a squad of engineers who are 

Rotary age test machine. 
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specialists in diagnosis. They are then re
turned to the appropriate point in the 
adjacent assembly lines for correction. 

Meanwhile, sets carrying their full 

quota of test discs are removed from the 
overhead conveyor, and after a final se:1-
sitivity test are placed on a lower belt con
veyor and taken clown to meet the cabinets 
which have already been fitted with their 
loud speakers. 

For the convenience of fitting under
neath screv\'s, and to minimise handling 
of the cabinet, a number of pneumatic 
hoists ha vc b(•cn installed here, and, in 
view of the large output of sets, the 
amount of space occupied by this depart
ment is surprisingly small. 

The set by now is looking less like a 
piece of scientific apparatus for handling 
frequencies and whatnot, and more like 
the handsome instrument for discoursing 
sweet music that it \\'as intended to be. 
But before it receins its final test under 
rmadcast conditions it must undergo a 
fom-hour heat test during which any 
hidden troubles \\'hich are likely to 
develop will ,;how themseJyes. · 

The final audition tests are carried out 
by men with a quick ear and a comprehen
sive technical knowledge of the set as a 

whole. Each is ensconced in a sound
proof booth, which is fitted with an arti
ficial aerial and a source of HF modulated 
by gramophone records on an automatic 
record-changer. 

Sets which have passed the final audi
tion test are then examined for ea bin et 
blemishes, general appearance, and to see 
that knobs, etc., are fitting properly. They 

are then placed on an overhead conveyor 
which passes through the packing depart
ment and thence to the despatching stores. 
Incidentally, the Service department is 
housed near the packing and despatch, so 

(Left) Pupils at 
work in the Sol

dering School. 

(Right) General 
vieN of at:diticn 
test and final in
spection depart-

ment. 

Hnt sets returned for repair do not inter
fere with the main tlow of production. 

So far we have confined ourselves lo th2 
actual making of sets, but there are many 

(Above) 
cabinets. Note the pneumatic hoists. 
(Left) General view of the test 

conveyor and benches. 

other activities which are essen
tial to the organisation am! 
\Vhich have not been sho\vn in the 
si m plificcl plan_ There is a large 
central research laboratory and 
many subsidiary development 
<iepartments distributed through
out the works in contact with 
the processes to which they are 
allircl. The drawing offices, 

general offices and costing and filing de
partments cover a considerable area, as 
do the works and staff canteens. The 
power-house, which contains the com
pressors for operating the ubiquitous 
pneumatic machinery, is also a vital point 
in the organism. 

The advantages of being able to control 
the whole process of manufacture from 

the raw material to the finished set under 
one roof require no emphasis, and if the 
Ferranti works is exceptional in being !'O 

little dependent on outside sources, it does 
show the direction which modern set 

manufacture is taking. In conclusion, we 
would like to thank Messrs. Fen·anti, 
Ltd., for their willing co-operation in 
arranging facilities for the preparation of 
this article. 

NOISE 

T HE campaign against noise has been 
carried on vigorously in recent years, and 

although it ca_nnot yet be said that the level 
of noise in cities is on the wane, there is at 
IEa't a ~trong public determination that 
quieter conditions shall eventually prevail. 

It is to the Bell Telephone Laboratories 
that we owe two uspful weapons i11 this 
campaign: the audiometer for the mc:~sure
ment of noise and the decibel for its expres-

• sion in a simple way. The first results of 
this new nwthod of attack appeared in a 
dramatic boo],, "City Noise," publiohed in 
1930 by th2 ~ew York Noise Commission. 
Here was revealed the appalling noise levels 
reached in city thoroughfares, and the sub
ject became one of first-class news value 
throughout the world. In Paris and Rome 
action against motor horn blowing was taken 
by the prefectures of police, and London 
followed suit in this year. 

Dr_ McLachlan's book* gives an extensivre 
account of noise in general in language v. hich 
is not overloaded with technical terms. \Ve 
are told how noise originates, how it is 
measured, and how it can be reduced in in
tensity. Noises are classified according to 
where they occur, e.g., in buildings, in 
trains. in aeroplanPs, so that a designer of 
any machine can look up the appropriate 
chapter and 1t·arn how noisy running ca;l 
be avoided, and full technical details can be 
obtained by use of the extensive list of refer
t•nces to nlodcrn papers given at the end of 
the book. 

The chapter on the physiologiG11 and 
psychological effect:; of noise is of great inter
est. \Ve learn that nature has no interest 
in the .suppression oi noise oincc we are 
always immune to noises which we ourselves 
produce. Also, in the majority of cases 
noise h::u little immediate effect on th,, 
cff1ciency of workers, but more cardul in
vestigation shows that more energy is con
sumed by th•~ \\·orkcr iu maintaining his 
efficiency. HP resembles a constant speed 
motor which maintains its spt•ed uncler in
creased load, but absorbs greatc·r electrical 
power in doing so. It is also remarkable 
that the reaction of fear evoked by ~udden 
~ounds is one of the few reactions shown by 
young babies, and so appears to be ai1 
inheritance from remote stages of man's 
evolutionary progress. R. T. B. 

*NoiSE. A CmiPREII!>N~IVIl Sutw~;v Fmnr-1~-VJ:n.Y 
PoiNT OF Vmw. By N. \V. lllcL:tdthm. Pp. 148, 
Oxford Cnivcrsity Prc~s. 1035. Price 6j-. 
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Multi-range Testing Sets 

WE have been much interested by Mr. 
Ernest Martin's description in your 

issue of July 19th of a multi-range test~~1g set, 
in which he uses one of our '· Dwarf nulh
ammeters. There are one or two points upO!l 
which we should like to comment. 

Whilst it undoubtedly simplifiPs the de
sign to omit the AC current rar~gcs as Mr. 
:Martin has done, our expenence Is that such 
ranges are distinctly useful, and we have 
accordingly covered such up to I,ooo mA m 
the new set which we have JUSt put upon 
the market. In this connection we may say 
that i\lr. Martin is in error in thinking that 
a rectifier-operated instrument will be 
damaged ·if DC is applie~. to the A_C por
tion." \Ve have had rectifiers workmg for 
years with DC applied to what would nor
mally be the AC terminals without experi
encing any trouble whatever. 

Mr. l\lartin' s method of minimising the 
effect of a change in rectifier resistance by 
the use of a series condenser is ingenious, 
but carries with it the unfortunate disadvan
tage that the readings are affected by fre
quency and, worse still, by changes of wave
form, for which latter reason we should not 
be inclined to place reliance upon indications 
when used to measure output in the way sug
gested. 

For these various reasons we came to tlw 
conclusion in designing the testing set 
already alluded to that by far th'? best ar
rangement was to adopt distinct m1lhampcre 
and volt scales, the same scale being used 
in each case for both AC and DC readings. 
In order to make the instrument convenient 
to read and to obviate the superposing of a 
number of figures and divisions on a single 
scale (in this respect we venture to think 
that Mr. Martin's instrument is somewhat 
difficult to read), we have adopted the fol
lowing simple expedient: 

The meter is provided with a double-ended 
pointer, the one moving over a scale of volts 
and milliamperes and the other over a scale 
graduated direct in ohms and micro-farads. 

The simplicity of this arrangement will be 
at once appreciated. 

EVERETT, EDGCUMBE & CO., LTD. 
London, N.W.9. 
[Mr. Martin in his design was naturally 

limited in his choice of instruments to those 
which were standard.-En. j 

P A Equrpment in Theatres 

SINCE November last I have accompanied 
Les Alien as his sound technician on a 

tour of London and provincial music-halls, 
and thus feel sufficiently qualified to make 
the following observations :- · 

There is no excuse whatever for either bad 
or indifferent public address equipments 
these days, and, while there may be a few 
of the latter, I have not yet come across one 
of the former. The equipments, as such, 
are at the worst usable, but the installation 
is definitely bad nine times out of ten. 

\Vhere this work is carried out bv the 
engineers of the company supplying the 
equipment, they are rarely permitted to do 
the job properly. It is useless for them 
to select the corrPct positions f01 loud 
speakers, for instance, because eithe-r the 
theatre manager or that wonderful institu
tion, "head office," have their own ideas 

on the subject, and installation engineers do 
not seem to realise that these people know 
far more about acoustics, amplifiers, and 
the phasing of speakers than the manufac
turers' own research workers! Anyway, it 
would seem so, because a very worried
looking sound merchant once said to me, 
If Mr. B. says the speakers must go in the 
roof, that's where they will go 1 " In that 
particular instance, the roof would have 
been the worst possible place. 

The nett result is that, rather than lose 
a sale, the manufacturer puts his gear in 
anyhow, and lets it go at that. Or, in the 
case of one large theatre circuit, an asso
ciated sound equipment company sends its 
engineers out on installation under the same 
dictatorial conditions. So much for instal
lation. 

Operation, and not infrequently mainten
ance as well, is usually left to the stage 
electrician or one of his assistants. Now, 
the stage electrician is a very busy man 
and a specialist at his job. He does not, 
as a rule, know anything about sound, and 
does not want to start learning now. It is 
manifestly unfair to saddle him with addi
tional responsibilities. 

Theatre proprietors and managers would 
do well to realise that no two halls have 
the same acoustic characteristics, and that 
the installation, operation, and mainten
ance of sound equipment is a specialist's 
work. 

BRIAN DENNY. 
Streatham, S.W.r6. 

The Broadcaster's Responsibility 
I CONGRATULATE ~ou on your editorial 

in the August 2nd Issue of the Wzreless 
World. I believe there is a movement on foot 
to allow advertising in the new B.B.C. char
ter. Thi<; movement needs fighting by every 
possible means, and I am more than glad to 
know that the Wireless World is on the right 
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side. No one who has given the matter any 
thought and who has the interests of broad
casting at heart, rather than his own, could 
possibly advocate advertising from our 
English stations. I do not understand why 
the advertising interests should imagine that 
they have any particular and peculiar right 
to use what is and should remain a national 
service for their own gain and proftt. The 
only possible argument in favour of adver
tising is that some film star, whose fee the 
B.B.C. is unable to afford, will be enabled to 
come to the microphone to tell us what face 
cream she uses. No, I think most people 
will be willing to forgo the film star to keep 
our broadcasting clean. 

As regards the present programmes, no 
reasonable person has any real cause ot 
complaint. i\1y only fear is that the 
B.B.C. is allowing itself to he more and 
more swayed by the sel£-styled mouthpieces 
ot popular opinion in the less respon
sible Press, instead of continuing courage
ously to act up to the excellent dictum 
that "people should be given what they 
ought to like, and not what they think they 
do like." This remark is one of the wisest 
and truest that has ever been made, but 
merely the saying of it was, to say the least 
of it, somewhat misguided. "This thou 
shouldst ha,.-e clone and not have spoke 
on't." Shakespeare, as usual, has hit the 
nail well and truly on the head. 

There is one other point I should like to 
make. It is constantly being said that it is 
the duty o£ the B.B.C. to conform to the 
wishes of the majority. This is, to my mind, 
a complete fallacy. We are so accustomed 
to majority government, which works well 
enough when there is an alternative, that 
people fail to sec that it is entirely unsuit
able and cannot work in a case such as broad
casting where there cannot be anv alter
native. It is the individual who pays the 
licence fee; it is the individual who should 
call the tune, and a minority of one has no 
less or more rights than a majority, however 
large. I cannot see how this in theory can 
be refuted, though, I admit, it could not be 
acted upon so completely in practice. But it 
does, however, point to the fact that the con
trol of broadcasting in this country should 

remain an autocracy, 
for it is only thus 
that the balance can 
be held even be
tween majority and 
minority interests, 
with due weight 
given to intellectual, 
;:esthetic and artistic 
standards. 
A. H. BRIDGES. 

Brighton. 

NEW FEEDER UNIT 

An underbase view of 
the feeder-uni .. for the 
"Wireless World" 
Push-Pun Q u a I it y 
Amplifier showing the 
positions of the chief 
components. The small 
resistances and con
densers are- supported 
in the wiring. Con
structional details of 
the unit appear on an 
earlier page in this 

issue. 
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UNBIASED 
retired and been gathered to his fathers, 
be able to utilise his services by the simple 
expedient of erecting a large cinema 
screen behind the audience in the Queen's 
Hall so that the orchestra will have a view 

To What Base Uses 

T HERE is, I suppose, nothing in this 
world, no matter how lofty in con

ception, vvhich cannot be prostituted to 
base ends. The use of micro-waves for 
the guidance of ships in fog is no excep
tion; they have been pen·erted to the 
guidance of a vessel of another kind, 
namely, a vessel containing alcohol, 
through the self-created mental fog which 
invariably surrounds it. 

As even \Yomen and the other less in
telligent of my readers will know, it is 
now possible to project a micro-wave beam 
across a stretch of water and for ships to 
follow this beam accurately through fog. 
A suitable instrument on board gives a 
visual indication when the ship deviates 
from the beam to the left or to the right, 
or to port or starboard, as I suppose my 
nautical friends \Yould ha\·e me say. 

As I have already indicated, fogs can 
be mental as well as physical, but it would 
appear th<lt this is no deterrent to the 
working of a micro-wave beam, which is 
equally at home with one or the other. 
An acquaintance of mine who, among 
other accomplishments, is an eminent zoo
logist, has for many years been troubled 
by the difficulty of fmding his way home 
safely after the many dinners which his 
position calls upon him to attend. He 
!in's, as a matter of fact, on one edge of 

Lent me an ostrich. 

Clapham Common, a lonely stretch of 
grass and gorse bushes, to say nothing of 
ponds which are fraught with very great 
danger to the navigator homeward plod
ding his bacchanalian way in the small 
hours of the morning. 

It was to the successful navigation of 
this lonely stretch of moorland that my 
zoological friend recently bent his mis
placed genius, or, perhaps I should say, 
induced me in all innocence to do it for 
him. He im·ited me to conduct experi
ments whereby liv-ing creatures could be 
guided over the common by means of a 
micro-wave beam which he had read 
about in the pages of this journal. 

For the purpose of my experiments he 
lent mP an ostrich from his private men-

By 
FREE 
CRID 

Late of the B.B.C. 

agerie. As readers of the " Swiss Family 
H.obinson " will know, an ostrich is easily 
steered by covering up the eye opposite 
to the direction in which it is desired that 
the bird should proceed. Probably those 
of my readers who have visited the Sydney 
Zoo may have seen there the living round
about, consisting of a number of ostriches 
with one eye bandaged. Children arc in
v-ited to ride on these birds instead of the . 
customary elephant, and, owing to the 
peculiarity I have mentioned, the birds go 
round and round in circles entirely un
attended. But I digress. 

As I was saying when Mrs. Free Grid 
interrupted me, I was given the bird for 
my experimental \YOrk, and it \Yas quite 
an easy matter to fix a micro-wa,·e receiver 
to its back and arrange that either its right 
or its left eye be closed by a shutter when
ever it deviated from a micro-\vave beam 
emanating from a transmitter which I in
stalled in my friend's house. 

I little thought when I triumphantly 
demonstrated to my friend the success of 
my experimental work that he was only 
using me as a tool for his own base pur
poses. As it is he has transferred my 
apparatus from the ostrich's back to his 
own, and makes use of it to guide him 
across the lonely common when retum
ing from his bacchanalian revels. I am not 
the sort of person to lie down under an in
sult of this nature, however, and I am 
already considering the question of in
stalling a more powerful beam transmitter 
on a motor boat in the middle of one of 
the ponds. We shall sec what \Ye shall 
see. 

Potted Conductor 

T HE I3.B.C. mandarins are notorious 
for many things, not the least of 

which is their niggardliness towards those 
tJ;lat labour for them, as I once found to 
my cost when I submitted a play for the 
consideration of their programme depart
ment. Their latest effort in this direction 
at least commands my admiration for the 
Machiavellian ingenuity with \Yhich they 
are setting about their task. 

As many of my readers know, a certain 
well-known conductor (band, not bus) is 
about to retire. The B.B.C. are contem
plating the making of a tllm of his con
ducting certain well-known musical works. 
They will thenceforth, long after he has 

of him conducting the particular work 
which they are playing. 

In this manner, of course, they would 
save the expense of the fees of famous 
conductors on future occas:ons, but this 
is only a small part of the sorry affair. 
The thing could be extended farther, and, 
under the guise of making publicity films, 
I learn that they are plotting to secure 
action pictures of their various other 
musical conductors so that in clue time 
they may relegate them, too, to the scrap
heap. 

As a beginning, I hear it is proposed 
that the first transmission from the tele
vision station at the Alexandra Palace 
shall consist of Dr. Boult and his boys 
in one of their popular numbers. Dr. 
Boult is to be in front of the scanning 
apparatus at the Palace, but the boys arc 
to be in Broadcasting House facing a large 
television screen on which vvill be flashed 
the familiar features of their leader. We 
in our homes will, of course, see only the 
learned band leader, and it is thought that 
this little stunt of remote-control of the 
B.B.C. band will be a pleasant and in
triguing method of launching the tele
vision service. There may be more than 
this behind the whole affair, however, 
as possibly it is merely the B.B.C.'s 
playful little way of commencing a service 
of interesting stunts which are in reality 
the preliminary to the taking of cinematic 
records of all the conductors for the pur
pose that I have mentioned. 

Spotting the Error 
I \VONDER if many of you ha\·e noticed 

the intriguing little competition that 
certain radio dealers are at present en
gaged in staging. It consists of sticking a 
receiwr in the window with an invitation 
to the long-suffering public to see how 
many errors they can spot in its wiring. 

In the case of the shop which is 
nearest to me, a well-knmvn commercial 
battery set is the one featured. I have 
spent many weary hours endeavouring to 
puzzle out the problem, but so far as I 
can sec the wiring is absolutely correct, 
and yet I cannot very well see how that 
can be, as the notice concerning the com
petition states quite definitely that the re
ceiver is one taken at random from stock 
and has not had its wiring doctored in 
any way. 
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F IRST impressions would lead one to 
suppose that this receiver is in the 
r6- or 17-guinea class. The cabinet, 
which measures zoin. high, rstin. 

wide and rolin. deep, is of imposing 
appearance and seems to demand a full 
round \·olume of tone. Expectations in 
this direction are fully realised, and it is 
a tribute to the designers and to the valve 
makers that sueh a large-scale performance 
has been achieved with a circuit incor
porating only three valves. 

The economy in valves has been brought 
about by the employment in the last stage 
of a double-diode-pentode combining the 
functions of second detector, A VC and 
output Yalve. The preceding stage is 
devoted solely to IF amplification and the 
first Yalve in the circuit is, of course, the 
freq uency-changer. 

From the aerial the signal passes through 
a directly coupled band-pass filter, with 
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Ultra Model 25 
An Example of Modern Three .. valve 

Superheterodyne Design 

FEATURES.-Type.-Table-model superheterodyne for AC mains.-Circuit.

Triode-penfode frequency changer-var-mu pentode IF amplifier-double-diode-pentode 

combined second detector and output valve. Fzzll-wave valve rectifier. Controls.

(1) Tuning. (?) Volume and on-off switch. (3) \Vaverange. (1) Tone-control 

switch at back. Price.-1:2 guineas. Makers.-Ultra Electric, Ltd., Western 

Az•enue, Acton, London, W.3 

screening turns between the coils, to the 
input grid of the frequency-changer. 
This nlve is of the triode-pentode type 
and the coupling transformer between the 
frequency-changer and the IF amplifier 
is iron-cored and is adjusted to a frequency 
of 456 kc / s. As is usual a variable-mu 
pentode is employed in the IF stage, and 
the voltage drop in its anode feed resist
ance is used to operate the neon tuning 
indicator. 

The output transformer from the IF 
amplifier is of the air-cored type, and its 
secondary feeds the signal rectifying diode 
of the multiple valve in the final stage of 
the circuit. The LF component developed 
across the diode load resistance is trans
ferred to the grid of the pentode portion 
of this Yalve through a yolume-control 
potentiometer. A switch transfers this 
input circuit to the pick-up terminals, and 
it is interesting to note that a step-up trans
former has been incorporated in the set 
to ensure an adequate input to the final 

stage from gramophone pick-ups of all 
types. This is a refinement which one 
would hardly expect to find in a set of 
such reasonable price. 

The A VC diode takes its input from the 
anode of the IF valw, and the DC voltage 
is developed across a potential divider in 
order that a higher degree of control may 
be applied to the frequency-changer than 
to the IF amplifier. 

Fixed tone correction is applied at the 
output from the pentode section of the 
final valve, and additional reduction of 
high-note response is available when a 
small switch at the back of the chassis is 
depressed. This connects an additional 
fixed condenser across the primary of the 
output transformer. Sockets are provided 
for the addition of an external speaker and 
the internal unit may be disconnected by 
removing a single plug on the same ter
minal strip at the back of the chassis. 

An indirectly heated full-wave rectifier 
supplies the HT current, and the primary 

The three-valve circuit includes a combined detector-output valve, and an unusual refinement is the provision of a step-up input transformer 
for the pick-up. 
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Ultra Model 25-
of the mains transformer 1s shunted by 
a centre-tapped condenser. 

The quality of reproduction is notable 
not only for the excellent bass response 
and general fullness of tone, but for the 
clearness with \vhich individual instm
ments of the orchestra stand out from one 
another. This is probably accounted for 
by freedom from the harmonic distortion 
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many sets of equal intrinsic sensitivity. 
Applying our usual test of noting the 

spreading of the Brookmans Park tram:
mitters when operating the set in Central 
London, it was found that the selectivity 
on the medium waveband was sufficient to 
give reception completely clear of inter
ference outside a fringe of two 9 kc / s 
channels wide on either side of the channd 
allocated to each station. 

INDICATOR 

y 
CHANCER 

VALVE 
AC/ T P 

The loud speaker unit in the Ultra 25 is incorporated in the metal chassis framework. 

\Yhich is often responsible for blurring of 
tone in receivers which may othenYise 
have quite a good frequency response. 
This supposition is supported by the un
usually good quality of pianoforte trans
missions, which are generally the first to 
suffer when o:erious harmonic distortion is 
present. It is easily possible with this 
set to distinguish, without hearing any 
announcement, whether the programme is 
from the studio or from gramophone 
records. In view of the excellent quality 
of modern gramophone records this can 
be taken as a certain indication of ade
quate high-frequency response. 

The tone-control switch produces only 
a slight diminution in high-note response, 
but the need for further reduction is at no 
time apparent, as the small amount of 
background noise and mains interference 
is one of the outstanding features of the 
performance. ror this reason the numbc:
of stations of good programme value 
appears to be much higher than that of 

As a test of long-wave selectivity the 
reception of the Deutschlandsender be
tween Droitwich and Radio-Paris is a use
ful criterion. Although in this case 
speech could be easily followed by those 
with the necessary knowledge of German, 
the reception of music was just spoilt by 
the residual side-band interference from 
the adjacent stations. This, of course, is 
a severe test of selectivity, and mo';t 
people would agree that the unusually 
high volume from Radio-Paris, Huizen, 
and other long-wave stations, and general 
absence of background noise would more 
than compensate for the loss of the Ger
man station. 

Efficient A VC 

The automatic volume control works 
well, and there is little difference in the 
'"'olnme from the Midland, West and 
North Regional stations when received in 
Central London. Although the volume 

r-----------------------------------------------: 
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from London Regional is relatively 
slightly higher, the difference bet\yecn this 
station and those previously mentioned is 
not sufficient to justify any readjustment 
of the manual volume control. 

In view of the high intermediate fre
quency we were rather surprised to fmcl 
a self-generated whistle on the medium 
waveband. This occurred just abon 350 
metres, but was well clear of the London 
Regional station. 

The chassis and loud speaker form a 
single unit which is easily remowd from 
the cabinet for testing and servicing. A 
rather unusual type of ganged tuning con
denser has been adopted. The oscillator 
section is in the middle, and has specially 
shaped vanes, so that padding condensers 
are used only on the long waveband. 

The tuning dial is of the clock-face type 
and is calibrated in wavelengths but 
carries no indication of station settings. 
These are supplied on a chart fitted in a 
sliding drawer in the base of the cabinet. 
Above the tuning dial is a horizontal neo:1 
tuning indicator which is of an unusually 
sensitive type. When the discharge 
reaches the end of the long electrode, as it 
does quite easily when tuning in a power
ful transmission, the range of indication is 
not exhausted as there is a change in the 
shape of the tip and an increase in the 
general luminosity. Thus it is quite easy 
to go straight to the point of exact tunc 
on a powerful station without having to 
estimate the mid-point between two posi
tions on either side, as sometimes happens 
with tuning indicators of this type. 

COMMERCIAL ENQUIRIES 

T HE WIRELESS WORLD regularly 
receives enquiries both from home an<l 

abroad for the addresses of sources of supply 
for various items of wireless equipment. It 
has been our custom to assist enquirers ;::s 
far as possible by letter. The increasing 
number of such requests prompts us to com
mence the publication of such enquiries in 
order that an equal opportunity may be 
given to all trade readers of The Wireless 
W or/ d to forward particulars when they are 
in a position to meet these demands. 

Below we give a list of some requests con
tained in recent letters. Replies, addressed 
c / o The Wireless World, and bearing the 
reference number appearing in front of the 
requests, will be forwarded. Envelopes 
must be stamped with the proper postage 
for home or abroad, as indicated. 

C.E.l.-Coil screens for The Wireless World 
Olympic S.S. Six. (Home.) 

C.E.2.-Field intensity meters. (Al.oroad.) 
C.E.3.-H. T. converters for car radio. 

(Abroad.) 
C.E.4.-Vibrators for car radio. (Abroad.) 
C.E.5.-Insulating material for iron powder 

cores which will harden after heat treatment 
process. (Abroad.) 

C.E.6.-Components for television trans
mitters for 180 lines. (Abroad.) 

C.E.7.-Headphones and compensating re
sistances for hospital equipment. (Abroad: 
Home agent.) 



Wireless World, August r6th, 1935 

The 
PERMANENT MAGNET 

Sheffield's Decade of Research and Progress I n d us try 
IV.-THE PERMANENT MAGNET'S SPECIAL ADVANTAGES 

I N the early days the permanent mag
nets for moving-coil loud speakers 
were insensitive, heavy, and expen
sive. (By insensitive is implied low in 

ft ux density.) With three handicaps such 
as these, why was the permanent magnet 
used at all? Simply because these draw
backs were smaller in degree than the diffi
culties associated with providing energised 
field-magnets together with a source of ex
citation, especially in the case of exten
sion speakers and installations operated 
from batteries. Furthermore, in the case 
of mains-operated sets the increase in the 
size of the power unit would be econo
mically prohibitive, so that the funda
mental demand for the permanent magnet 
can be classified under the following 
headings:-

(a) Built-in loud speakers for battery
operated receivers. 

(b) Extension loud speakers for battery
operated receivers. 

(c) Extension loud speakers for mains
operated receivers. 

(d) Built-in loud speakers for mains
operated receivers. 

(e) Loud speakers for radio-relay instal-
lations. · 

(f) Loud speakers for public address 
purposes. 

All applications are well established with 
the exception of possibly (d), which class 
is the stronghold of the energised electro
magnet. However, one very large and 
important firm in quest of quality uses 

T HE permanent-magnet moving-coil 
loud speaker has now reached the 

point where it can challenge the 
energised type not only on grounds of 
efficiency but also of cost. This article 
gives the many reasons for supposing 
that in the very near future we may 
see the permanent-magnet speaker 
genemlly adopted in mains-operated 

as well as in battery sets. 

permanent magnets exclusively, even in 
mains-operated sets. and the quantities in
volved run into hundreds of thousands per 
year. Apart from this case there is an 
interesting and maybe important present 
trend in design relative to the use of the 
permanent magnet in mains sets. 

Nature of Alloys 

until the advent of nickel-aluminium 
alloys, the most attractive material avail
able for designing moving-coil permanent 
magnets was 35 per cent. cobalt steel, but 
this was expensive, and steels containing 
lower percentages of cobalt were thus 
more commonly usC'd. The magnets "·ere 
therefore heavier the lower the cobalt con
tent, but still relatively expensive on 
account of the cost of cobalt itself, and 
the necessity for a rather complicated triple 
heat-treatment process. The economic 
situation was largely met by the greater. 

use of cast chrome steel magnets, but 
these suffered from their somewhat ex
treme heaviness, general bulk, and the 
necessity for a long magnetic path-length. 
Thus, whichever alternative was taken, it 
was certain to be criticised on the score 
of either insensitiveness, weight or cost. 

To-day the situation is changed. With 
nickel-aluminium alloys, practically any 
gap ftux performance can be achieved 
without excessive \veight or cost. Thus, 
smallness of size, general neatness in 
appearance of the eye, ami previously un
heard-of cheapness in cost for equivalent 
performance are now the outstanding 
features of the permanent magnets avail
able to the radio industry at the present 
time. Gone are the clays when having 
fitted a magnet to the chassis of an ener
gised speaker it was necessary to stiffen 
the front of the set or cabinet-on account 
of the excessive applied bending moment. 
Furthermore, as compactness in layout 
has become a regular feature in modern 
sets, the fact that it is now possible to 
make a permanent magnet more compact 
than the energised nugnct which it re
places represents a real advance, and is a 
point to which an~- progressive designer 
hard-pressed for space would do well to 
give attention. In magnetic constancy, 
too, the new alloys arc much superior to 
the chrome alloys which they are super
seding, and are largely unaffected by 
vibration, temperature. and strav de
magnetising influences such as wo~ld be 



AUGUST z6th, I9J5· 

The Permanent Magnet Industry
commercially serious a year or so ago. In 
fact, they do actually possess a consider
able number of the individual attributes of 
the ideal " permanent " magnet material. 

In the past there has been a measure of 
wastefulness in the radio industry, due to 
the maintenance of large numbers of 
different types of moving-coil speakers. 
It is now feasible to produce economically 
and in large quantities a permanent
magnet speaker of adequate sensitivity, 
suitable for use in either mains- or 
battery-operated receivers. This proce
dure would greatly simplify production 
and subsequent servicing, and now that 
some measure of stability is being 
achieved there is less reason and justifi
cation for the small but costly annual 
modifications in design, especially as the 
speaker is now taken more for granted 
than ever before. 

When this matter is discussed it is 
common to hear the time-honoured argu
ment advanced that in all cases the ener
gised pot-magnet is less costly to produce~ 
than the permanent magnet. Until re
cently the contention was sufficiently true 
to limit permanent magnets to those cases 
where they were a necessity, as distinct 
from where they were desirable. The new 
alloys have challenged the position, and 
the above contention can now be effec
tively contested with a certain chance lJf 

complete success in several directions. 
Perhaps it would be as well to point out at 
this stage some of the other considerations 
which should be borne in mind. 

Important Considerations 

For reasons of economy the field-wind
ing of the ordinary mains-energised mov
ing-coil loud speaker is arranged to exer
cise a dual function. First, it carries the 
main rectified current for the whole set, 
and this current, multiplied by the num
ber of turns in the field coil, gives the 
average magnetising arrtpere-turns avail
able in the magnet for setting up and 
maintaining the working gap flux density 
for the voice-coil. Secondly, on account 
of the imperfect rectification of the alter
nating supply, the f1eld-winding is used 
as a smoothing choke for the whole set, 
and this implies that besides carrying a 
unidirectional magnetising current it also 
carries a small alternating current, which 
with biphase rectification is of twice the 
frequency of supply. Thus in the case 
of the usual alternating 50 cycle per second 
main supply, there is a small roo cycle 
per second alternating current traversing 
the field-winding. This impresses a cyclic 
variation on the steady driving flux of the 
magnet, and, unless carefully compensated 
for, is a potent source of hum and of aural 
distortion known as "modulation distor
tion." Thus it is not difficult to appre
ciate that the best results ai-e obtained 
when an absolutely constant magnetic 
field, such as is derived from a permanent 
magnet, is used for driving the voice-coil 
of the loud speaker, and the rectified direct 
current input to the set is smoothed by 

the use of an independent choke. This 
method is rapidly gaining favour, especi
ally when the demands for quality arc 
made more stringent. There is greater 
freedom from hum and background noise. 
The risk of the magnet field-coil burning 
out is removed, and the chance of thi3 
happening is certainly greater than with 
an ordinary separate choke. Perhaps an 
even more annoying source of trouble with 
energised magnets-especially the less ex
pensive ones-is when the layers of the 
windings become short-circuited due to 
defective insulation, and faults of this kind 
seriously lower the inductance of the wind
ing and hence disturb the initial fixed elec
trical adjustments, with consequent in
crease in hum and decrease in general sen
sitivity, thereby making the defect appear 
doubly worse. 

Another advantage in the use of a per
manent magnet is that it runs "cold." 
With certain energised electro-magnets the 
attempt to set up high flux densities with 
a not too generous allowance of copper in 
the field results in high temperatures being 
attained, and heat from the top plate an•l 
from the centre pole causes expansion of 
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Fig. I.-Showing time-flux relationship for 
energised magnet. 

the voice-coil which, if adjusted critically 
with respect to its clearances, will eventu
ally "rub " after a period of steady run
ning, with distre3sing results to the ear. 
A permanent-magnet speaker can, there
fore, under comparable conditions, be 
rated higher for voice-coil power-handling 
capacity than its energised counterpart, 
because the pole system, instead of com
municating heat to, actually absorbs heat 
from the voice-coiL thereby making an 
increase in voice-coil current permissible 
for a given rating of temperature rise. 
Alternatively, the " cold" permanent
magnet field system can be regarded as 
enabling greater efficiency in the loud 
speaker to be attained, because the clear
ances round the moving coil in the gap 
can be safely reduced. This is possible 
because the risk of undue coil expansion is 
eliminated. 

There is another effect not widely apprr
ciated regarding the heating of the field
coil which is obvious after a moment's 
thought. In uncompensated circuits the 
current magnetising the magnetic circuit 
of the electro-magnet falls as the resist
ance of the field-winding rises with tem
perature, and thus the ampere-turns drop 
and hence the gap flux density decreases 

after a comparatively short time. An 
actual set of results are shown plotted in 
Fig. r and refers to a winding dissipating 
6 watts at no volts. The tests were car
ried out under ideal conditions of heat 
dissipation, and had the magnet been en
closed in a set or cabinet the flux densities 
would certainly have been even lower. 

A further point is that the elimination 
of the use of the energised field for 
smoothing purposes, and its replacement 
by a low-resistance choke, results in addi
~ional voltage being available for operat
n:g the v~lves in the set. This is par
ticularly Important when the designer is 
not attaining quite sufficient overall sen
sitivity, and the factor of cost precludes 
the ~se of larger valves, transformers, and 
rechfiers. 

Conclusion 

A consideration of the above remarks 
will show that a more progressive use of 
the permanent-magnet speaker will enable 
su~st~~tial improvements in quality and 
rehab1h~y to be made without being un
economic. The fact that a number of 
luxury sets are being laid out on these lines 
is suffic~ent indication of what may be ex
pected m the near future, and its exten
sion to more ordinary receivers is assured. 

In conclusion, it is hoped that this series 
?f article~, in describing the many factors 
mvolved m the production and use of per
manent magnets for the radio industry, 
has shown clearly that with the advent of 
t?e new nickel-aluminium alloys a revolu
twnary change has taken place in Shef
field's magnet industry which, by its ready 
response, has placed it in the vanguard of 
progress. 

This is the concluding article of a series 
on t_he pe~manent magnet industry. For 
ear her artzcles see issues dated M arch 2gth 
April 26th, and June 28th, 1935. ' 

THE RADIO INDUSTRY 
HALFOim DISTRIBUTOH.S, LTD., of 39, 

Sackv11le Street, London, \V.r, have sent 
us the specification of an intercstina 
" straight" short-wave chassis covcrin~ 
wave lengths between 12 and roo metres in 
three steps. Six receiving valves in all are 
used, with .a~ HF stage and push-pull output 
pe~1todes gtvmg 4~ walts. The price is zS 
gumeas. 

Readers are invited to attend demonstrations 
of the Voigt loud speakers during the period of 
the Exhibition at 9, Maclise Road, close to 
Olympia. A high-class radio-gramophone and 
The Wzreless World Quality Amplifier will be 
used. 

<:> <:> <:> 
Film Industries, Ltd., of 6o, Pa<ldington 

Street, London, \V.r, have recently installed 
public address equipment in the Great Hall at 
Winchester House. 

<:> <:> <:> 
The British Thomson-Houston Company re

cently carried out the installation of sound 
amplifying equipment for the Leeds Elementary 
Schools Athletic Association Meeting at Round
hay Park. 

<:> <> 0 

The telephone number of Claude Lyons, Ltd., 
of 40, Buckingham Gate, London, S.W.r, is 
now Victoria 3068/ 9. 
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Exhibitors at Olympia 
Alphabetical List, with Stand Numbers and References to Plan Opposite 

Name. 
ACE Radio 
Adey Portable Radio 
Aerlialite, Ltd. 
Aerodyne Radio, Ltd. 
All Power Transformers, Ltd. 
Allwave International Radio 

& Television, Ltd. 
Anson & Hopwood, Ltd. 
Automatic Coil Winder & 

Electrical Equipment Co. 
Ltd. (Avo) 

BALCOMBE, A. ]., Ltd. 
(Alba) 

Beethoven Radio, Ltd. 
Belling & Lee, Ltd. . . 
Benjamin Electric, Ltd. 
Bird, Sydney S. & Sons, Ltd. 

(Cyldon Radio).. . . 
Britannia Batteries, Ltd. . • 
British Blue Spot Co., Ltd ... 
British N. S. F. Co., Ltd. 
British Permel Enamelled 

Wire, Ltd. 
British Pix Co., Ltd. 
British Rola Co., Ltd. 
British Television Supplies, 

Ltd. (B.T.S.) 
British " Wireless for the 

Blind " Fund .. 
" Broadcaster, The" 
Brown Bros., Ltd. . . 
Brown Radio Co., Wm. F ... 
Browning \Vireless Manufac-

turers 
Bulgin, A. F., & Co., Ltd. 
Burgoyne V.:ireless, Ltd. 
Burndept, Ltd. 
Burton, C. F. & H. 
Bush Radio, Ltd. 
CADISCH & Sons 
Celestion, Ltd. 
Central Equipment, Ltd. 
Chloride Electrical Storage 

Co., Ltd. (Exide and 
Drvdex) 

Church~ans, Ltd. . . 
City Accumulator Co., Ltd. 

(C.A.C.) .. 
Clarke, H., & Co. (M/c), Ltd. 

(Atlas) 
Climax Radio Electric, Ltd ... 
Cole, E. K., Ltd. (Ekco) 
Colv·ern, Ltd. 
Concordia Electric Wire Co. 
Cosmocord, Ltd. 
Cossor, A. C., Ltd. . . 
Crypto Equipment Co. 
DALLAS, ]. E. & Sons, Ltd. 
Darwins, Ltd. 
Davies \Voodwork, D. M ... 
Dayzite, Ltd. . . 
Decca Gramophone Co. 
De la Rue, Thomas, & Co., 

Ltd. 
Dent, R. H. (Ardente) 
Department of Overseas 

Trade 
Dew, A. ]., & Co., Ltd. 
Dibben, Horace, Ltd. 
Diggle, A., & Co., Ltd. 

Stand. 
97 A 2 

I C 5 
8 D 4 

72 c 2 
2II H 5 

rog A 2 
87 B 2 

103 A 4 

65 c 4 
6o C 2 
91 A 1 
42 D 1 

n8 A 2 
40 D 1 
28 D 3 
48 B 1 

so B 1 
2or H 5 
43 c 1 

14 D 2 

52 B 1 
T26 E 4 
Tr2 H 1 
2ro H 4 

228 E 4 
II7 A 2 

2 D 5 
6r C 2 

ros A 3 
85 B 3 

T2o E 1 
26 D 3 
3 D 5 

59 c 1 
T3o E 3 

38 D 2 

83 B 4 
22 D 2 
76 B 3 
55 c 1 

218 F 5 
221 E 5 
70 c 3 

215 F 5 
T3 H 4 

107 A 3 
45 c 1 
T5 H 3 
34 D 4 

5 D 4 
46 B 1 

52 B 1 
T2r E 2 
Tr H 5 
r6 D 1 

Name. Stand. 
Dubilier Condenser Co. Ltd. 67 C 5 
Dulcetto-Polyphon, Ltd Tr6 F 1 
Dyson, ]., & Co., Ltd.. Tr7 F 1 
EAST LONDON Rubber Co., 

Ltd. Tr8 E 1 
Eastick, ]. ]., & Sons (Eelex) Tg H 3 
Edison Swan Electric Co., 

Ltd. (Ediswan) 
E 1 e c t r i c a 1 Interference 

79 B 4 

Bureau . . So B 5 
Electrico (Croydon), Ltd. . . II4 A 1 
Electro Dynamic Construc-

tion Co., Ltd. . . II2 A 1 
Empiric, Ltd. 41 D 1 
Ensign, Ltd. . . Tr3 H 1 
Epoch Reproducers, Ltd. 47 B 1 
Erie Resistor, Ltd. . . 15 D 1 
Everett Edgcumbe, Ltd. 229 E 4 
Ever Ready Co. (G.B.), Ltd. 71 C 3 
FERRANTI, LTD. . . 74 B 2 
Film Industries, Ltd. 4 D 5 
Flinders (Wholesale), Ltd. . . T6 H 3 
Fuller Accumulator Co., Ltd. ng A 2 
GARRARD Eng. & Mfg. Co., 

Ltd. 57 c 1 
General Electric Co., Ltd. 

(G.E.C) .. 35 D 3, 44 C 1, & 63 C 3 
Gilbert, C., & Co., Ltd. T23 E 3 
Goodmans (Clerkenwell), Ltd. 51 B 1 
Graham Farish, Ltd. 64 C 4 
Gramophone Co., Ltd. 

(H.M.V.).. 77 B 3, & 82 B 5 
Grampian Reproducers, Ltd. III A 2 
HACKER, H. & Sons (Dyn-

atron) 
Halcyon Radio, Ltd. 
Hartley-Turner Radio, Ltd.J 
Haynes Radio 
Heayberd, F. C., & Co. 
Hellesens, Ltd. 
H~ndersons Wholesale Elec. & 

32 D 4 
36 D 3 
23 D 2 
IO D 3 
25 D 2 
21 D 1 

Radio Ltd. T28 E 5 
Henley's Telegraph Works, 

W. T., Ltd. 53 B 1 
High Vacuum Valve Co., Ltd. 

(Hivac) . . 27 D 3 
Hillman Brothers T8 H 3 
Hobday Bros., Ltd... T22 E 2 
ILIFFE & Sons, Ltd... 6 D 4 
Itonia, Ltd. . . T14 H 1 
dACKSON Bros., Ltd. no A 2 
Johnson Talking Machine Co. Tn H 2 
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························ .. ·Readers' Problems 
T El ESE wtumns are reserved for lhe publication 

of matter of general . n/cres! arisin.~ out of 
problems submitled by our readers. 

J?.eaders requiring an individual reply lo their 
technical questions by post are referred to " The 
Wireless World" lnformalwn Bureau, of which 
brie: particulars, witll the fee charged, are to be 

found al the fool of this page. 

~················································" 
Better Reaction 

THE serious shortcomings of reaction as 
an aid to sensitivity are constantly being 

pointed out by contributors to this journal ; 
indeed, new sticks with which to beat the 
old friend which has served us so well in the 
past are still being found. But, in spite of 
all this, it cannot be denied that reaction 
still has its uses in certain special-purpose 
receivers of the simpler kind, and that the 
sPnsitivity of the humble det.-LF combina
tion with critically controlled reaction is 
amazingly high. 

A correspondent who has just built a set 
of the type we have in mind is disappointed 
to find that the reaction control, though 
good enough by ordinary standards, is sus
ceptible to improvement. After giving 
some details of his set, he asks for sugges
tions. 

The circuit design seems to be in order, 
and we think it probable that the deficiency 
of which our reader complains is simply due 
to the fact that the present operating condi
tions are not entirely suitable for the detec
tor valve in use. It is therefore suggested 

(a) 

(b) 

+ 
LT. 

+ 
LT. 

Fig. 1.-Two methods of improving the 
smoothness of reaction control. 

that one or other of the arrangements shown 
in Fig. I should be tried. By means of the 
first (dia. (a)), the operating potential of 
the detector grid may be adjusted by means 
of a potentiometer having a resistance of 
from zoo to 400 ohms. A tapped potentia
meter is almost as good as a fully variable 
one, and is much more compact. 

The arrangement just described is well 
known; another scheme that has lately been 
introduced is that illustrated in dia. (b). 
Here the same effect is obtained by using 
two grid leaks of different values, one con-

nected to positive LT and the other to nega
tive LT By changing the relative values of 
the leaks different bias voltages can be ob
tained, but, in general, the values shown 
will be found satisfactory. 

Almost Too Obvious 
A COHRESPONDENT who is living 

temporarily in a flat in a steel-framed 
building finds that the sensitivity of his 
receiver-also of a temporary nature-is 
entirely inadequate even for reception of 
the local stations when used with the 
longest indoor aerial p,)ssible. Results 
are equally poor when the mains are used 
as an aerial, and no other form of collector 
seems to offer itself. \Vc arc asked to 
suggest a simple way of increasing signal 
pick-up without altering the receiver to 
improve its sensitivity. 

\Ve are almost ashamed to offer the 
obvious suggestion that the aerial should 
be thrown out of the window. But it is a 
fact that this procedure will almost 
certainly increase signal strength enor
mously in any metal-framed building, 
<'specially if the hanging aerial wire can be 
kept reasonably clear of walls, etc 

Day and Night 

A USER of a high-quality short-range set 
has nothing but praise for the quality 

of reproduction during· daylight, but is 
worried by the fact that in the evening an 
annoying high-pitched whistle beco~es 
evident as a background to the local stat1011. 

This is a familiar trouble for which th<' 
blame must be apportioned to the Heaviside 
layt·r. It means that towards dusk or after 
dark the signal strength of some foreign 
station occupying the next frequen~y chan
nel becomes sufficiently strong to mterfere 
with reception. 

Here is a clear case for some simple form 
of variable selectivity or whistle suppression. 
If our correspondent cares to send details oi 
his set, we can probably suggest something. 

A Sign of Decay 

T
HE built-in tapped transformer fitted to 

a number of loiHl speakers has at lea'it 
one use other than that for which it was 
primarily intended. If, for instance, it is 
found that an improvement is effected by 
making a radical change from the adjust
ment found initially to give best volume 
and quality, we have a fairly certain indi
cation that the output valve has changed 
its characteristics. In all probability its 
emission has declined, and, if the improve
ment is clearly perceptible by ear, the fall
ing-off is probably serious. 

This seems to explain the experiences 
described by a reader. When his set was 
first built, nearly a year ago, the adjust
ment for best results was carefully madL' 
and was quite definite. Now, however, it 
has been found that a considerable alten.
tion is necessary to get the best out of the 
loud speaker. \Ve fear that a new output 
valve is needed. 

In the Air 
t\ TUNED circuit with both ends at high 

..1. oscillating potential with. respect to 
earth is distinctly embarrassmg to any 
designer or constructor, especially if it hap
pens to be a tunable circuit operating at 
signal frequency; in a superheterodyne an 

IF circuit of this kind can usually be dis
posed of fairly easily. 

These remarks are prompted by a request 
for information as to a suitable method of 
feeding to a push-pull amplifier directly 
from a diode detector which forms part of ,t 
"straight" receiver. Our querist seems to 
imagine that it is e3sential for the tuned 
circuit preceding the diode to be "in the 
air." 

Fig. 2.-Method of feeding a push-pull am
plifier from a diode detector, which allows 

one side of the circuit LC to be earthed. 

This is not so, as by adopting the circuit 
shown in Fig. 2 it becomes possible to earth 
one side of the tuned circuit; of course, these 
remarks arc only applicable to a set em
ploying indirectly heated valves. 

Suggested values for condensers and re· 
sistances arc given in the diagram, while thL· 
output terminals for connection to the high 
potential input terminals of the amplifier are 
marked A and B. 

Testing an Oscillator 
THE superheterodyne is in such general 

use nowadays that almost everybody 
knows how to ascertain whether thE· oscil!a
to~- is functioning properly. For the benefit 
of a quprist who is having trouble with a teot 
oscillator, it may be pointed out that exactly 
the same procedure is applicable to the 
valve of this instrument. 

A milliammeter should be inserted in 
series with the HT feed, and it should be 
noted whether any change of current takes 
place when the anode coil is short-cir
cuitecl ; such a change indicates correct 
operation, or at any rate that thP valve is 
oscillating. 

·····································•~: J ........... . 

The Wireless World 

INFORMATION BUREAU 

THE seryice is _intended primar~ly for readers 
meetmg w1th dtfficult~es tn connection 

with receivers described in The Wireless 
World, or those ot commercial design which 
from time to time are reviewed in the pages of 
The Wireless World. Everv endeavour will be 
made to deal with queries on all wireless 
matters, provided that they are of such a 
nature that they can be dealt with satisfac
torily in a :etter. 

Communications should he by letter to The 
Wireless World Information Bureau, Dorset 
House, Stamford Street, London, S.E. r. and 
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ED!7-.(JJ< IAL 
Manufacturers' Caution 

Reasons Why Novelties 
are Scarce 

A T the time of writing, when the 
period of the Radio Show is 
coming to an end, it is in
teresting to try to sort out 

the mass of information and detail 
collected and arrive at an ideJ. of what 
are thf:' outstamling improvements of 
the yl'ar. In a number of articles in 
this ~issue we endeavour to give our 
readers om impressions as to what 
technical advances have been made. 

'Whilst these articles cleal mainly 
with specific technical innovations, 
we must not losf' sight of the fact 
that radio manufacture has, so to 
speak, " moved up " in all branches, 
in that ~111 sets are better built and 
better designed. Although, as we 
have already noted, prices have not 
been red need, vet in actual fact, we find 
that the equiv:llent of a price rednction 
has taken place in the case of most 
of the sets, for the reason that the 
new sets are so superior to those of 
last season at the same prices. 

Reliability the First Concern 
The construct ion of receivers hJ.s 

become much more of an engineering 
job. The clays have gone when com
ponents " hung by their eyebrows " 
on different parts of the chassis. So, 
too, in the interests of testing and 
servicing, the practice has disappeared 
of making some parts of the chassis 
inaccessible because of the components 
fitted in the later stages of construction. 
It is no longer necessary to partially 
dismantle a receiver to test or service 
it. These points may seem triviJ.l in 
theory, but in practice they make a 
worlcl of clif1crence. Manufacturers 
have found that the future success 
of their business depends as much on 
the reliability of the set after purchase 

VoL. XXXVII No. 8. 

COMMENT 
as it does on its initial performance. 
It must not be forgotten that the 
distributors to the trade who act as a 
go-between to the manufacturers and 
the public soon find out if too high a 
percentage of any manufacturer's sets 
is giving trouble and will then favour 
some other make instead. This 
necessity for reliability has another 
effect too in that it puts a brake on 
the introduction of novelties which 
might give trouble later on. In fact 
the manufacturer to-day, producing as 
he does to a definite programme in 
very large quantities, will take no 
risks with devices which may be 
regarded as in an experimental stage. 
although in special sets he may in
corporate these and manufacture in 
smaller quanti ties at higher prices 
where he is prepared for some servicing 
until they have proved their reliability. 

In the Public Interest 
\Ve mn<>t not be too ready therciorc 

to think that the absence of many 
circuit and other novelties in the sets 
of this year means that manufacturers 
are not alive to their potential value 
-it may be and probably is the c~se, 
that they attach more importance to 
reliability than to novelty, and the pur
chaser will gain in the long run by such 
a policy provided it is not overdone. 

The foregoing remarks in regard to 
receivers apply to almost the same 
extent in the case of valves and com
ponents. Although these are being 
manufactured in ever-increasing quan
tities, their reliability is greater. The 
demands of set manufacturers have to 
be met, and since reliability has 
become the first consideration of the 
manufacture of complete sets, the 
component parts must be equally 
reliable. The saying that a chain is 
as strong as its weakest link applies 
particularly well to wireless sets, every 
component of which forms an essential 
link in the chain. 
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D
EVELOPMENT in broadcast re

ceivers is a continuous process 
which is still going on in spite 
of the vast strides made in recent 

years, and \Vhich is likely to continue for 
years to come. Some sort of standard
isation has been reached in the basic cir
cuits, but the refinements and modifica
tions introduced by different firms vary 
so greatly that it would be a mistake to 
think that their products are even similar. 
Several distinct trends of development 
are evident in the products shown at 
Olympia, but they overlap so much that 
the casual observer is apt to under
estimate their importance and to attribute 
them merely to the minor differences just 
referred to. There are four main trends 
this year-variable selectivity, all-wave 

The R.G.D. Model 1203 radio-gramophone. 

reception, QA VC, and the three-valve 
superheterodyne. 

In the benefit which it confers on the 
user the first of these is undoubtedly the 
most important, and it is safe to say that 
no single development has ever d~ne 
more towards the improvement of quality 
of reproduction. Very high selectivity is 
a necessity for the interference-free recep
tion of distant transmissions, and the 
higher musical frequenci~s are then in
evitably attenuated. Thrs loss of treble 
is unnecessary in local reception, for 
there is then no call for high selectivity. 
In the past, therefore, with a fixed degree 
of selectivity designers have been forced 
to adopt a compromise between selectivity 
and quality, so that the high-frequency 
response suffered somewhat in local recep
tion and some interference was per
mitted on distant transmissions. Variable 
selectivity obviously completely removes 
this drawback, and permits the user 

Wireless World, August 23rd, 1935 

of the 
What the Exhibition Reveal 

always to obtain the highest standard of 
reproduction consistent with the inter
ference to which a station is subject. 

Variable Selectivity 

The methods adopted for obtaining 
variable selectivity are many and varied 
and are all of great technical interest. 
Although there may be a trend towards 
the employment of variable selectivity, 
there is as yet no uniformity in the 
methods of obtaining it. There is perhaps 
a slight preponderance in favour of 
varying the coupling between the coils of 
the IF transformers, and this system is 
adopted in the R.G.D. Model 1203 J;e
ceiver. Two IF stages are used with 
high efficiency air-core Litz-wound coils 
trimmed by air-dielectric condensers in the 
IF transformers. The coupling between 
the coils in one transformer is fixed, and 
that between the coils in the other two is 
variable by means of a panel control. 
Although the coupling is actually variable 
by sliding the coils relative to one another, 
stops on the control make the action 
rather that of a selectivity switch giving 
four definite degrees of selectivity. In the 
H.M.V. High-Fidelity apparatus, how
ever, true switching is employed, and the 
coupling of the signal-frequency circuits is 
altered as well as that of the IF trans
formers, while the response of the low
frequency amplifier is also varied. 

The Dynatron receivers are straight 
sets, and, as might be expected, the 
arrangements for variable selectivity are 
more complicated. Switching is employed 
which not only alters the value of the 
coupling inductances in the band-pass 
filters, but also varies the HF resistance 

Chassis of the Dynatron Ether Knight. 

of the tuned circuits in order to prevent 
excessive peaks in the response curve 
from being obtained. Arrangements are 
also made for ensuring that for any one 
setting of the variable selectivity switch, 

The Kolster-Brandes Model KB426 receiver. 

the selectivity remains constant through
out the waveband. The coupling coils 
are fitted with movable iron cores which 
are linked together and to the main tuning 
control, so that the coupling varies with 
the tuning in such a way as to maintain 
constant band-width. 

The Kolster-Brandes superheterodynes 
have variably-coupled IF transformers in 
which one coil is moved axially relative 
to the other. A considerable Yariation is 
allowed, and when maximum selectivity 
has been reached a further movement of 
the control knob operates a switch which 
throws a by-pass condenser in circuit to 
restrict still further the high-frequency 
response. A different system is adopted 
in the Allwave International receiver, 
however, and it is not mechanical but 
electrical. The two tuned circuits corn-
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pnsmg the IF transformer are per
manently fixed with a degree of coupling 
giving the maximum selectivity desired. 
A third coil is mounted between them and 
is untuned, but has a variable resistance 
connected across it. By varying this 
resistance the amount of energy absorbed 
from the tuned circuits can be altered, 
and hence their effective HF resistance 
and the response curve. 

The R.G.D. Model 704 has a different 
system from the larger set of the same 
firm. An intermediate frequency of 
no kc / s is used, and the selectivity is 
changed by switching one IF transformer 
out of circuit and replacing it by a resist
ance coupling. Variable coupling between 
the coils of an IF transformer is adopted 
in the case of the Philips 575A receiver, 
and the frecpwncy response curve of the 
set shows that for a drop of 10 db. the 
upper limit can be varied between about 
3, ooo c/ s and 8, ooo c / s. A similar 
arrangement is adopted in the case of the 
Im·icta AC /45 of Orr Radio, and this is 
one of the smallest receivers to include it, 

The Burndept All-Wave receiver. 

having only three valves apart from the 
diode detector and the HT rectifier. The 
Cossor 836 equipment is provided with a 
switch giving two different degrees of 
selectivity. 

All- Wave Receivers 

Turning now to the second trend, one 
or more short-wave bands have found 
their way into a surprisingly large number 
of sets. The number of short wave ranges 
fitted varies considerably, but the method 

The Alba All-Wave Superheterodyne. 

of reception is usually the same as on the 
medium and long wavebands, the coils 
being replaced by others of suitable in
ductance. The R.G.D. l\Iodel 1203 has 
short-wave coils wound on special insu
lating material, and a Hartlcy type 
oscillator is used in the two-valve fre
quency-changer. The HF stage operates 
on all wavebands, and a special gang 
condenser is used having split stator sec
tions. Each section has two banks of 
fixed plates of which only one is used for 
short waves and both for. the other bands. 
In this way a tuning capacity of some 
o.ooors mfd. is available for short waves 
and some o.ooos mfd. for medium ami 
long \Yaves. Two short-wave bands arc 
included and s\'v·itching is employed for 
the changc:-on'r. 

ThL' Allwave International receiver is 
a double-superheterodyne having a first 
intermediate frequency of 1,6oo kc ,' s and 
a second of So kc f s. Two signal
frequency circuits are used, and there is 
an HF stage which functions on all five 
of the wavebands. A triode-hexode is 
used for the first frequency-changer and 
an octode for the second. 

The Burndept all-wave set, however, is 
more conventional and has three wave
bands, I7-5/53· r85/550, and 8oo12,ooo 
metres. There arc two signal-frequency 
circuits and two IF stages arc employed. 
A dual-ratio tuning control is used in 
order to simplify short-wave tuning, and 
the gang condenser is floated on rubber 
supports to eliminate microphony. The 
Unirad sets have two short wavebands, 
15 / 29 and 27 I 64 metres, in addition to 
the medium and long, and in these a gang 
condenser with brass vanes is rigidly 
mounted to a brass chassis. The Decca 
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set has an HF stage and two signal
frequency circuits, and there are two IF 
stages following the frequency-changer. 
Very thorough screening is adopted. The 
'R.A.P. TransatlaRtic receiver, however, 
has a band-pass pre-selector feeding a 
hcptode frequency-changer, and the inter
mediate frequency is II7·5 kcjs. One 
short-wave band of 19.5-52 metres is 
included. Five wavebands are included 
in the Ever Ready son receiver, and it 
covers 13/ 2,ooo metres. A dual-ratio 
tuning dial is fitted. 

The Philips 537A receiver, vvhich has 
already been mentioned as including 
variable· selectivity, has a short-wave 
tuning range of 16 I 50 metres, and a 
signal-frequency HF stage is fitted. This 
set is noteworthy in that the coils are 
individually screened, and the set is 
remarkably compact in view of the many 
features which it includes. The Kolster
Brandes sets arc all of the medium- and 
long-wave type, but they are specially 
arranged for use with a short-wave 
converter which effectively turns any 
model into an all-wave set A similar 
procedure is adopted by Dynatron, and 
the converter marketed by this firm has 
an HF stage before the frequency
changer. Two signal-frequency circuits 
are used with iron-core coils which are 
claimed to be more efficient than air types. 
In order to avoid microphony both gang 
condenser and coils are mounted on 
absorbent materiaL 

QAVC 

A refinement \\ hich is finding its way 
into recciwrs of all cl8S~('S i~ QAVC. This 
takes two general forms, although the 
actual metlwds arc \Trv varied : true 
QAVC or muting hct\\'Ct~n ,;tations, and 
noise suppression by 111L'aus of a sensitivity 

The Philips Model 575A with QAVC. 
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limiter. The former usually means that 
the detector or a valve in the amplifying 
chain is made automatically inoperative 
when the~ set is not tuned to a signal so 
that the receinT is quite .silent, whereas 

The H.M.V. Model 441 with QAVC. 

with the latter the sen~itivity is reduced, 
usually by a switch, while t;ming so that 
background noise is nnt obtrusin:. 

The H.~I.\'. High-Fidelity Auto-
Radiogram includes a muting circuit in 
which the last IF valve is biased beyond 
current cut -off in the absence of a signal. 
The controlling system is fed through 
very sekcti\·e circuits so that the receiver 
is quite silent until it is almost exactly 
t~med to a signal, and possible distortion 
due to mistuning is very largely prevented. 
QAVC is also included in the Models 441 
and 444 of this firm. In the R.G.D. 
Model 1203, muting is operated by the 
A VC system and controls an LF valve. 
A diode detector provides the initial A VC 
bias, but this is amplified by a DC ampli
fier before being applied to the valves, 
and a further DC amplifier is included 
for the muting circuit. The Cossor 836 
has muting applied to an IF valve, and 
the A VC system controls an LF stage in 

trolled in the Allwave International set. 
A very simple arrangement is used here. 
A push-pull diode detector is included and 
biased negatively by the voltage drop 
across a resistance through which flows 
the anode current of the valves controlled 
by the A VC system. When a station is 
tuned in, the anode current falls by 
normal A VC action and the detector bias 
is reduced. A similar arrangement is 
employed in the Mullard MU35 receiver. 

A detector control of a mon~ elaborate 
nature is used in the Pye Tg receiver. 
Here it is the change in anode current of 
the triode section of a duo-diode-triode, 
which also acts as an LF amplifier, which 
releases the bias on the diode detector. 
A detector control, but of a different 
nature, is used in the C.A.C. sets. A 
triode is arranged to have a very high 
input capacity which can be controlled by 
its grid bias. This triode is shunted across 
the detector load resistance, and in the 
absence of a signal reduces the sensitivity 
and high-freq-uency response. Thus, 
although complete muting is not obtained, 
inter-station noise and sidebancl splash arc 
greatly reduced. 

The G.E.C. Fidelity ACs receiver. 

The three-valve superheterodyne is a 
good example of the trend towards uni
formity in the small class of receiver. 

Chassis of the C.A.C. Austin AC Super Six. 

Nearly all s:ots of 
this type have the 
same arrangement 
of va I \'es-a fre
quency - changer, 
an IF stage, and 
an output pentode. 
The detector is not 
included as a separ
ate Y<ll\'c here, for 
it i:; ju;;t ~·;; often a 
part nf the output 
p e n t n d c· (cl u o
diodc-pc•ntode) as a 
separate \'alvc. In 
rither case it is a 
diod•· and contri
hnte:c; nothing to 
the amplification. 
Two signal- fre
quency tuned cir

addition to the early valves. In the 
Kolster-Brandes sets muting is applied to 
an LF valve, while the detector is con-

cuits precede the frequency-changer, and 
there are two IF transformers each includ
ing two tuned circuits. Delayed AVC is 
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The Bush SAC 21 receiver. 

obtained from one of the two diodes and 
the other acts as the detector. 
, The variations between the specifica
tions of sets of t!J is typ:: are chiefly in 
minor matters; some arc- for AC mains 

only, others are designed for 
AC or DC supplies; some 
ha\' e noise - suppression 
switches, other~ ha Ye not; 
some have a Yi~ual tuning 
indicator of the m·on type, 
others have a meter indicator, 
or none at all. The cabinet 
varies. as clews the tuning 
dial and the arrangement of 
the controls. The perform
ance varies also in spite of 
the similarity of the general 
design, for a set is not com
pletely specified by the 
arrangement of yaJves and 
coils, or by its circuit dia
gram, but by the values 
assigned to the components, 
the quality of workmanship, 

and the care in initial adjustment. 
Matters of this nature which are not 
apparent at a passing glance or from the 
specification have a marked effect upon 
the price of the instrument. 

The Ever-Ready Model soo8 is one 
example of this class of receiver. It is 
of the AC/DC type, and a noise
suppression circuit is included. The Bush 
SACzr is an AC set with a delayed A VC ; 
the duo-diode and output pentode being 

The Ekco AC76 with a duo-diode detector. 
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separate and not combined. The oper
ating potential is adjustable by means of 
a switch to give a form of QA VC. Another 
example of this class is the Ekco AC76, 
and here again a separate duo-diode is 
used for the detector. The Heayberd 
4-Point receiver has the same arrange
ment of valves, but the cabinet style is 
entirely different,· and a mains filter is 
fitted. 

The l\Iarconiphone Model 236 differs 
somewhat in that the IF stage is refiexed 
and acts also as an LF amplifier. The 
three valves thus function as frequency
changer, IF amplifier, detector, AVC 
source, LF amplifier, and output stage! 
It is an AC /DC set. The Decca receiver 

The Marconiphone Model 236 ACJDC receiver. 

has a heptode freqnency-changer, an IF 
stage, and a duo-diode output pentode. It 
is available in both AC and DC models. 
The Cossor 364 receiver is for AC only 
and incorporates a separate diode detector, 
while a neon tuning indicator is fitted. A 
battery set of similar design, the 366A, is 
also available. 

The Ferranti Nova and Lancastria 
receivers are of similar general design 
with a duo-diode-output pentode ; the 
latter, however, is fitted with a tuning 
indicator and a noise-suppressor switch. 
This same arrangement of :valves is 
adhered to by the G.E.C. in the Superhet 
AC4, in which an intermediate frequency 
of 125 kef s is used. The McMichael 253 
receiver with a duo-diode-output pentode 
incorporates a triode-pentode frequency
changer instead of the more usual heptode 
or octode. This is also embodied in the 
Ultra Model 25, which is fitted with a neon 
tuning indicator. 

This season's car sets might really have 
been planned with no other object but. to 
help us to illustrate the various practical 

The Ferranti Lancastria superheterodyne, 

forms that this highly specialised form of 
receiver can assume. All schools of 
thought are represented in the models 
shown, and it would be hard to find a 
vehicle in which one or other of the sets 
could not be neatly installed. 

Car Radio Layouts 

The latest of the car receivers, the Mar
coniphone Model 336, is sub-divided on 
rather unconventional lines into three 
units. First comes the receiver proper, 
and secondly a power supply unit which 
also houses the speaker. Lastly there is 
a remote control panel which operates 
from the steering column through Bowden 
cables, which can, if required, be extended 
to a distance of 12 feet. High-tension 
voltage is derived from the car battery 
through a vibratory step-up generator, the 
output of which is rectified by a valve. 

Basically, the circuit arrangement is 

Receiver unit of the Ekco car set. 

representative of almost all sets ; it 
embodies a signal-frequency HF stage to 
compensate for the small pick-up of a car 
aerial, but from that stage onwards is 
similar to the typical small domestic super
heterodyne. High sensitivity is obviously 
needed, and the figure relating to the Mar
coniphone set is given as better than 
r microvolt per metre. 

Both the C.A.C. and G.E.C. sets are 
of the single-unit type, in which the 
receiver, speaker and power supply equip
ment are housed in a single case. These 
sets are remotely controlled, but the Ekco 

2IJ 

car receiver unit is intended for mounting 
in the cubby hole in such a position that 
its control knobs are directly accessible to 
either the driver or the front-seat pas
senger. With this object in view, the set 
itself has been made extremely compact, 
space having been saved by housing the 
speaker and HT supply unit in separate 
cases, making three units in all. 

It will thus be seen that the more or 
less conventional car set can be arranged 
in three distinct layouts, each of which has 
its own particular advantages. At the 
present time it would be rash to hazard 
an opinion as to which is the best, and 
there seems plenty of room for all. 

A distinctly unconventional method of 
attacking the car radio problem has been 
adopted for the Decca " Home and Car" 
sets, which can be operated either from 
the car battery or from the household AC 

The Decca set, for operation either from a car 
battery or the household mains supply. 

mains, thus extending their sphere of 
usefulness. Naturally the sets are of the 
single-unit directly controlled type, and 
the method of changing over is 
extremely ingenious, both electrically 
and mechanically. The appropriate 
connections for either form of supply 
are made by inserting · a multi-pin 
cable, and, for working from the car 
battery, the built-in generator through 
which HT voltage is supplied is auto
matically put into operation. Models with 
and without a signal-frequency HF stage 
are available. 

Midget Frame-Aerial Sets 

Although the portable set has been with 
us for many years, the average specimen 
is far too heavy and bulky for the descrip-

The smallest " chassis '' ; the Empiric Pocket Set. 
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tion to be truly indicative of its real scope. 
But this year a number of really portable 
sets, small and light enough to be carried 
almost anywhere, have made their appear
ance. It is only bare justice, however, to 

fhe Wayfarer loud-speaker portable weighs 
only 9 pounds. 

say that these .sets have largely been made 
possible commercially by the introduction 
of the Hivac midget valves, which,· in 
addition to their small size, are extremely 
economical in filament current. 

The Editor of The Tailor and Cutter, 
whose illuminating·and often caustic com
ments on men's clothes are so widely 
quoted by the general Press, would 
probably take us to task if we suggest that 
there is now no reason why every reader 
should not carry with him his own personal 
set. But, apart from the fact that it may 
spoil the hang of a well-fitting jacket, 
there is no reason why the Empiric Pocket 
Set should not be so used ; it is literally of 
pocket size, and weighs under 2 lb. 
Technically the set is of interesting design, 
the super-regenerative circuit employed 
being based on that of the Brighton police 
receivers, of which the sensitivity is high 
enough to operate a call-bell relay at quite 
considerable ranges, in spite of the micro
scopic signal pick-up of the tiny built-in 
frame aerial. 

The Pocket Receiver and others of the 
same general type of course provide 
headphones reception only. But several 
true portables for loud speaker reproduc
tion are now available ; both the Empiric 
and Wayfarer models (the latter shown 

The Mite receiver ; a miniature set covering 
short and normal wavelengths. 

W'fi1?®ll®~~ \ 
W©wll~ 

by London Electric Appliances, Ltd.) use 
a circuit arrangement comprising a single 
HF stage followed by a regenerative 
detector and two LF stages. In both these 
sets, compactness is achieved both by 
use of the midget valves already men
tioned and by a general reduction in size 
of components ~nd accessories rather than 
by any radical innovation in circuit 
design. 

Another very interesting trend in design 
is exemplified in the Allwave International 
"Mite," a miniature "all-wave" set for 
headphone reception. One of the models 
shown embraces medium and short waves 
(five bands in all), while another, perhaps 
more suitable for general use in this 
country, cov_ers medium and lon·g broad
cast bands as well as short waves. Super
regeneration is employed for the reception 
of the shorter wavelengths, but the 
quenching circuit is automatically switched 
out of operation for work on the normal 
bands, which is carried out by an arrange
ment of the "straight" det.-zLF re
generative type. 

B.T.S. super
heterodyne 
for ultra-short 
wavelengths. 

Short-wave Sets 

Receivers covering one or more short
wave bands in addition to the normal 
broadcast w a v e-
lengths are now 
produced by many 
firms, and their 
technical features 
have already been 
discussed. B u t 
purely short-wave 
sets of . the type 
with which we are 
here concerned are 
surprisingly few in 
number when the 
undoubted interest 
that exists in '' sub-
brmdcast" bands is taken into account. 
Even those shown were seldom in com
pleted form, being supplied either as kits 
of parts or exhibited in the form of 
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sponsored circuit arrangements by. the 
manufacturers of the principal components 
used in their construction. 

An exception is to be found in the 
Unirad short-wave superheterodyne, an 
interesting receiver intended largely for 
overseas work and p-1ounted in a '' tropi
cal '' cabinet. 

Another short-wave set is the Mavox 
B7S, covering waves between 12 and 68 
metres. This also employs a superhetero-
dyne circuit. . 

Among the '' kit '' sets, some very 
advanced designs for the ultra-short bands 
are sponsored by Eddystone. The most 
interesting is probably the six-valve super
heterodyne tuning normally from 50 to 
62 me/ s, but which can be adapted to 
work up to roo metres. Another super
heterodyne for the 5-ro metre band was 
shown by British Television Supplies to 
illustrate the use of the special com
ponents made by this firm. 

The Lissen short-wave kit set, which 
differs from those already discussed in 
that all the components are supplied 
ready to assemble (complete with valves), 
is of the det.-zLF type and embodies band
spread tuning ; the coil is of the two
range type with waveband swit€hing. 

Amplifiers 

The scope of the public
address amplifier has been ex
tended by the introduction of 
portable models, of which the 
latest types are very ingeniously 
adapted to work from a car 
battery, although not all the 
equipment that falls into this 
category is intended for opera-
tion only in the vehicle itself. 

The heaters or filaments of the valves 
are fed with current directly from the 
battery, which also supplies HT through 
the intermediary of a rotary generator. 
Quite large outputs are obtainable with
out imposing an excessive load on the 
battery. Among makers of this type of 
apparatus are Ardente, Ossicaide and Film 
Industries; the equipment developed by 
the last-mentioned firm is adapted for 
permanent or semi-permanent installation 
in the car, and is so arranged that the 

Ferranti Constructors Amplifier, Type AC6C 
which provides sufficient magnification for opera~ 

tion with a microphone. 
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amplifier itself may be mounted out of the 
way under one of the seats, A micro
phone and a specially designed loud 

Three-valve schools receiver by R.l. 

speaker for fitting under the bonnet of the 
car completes the equipment. 

The new Tannoy amplifier Type GUBro 
is an extremely versatile piece of appar
atus, being adaptable for working from a 
12-volt car accumulator or from either 
AC or DC mains, depending on which 
type of supply unit is employed with it. 
Both units are small in size, and are easily 
connected up through multiple plugs. 

Apart from these mobile or universal 
amplifiers, several battery-operated types 
have now appeared, One of the most 
interesting of these comes from the Special 
Products department of the Marconiphone 
Company ; the feature of the equipment 
is not so much an exceptionally large 
output from the amplifier as exceptional 
efficiency in the associated loud speaker, 
which is mounted in a semi-directional 
baffle box. The Film Industries " Baby " 
battery amplifier, which employs a Class 
'' B '' circuit, has been modified since last 
year, and now has a rated output of 
3! watts. The same firm also makes a 
universal AC-DC amplifier, which, like 
the majority of its type, employs push
pull pentodes (rated at 6-7 watts) in the 
output circuit. 

Although general-purpose amplifiers 
have been "cleaned-up" and improved in 
detail, few, if any, include any technical 
developments with which the average 
reader is not familiar. The Sound Sales 
30-watt amplifier, however, includes an 
unusual circuit, described as "low
loading," which offers the advantage of 
great volume combined with economy. A 
series of amplifiers .which are unusually 
adaptable both with regard to type of 
input and to output matching were shown 
by R.G.D., who also produce a gramo
phone amplifier on the lines of their well
known sets. 

A few years ago we used to refer to the 
three-valve HF -det.-LF circuit as the 
'' standard '' arrangement for popular sets. 
Since then this circuit has been displaced 
to a great extent by the 3- or 4-valve super-

heterodyne, but there is a distinct tendency 
for it to "stage a come-back" this season. 

The " Straight " Set Revival 

On the stands of many well-known firms 
new sets of the type under discussion figure 
quite prominently. This tendency will be 
generally welcomed provided that it is 
made quite clear to the would-be purchaser 
that straight three-valve sets cannot com
pete with the superheterodyne either in 
sensitivity or selectivity, but are suitable 

1 for satisfying the requirements of those 
who put local-station reception first, 
with long-distance work as quite a 
secondary consideration. For this type of 
wireless user the straight set is eminently 
satisfactory; in fact, it is likely to be better 
than a cheap superhet, and should cer
tainly be much more reliable. 

Generally speaking, the sets have few 
features of technical novelty. The cheaper 
mains versions (from, say, £7 to £8) gener
ally embody only two tuned circuits, while 
the more expensive ones (£8 to £9) are 
often equipped \vith a band-pass filter, 
generally at the aerial encl. An exception 
to this rule is found in the C.A.C. set, 
where the filter is employed as an inter
valve coupling, with the advantage that 
the conditions under which it will work 

Severely practical: the Marconiphone steel-cased 
receiver for schools or institutions. 

can be more exactly predetermined. A 
similar arrangement is to be found in one 
of the Kolster-Brandes sets. 

Tuning coils of unusually high efficiency 
are used in the Marconiphone Model 235, 
which also offers a rather greater rated 
output than the majority of its type. A 
special "Droitwich rejector," which may 
be included in the aerial circuit by making 
connection to the appropriate terminal, is 
a feature-and a very sensible one-of th~ 
Ferranti sets. The high-power station is 
a bugbear to listeners in the Midlands, and 
has led to the introduction by at least one 
firm (Burgoyne) of a special "J'viidlancls" 
model, at a slight extra cost, including a 
rejector. 

A feature of this year's show is the 
number of receivers designed to conform 
with the requirements laid clown by the 
Central Council for Schools Broadcasting. 
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Separate loud speakers are employed and .. 
the sets are designed both internally and 
externally for the special purpose they are 
to fulfil. With regard to circuit details, 
no particular arrangement is standardised, 
but in general the sets resemble mediun1· 
range broadcast equipment of the better 

The Orr Radio Fisherman's seL 

type ; a high standard of reproduction is 
rightly demanded. 

Circuits for Special Purposes 

School sets of different types form the 
main R.I. exhibit. Both superheterodyne 
and '' straight '' models are made ; the 
latter, in the mains version, includes an 
HF stage, regenerative detector, and pen
tode output. There is a two-way tone
regulating switch, and the controls are pro
tected by a door which can be locked. 

All the sets are available with gramo
phone equipment and are housed in plain 
teak cases to suit the surroundings in 
which they will be used. The Marconi
phone " Special Products " set, designed 
either for schools or institutions, is pro
vided with a steel case. 

A short•range "quality " set: Hartley Turner 
Model CS7A 
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Radio-gramophones designed specially 

for schools use are made by Haynes and 
, Tannoy. The former is available with 
: various types of chassis; either one or two 
HF stages and either 6- or 14-watt output 
units may be chosen. 

Another recent special-purpose receiver 
is the Orr Radio Fisherman's Set, which 
was originally produced for trawlers but 
which has since found many other applica
tions. The set is for battery operation and 
covers wavelengths between roo and 200 

metres (yacht and trawler telephony band) 
as well as the normal broadcast fre- . 
quencies. To withstand the buffeting that 
it is likely to receive when installed on a 
small vessel, the· chassis is rubber-mounted 
and is housed in a strong teak cabinet. 

The Hartley Turner sets, which are 
specifically designed either for short- or 
medium-distance reception, and are not 
general-purpose broadcast sets in the 
ordinary sense, can best be dealt with 
under the present category. The most in
teresting feature of the present season's 
models is the provision of a simple form 
of AVC in the short-distance chassis, not 
with the usual object of overcoming 
fading, but to ensure that the detector 
will be operated under correct conditions 
even by an unskilled user. A chassis of 
this type is included in the new console 
receiver. For the medium-range sets 
Hartley Turner still use the principle of 
sharply tuned straight circuits followed 
by tone correction. 

In the Haynes series of quality re
ceivers, which, by virtue of the unit 
system developed by the firm, may be 
fitted with various tuner and output units 
to meet the users' requirements, the 
straight circuit is employed exclusively 
this year, with resistance-coupled " duo
phase" LF amplification. 

SHORT- WAVE 
INTERFERENCE 
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Large-Deflection Tuning 
By R. S. NICOLL, Grad. I.E.E. Indicator 

A Useful Addition to Existing Receivers 

TUNING indicator in moderately 
skilful hands does something more 
than merely show that the receiver 
is accurately tuned to an incoming 

signal. Up to a point, it is a "perform
ance meter," giving at least some indica
tion as to whether the receiver is working 
properly and, moreover, it is a valuable 
aid in making trimming or other adjust
ments. 

When A VC is fitted it is an easy matter 
to obtain clear and definite indications of 
the effect of adjusting the circuits to reson
ance with an incoming signal, as the 
carrier causes large variations of anode 
current from almost nothing up to several 
milliamperes. The alternative plan recom
mended for simpler sets is to connect a 
meter in the detector anode circuit ; though 
well enough in its way, the trouble with a 
grid detector is that the changes of anode 
current under the influence of an incom
ing signal are relatively small and so clear 
indications arc not always obtained from 
the meter. 

Magnifying Voltage Changes 

It is the purpose of this article to 
describe a device that magnifies such 
changes that do take place in order to 
make them clearly perceptible. The de-
vice suggested is here shown diagram
matically; it is, in effect, a DC amplifier 
controlled by variations of \'oltage set ;1p 
by changing current through a resistance 
inserted in the detector anode circuit, and, 
as the accompanying '' List of Parts ·' 
shows, is not expensive. In addition to 
the components given, a separate 2-volt 
LT accumulator and an HT battery of 
about roo volts are needed, as the pov:cr 
supply circuits must be isolated from those 
of the receiver. 

Layout is unimportant, and 
all the parts can be accommo
dated in any small box that 
may be available. The con
trolling switch should, how
ever, be accessible as there is 
no point in wasting anode 
current when indications of 
tuning are not required. 

This apparatus, shown at Olym
pia, has been developed by the 
Electrical Research Association 
for investigating electrical inter
ference as it effects short-wave 

reception. 

In operation, it is convenient to arrange 
matters by adjustment of the s,ooo-ohm 
potentiometer so that the pointer of the 
milliammeter stands normally at the most 
easily read part o£ the scale-that is to say, 
at about the middle portion. When the 

+H.T. +H.T.100V 

5,000 0>-o+~--
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Circuit diagram of the indicator, showing 
connections to an existing receiver. Small 
voltage changes taking place in the anode 
circuit of a grid detector under the influence 
of an incoming signal are magnified, and 
cause easily discernible variations of the 

meter. 

current in the plate circuit of the detector 
valve is reduced by a carrier wave the 
voltage across the potentiometer drops 
slightly and so the bias on the controlling 
valve is reduced and a corresponding in
crease of plate current taken by this valve 
causes the milliammeter to move appre
ciably. 

It is advisable to avoid moving the 
potentiometer slider too far towards the 
"negative " end of its travel as otherwis~ 
the meter may be overloaded. Further, 
the set should be switched on before the 
indicator valve in order to a void a similar 
rush of current through lack of negative 
bias. 

Although the general type of valve sug
gested is very satisfactory, it should be 
pointed out that useful indications-very 
much more definite than would otherwise 
be obtainable-are given with almost any 
type of three-electrode valve as a control
ling J?edium. 

List of Parts Used by the Author 
I Milliammeter, o-8 mA. (Bulgin). 
I Potentiometer, 5,000 ohms (Bulgin). 
I Valve holder, 4-pin (Graham-Farish). 
I On-off toggle switch ( Bulgin). 
I Valve, Type 22oPA (Cossor). 
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A Cood Start 
for the 

New Set 
Modern Aspects of the 

Installation Problem 

By H. F. SMITH 

I N unfavourable circumstances, a good " high
fidelity " set may sound no better-and 

possibly much worse-than a cheap instrument 
with no real pretensions as to quality. Buyers 
of the new receivers are· urged to give them a 
fair chance by observing the simple precautions 

described in this article. 

I
T is the experience of the writer that, 

if a receiver is not properly installed 
at the very beginning of its life, it 
never will be. For this we have to 

thank the inherent tendency to put off a 
non-essential job of work, the vast reserve 
of sensitivity of the average modem set, 
and the lack of any standard of com
panson. 

In spite of improved receiver designs, 
careful installation is from some points of 
view even more desirable than ever, 
though the reasons for it are rather 
different. At one time our sole aim was 
to a void the loss of precious microvolts d 
incoming signal voltage in order that dis
tant transmissions could be received in
telligibly ; now we strive after a good 
signal-to-noise ratio and freedom from 
interference. The better our sets, the 
more important do these matters become, 
and it is a fact that many receivers that 
truly deserve the description of ''high
fidelity '' are condemned solely because 
they have not been given a fair chance by 
their owner:>---or worse still, by trade 
demonstrators who should know better-to 
show what they can do. 

Preliminaries 

As always, the aerial is the first con
sideration. We can bring up the volume 
of reproduction of an incoming signal to 

• a given level either by (I) increasing aerial 
efficiency and thus the voltage applied io 
the set; (2) by increasing magnification 
inside the set itself. That the first of these 
alteration~ is the better is obvious when it 
is realised that valve noises (and so back
ground noises) are proportional to the 
amount of magnification demanded from 
the valve. 

Without advocating that it would be 

economic or in any way desirable to carry 
to extremes this idea of obtaining the 
maximum possible aerial efficiency, it is 
suggested that a little thought should be 
given to the matter. This is not the place 
for a treatise on aerial construction, and 
little useful purpose would be served by 
attempting to deal with the matter in 
detail. But the reader who is interested 
in the subject will not go far wrong if he 
bears in mind the underlying principles : 
that the aerial should be as high as can 
conveniently be arranged above earth and 
earthed objects, well clear of obstructions, 
and spaced by the maximum possible dis
tance from such potential sources of inter
ference as internal electric light wiring and 
external power cables, etc. It is a good 
plan to try to create a mental X-ray pic
ture of the building vvith its water pipes 
and wiring, and so to position the aerial 
that it is as far removed as pos
sible from the.m, and is never 
running parallel with them for 
long lengths. 

seriously adverse influence on the be
haviour of the set. Contrary to the usual 
belief, a connection to the water main is 
better, from the point of view of sheer 
efficiency, than a direct '' earth '' through 
one of the small earth tubes of commerce, 
but is slightly more likely to introduce 
electrical interference. The ideal arrange
ment is a connection to a really large and 
deeply buried sheet of metal ; failing that, 
several earth tubes ''in parallel '' or a 
good water pipe connection will generally 
be good enough. If the water pipe is 
chosen, it is wise to use a proper clip 
(after having cleaned the pipe) and not to 
depend on a twisted wire. 

We have now proceeded far enough to 
determine by trial and error the best posi
tion in the room for mounting the loud 
speaker (or the set, when the two are com
bined) from the point of view of distribu-

AFFECTED BY 
RADIATION FROM 
HOUSE WIRING 

In coming to a decision, one is 
naturally influenced by the in
tended position of the set in the 
house ; it is a waste of time to 
take pains to keep the aerial wire 
clear if the lead-in connection is 
allowed to wander at random 
through an intense field of inter
ference inside the building. This 
means that the aerial should lead 
as directly as possible into the 
room in which the set is to be 
placed. 

How not to ·do it : points to be obsE.'rved when 
planning an aerial. 

As in the case of the aerial, we still need 
a good earth connection almost as much 
as ever, but", again, for rather different 
reasons than formerly. A poor earth may 
provoke hum, and, in a few cases, in
cipient instability, which will have a 

tion of sound. . This is a far more im
portant matter than is usually realised, and 
it is no exaggeration to say that in certain 
circumstances the effective volume can be 
almost doubled by a wise choice of posi
tion. Generally speaking, loud speakers 
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are particularly directional with regard to 
high notes, and it will help towards bril
liant and natural reproduction if matters 
can be so arranged that listeners can com
fortably manage to sit more or less in line 
with the axis of the diaphragm. 

Having reached the best compromise
and it is almost certain to be a compromise 
-in the matter of position, the time has 
come for making permanent aerial, earth, 
and mains connections to the receiver. 
More often than not, this is done by untidy 
lengths of flexible wire wandering hap
hazard about the room. Besides being a 
possible source of losses and interference, 
these straggling wires are often positively 
dangerous, as they introduce a risk of 

either short-circuits 
or else cause the 
receiver to be 
pulled over and 

A twisted wire earth 
connection to a water 
pipe is bound to deter
iorate ; a proper clip 
makes a permanent 
job, and costs only a 

few pence. 

damaged. It is well worth while having 
a proper electrical outlet wired to a suit
able point on the skirting board; near it, 
but not too near, may be mounted suitable 
sockets to which the aerial and earth ter
minals are connected by short leads which 
can generally be concealed and secured so 
as to prevent the possibility of damage. 
An excessively long mains lead is to be 
avoided; one often meets cases where 
modulation hum is induced into the cir
cuits through the surplus length being 
coiled up in close proximity to the receiver. 

Although tidiness is generally" suggestive 
of efficiency a note of warning should be 
sounded at this point. The various leads 
should not be bunched together into a 
single cable; the mains should be 
separated from the aerial and earth 
leads, which should themselves be spaced 
from each other by about !in., even for 
short .• runs.'' 

Methods commonly provided for joining 
wires to plugs and terminals are not always 
beyond reproach, and the possibility of 
improving the permanence of the job by 
soldering or using proper tags may be con
sidered. It will also be wise to make sure 
that all plugs fit tightly into their sockets, 
and if necessary to open out the pins. 

Trimming the Aerial Circuit 

Turning to the receiver itself, the odds 
are heavily against the tuning of the input 
drcuit being accurately aligned when it is 
finally connected to the user's aerial. It 
will be easy to appreciate that the manu
facturer, when making initial adjustments 
in the factory, has to use an arbitrary 
standard of capacity which may differ con
siderably from the user's aerial capacity. 
Although perhaps only one-twentieth (as a 
rough approximation) of this difference 
may appear across the tuned circuit, it 

may be quite enough to impair perform
ance, and so it is always worth while to 
consider whether the aerial circuit should 
be re-trimmed. 

Now the complete trimming or re-gang
ing of a modern set is' no task for the 
novice. But the adjustment of. a single 
circuit is easy enough, and anyone with a 
slight knowledge of wireless matters can 
undertake it, especially if helped by the 
tuning meter which is fitted to so many • 
sets nowadays. The procedure is to tune 
in a station at the lower end of the medium 
band as accurately as possible, and then, 
by adjustment of the trimmer controlling 
the aerial circuit, to endeavour to increase 
signal strength still further. If this can be 
done we have proof positive that our efforts 
have not been in vain; if it cannot, no 
harm will have been done. 

Valve Contacts 

If the work of installation has been well 
and truly carried out on the lines sug
gested, there is every chance that the re
ceiver will remain undisturbed for a long 
time. But, during initial testing, packing 
and repacking, etc., the valves have prob
ably been removed several times from their 
holders, and it is possible that their springy 

An idea gleaned from the Electrico stand at 
Olympia ; wiring to the receiver is secured 
safely and neatly in grooves in the legs of 

the table. 

split-pins have begun to lose some of their 
resilience. To be on the safe side, they 
may accordingly be opened out slightly, 
and gently, as an insurance against the 
development of bad contacts. 

There is a right and wrong way of carry
ing out even this simple operation. The 
obvious method of restoring springinesS-
by thrusting a penknife blade into each of 
the slots-introduces a slight rP.>k of break
ing the fragile connecting wire which 
passes through the hollow pin and is 
soldered to its point. To avoid this risk, 
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the sharp point of a small screwdriver may 
be inserted into each slot and then given 
a slight twist. No risk of breaking the 
lead-out wire exists provided that the tool 
is not inserted too far. 

In moderately faYourable circumstances, 
faithful observance of the precautions sug-

The safest way of restoring 5pringiness to 
valve pins. 

gested should ensure good and interfer
ence-free reception. But if there are signs 
of mains-radiated interference-which will 
generally manifest itself most clearly when 
the receiver is tuned to a weak transmis
sion, and at the same time adjusted for 
maximum high-note response-it is well 
worth while fitting a condenser suppressor 
to the mains input to the building. The 
reader who goes to the slight trouble and 
expense of doing this can consider himself 
particularly unfortunate if a worth-while 
reduction in background noises does not 
result. 

New Three-valve 
Portable 

A Frame Aerial Set to be 

Described Shortly 

J N last week's issue of our contem-
porary, World Radio, an article ap

peared under the title, "On Tour with a 
Portable Headphone Set,'' describing the 
performance of a very compact and 
efficient three valve frame aerial set. By 
arrangement with the designers of the set, 
The Wireless World will publish full con
structional details in an early issue. 

We feel sure that this receiver will have 
a wide popularity. It has already proved 
its value on a motoring tour and on a 
cruise, and also did duty at the Royal 
Naval Review, where the broadcast com
mentary was listened to and followed 
throughout '' on the spot.'' 



Wireless World. August 23rd, 1935 

the Events of 
Week in 

Review Brief 

Prison Radio 
A NE\V prison at Louvain, 

Belgium, will include a 
loud speaker in every cell con
nected to a central radio re
ceiver. 

Second-class Listening 
TO placate impatient listeners 

in districts where reception 
of the Norwegian National pro
gramme is practically impos
sible, the Post Office authorities 
haYe instituted 2nd class 
licences, costing only 5 kroner, 
or a quarter of the usual 
amount, in localities where sig
nal strength does Hot approach 
an agreed number of millivolts 
per metre. 

Another 5-l\lctre Field Day 
JN response to a large number 

of requests, the Golder's 
Green and Hendon Hadio 
Society will hold another 5-
metre freld clay on Sunday, Sep
tember r5th. A warm welcome 
is extended to all Wireless 
World readers to take part. 
Full particulars can be obtained 
on sending a stamped addressed 
envelope to Lt.-Col. Ashley 
Scarlett, 8, Der:ehurst Gardens, 
Hendon, N.W-4-

c u 
" radio Japar.ese " bids fair to 
become the language of the 
people 

Sponsored Programme.; 
in I.O.M. ? 

'l'HE possibility of sponsored 
· programmes from a British 

station is nisecl following the 
announcement that 1\lr. J. H. L. 
Cowin, a member of the Manx 
HoLlse of Keys, is pursuing the 
idea of establishing a broadcast
ing station in the Isle of Man. 
Its object \YOuld be to give pub
licity to the island, and the 
various entert-ainments would be 
drawn upon for ptogramme 
building in the summer. In the 
winter, howeH-r, it would be 
necessary to sec-k the support of 
British advertisers 

Tclevisiophobia 
WIDELY. divergent views on 

the possibilities of tele
vision are held in Denmark and 
Sweden. Danish radio authori
ties, accordi11g to a correspond
ent, are betraying every symp
tom of that contagious disease, 
telcvisiophobicr. No mention is 
made of television in Denmark's 
plans for raclio development, 
and when the topic was men-

HELP FOR THE HARASSED. The Anti-Interference Bureau 
at Olympia, which is proving very helpful to listeners troubled with 
man-made 6tatic. The stand has been organised by the R.M.A. in 
conjunction with the Post Office, the Electrical Research Associa-

tion, the B B.C., and manufacturers cf noise suppressors. 

A New Language 

JAPANESE radio officials 
have had to invent a new 

hybrid language for broadcast
ing purposes which is a nice 
cor~lpr~;nisf" be.~ween_ t_he :: mas
culm." and femuune ver
mculat. Up till quite recently 
men were forbidden to borrow 
women's expressions, and vice 
versa. Broadcasting, with its 
mixed audience, has broken 
down another barrier, ancl 

tioned in .connection with the 
construction of a Radio House 
in Copenhagen, it was decided 
that television was too remote a 
project to be seriously con
sidered. 

Sweden, on the other hand, is 
evincing great interest in Ger
man developments. At a recent 
conference of dealers German 
apparatus was demonstrated 
and plans were discussed for 
making the public television
conscious. 

Perturbators' Bad Time so active are the parasite 
chasers of the French Post

master-General that 3,393 in
vestigations into the causes of 
electrical interference with 
broadcast reception during July 
revealed 13,577 offenders. If 
every murder hunt was as 
mathematically successful the 
race of man-killers would soon 
be extinct. 

People in France who arc 
found responsible for man
made static are dubbed " per
turbators. '' 

The Late Viscount 
Bridgeman 

THE cleath of Viscount Bridge-
man, Chairman of the 

B.B.C., which occurred on 
Wednesday, August 14th, was 
referred to in a speech by the 
Rt. Hon, H. A. L. Fisher, a 
member of the B.B.C. Board of 
Governors, at a meeting of 
educational associations in Ox
fore!. " I feel," he remarked, 
"that I should say a few words 
with reference to the great loss 
which the B.B.C. has sustained 
in the death of Lord Bridgeman. 
Although he had been our Chair
man for only a few months, his 
name has for long been in the 
forefront of British politics, and, 
as a Governor and later as Chair
man of the B.B.C., he was 
closely concerned with its 
affairs." 

Television: P.M.G.'s 
Statement 

rfHE Postmaster-General an-
nounced last week that, on 

the recommendation of the 
Television Advisory Committee, 
he had now authorised the 
British Broadcasting Corpora
tion to make arrangements with 
the Baird Television Company, 
Limited, and the Marconi-
E.lVI.I. Television Company, 
Limited, for the provision of 
complete transmitting equip
ment for the operation of their 
respective systems at the Alex
andra Palace, and, subject to 
the settlement of certain out
standing points, orders would be 
placed accordingly. 

The work of manufacture and 
installation is expected to Le 
finished in approximately six 
months ; and the frrst test trans
missions should, therefore, start 
in the early part of next year, 
to be followed by a regular pub
lic service as soon as practicable 
thereafter. Constructional work 
at the Alexandra Palace has 
already begun. 

Such technical information 
regarding the characteristics of 
the television signals radiated 
by the two systems as will 

• 
I CS 

facilitate the clesignmg vf tele
vision receivers capable of pick· 
ing up those signals will be pub· 
lished at an early date. 

Assurances arc being obtained 
from the companies concerned 
that licences will be granted to 
any responsible manufacturer to 
use their patents for the manu
facture ot television receiving 
sets in this country on payment 
of royalty on reasonable terms. 

OLYMPIA'$ SMALLEST? Tht> 
"police '' type of wireless set
a replica of that used by the 
Brighton constabulary-is now 
available to the ordinary man. 
This picture, taken at the Radio 
Exhibition, shows the Empiric 
pocket receiver in use. It 
weighs 6l lb., including 75-

volt HT battery. 

Land Line Festival 
A FESTIVAL broadcast will 

shortly be distributed 
throughout Norway to celebrate 
the completion of high-fre
quency cable laid by Standard 
Telephones and Cables, which 
will link up the whole country 
with thP Oslo broadcasting 
studio, 

The cable, which is stated to 
carry a range of frequencies 
from 30 to S,ooo cycles, extends 
from the capital to the northern
most station at Viidso, 1,400 
miles away. 

"The Wireless World " 
Index and Binding Case 

THE Index for Volume 
XXXVI, January to June, 

1935. is now ready and may be 
obtained from the publisher~ •'t 
Dorset House, Stamford Street, 
London, S.E.r, price 4d., poEt 
free, or with binding case, 
3s. rei., post free. 
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High Fidelity in the Home 
The Electrical and Acoustical Requirements for Quality Reproduction 

I ll1PROVE1VIENTS in the design of variable selectivity 
HF couplings have solved the electrical problems associated 

with high-fidelity receivers, but much work remains to be 
done in adapting loud speaker response to the acoustic conditions 

T HE <:ttain?1ent of pcrf~ct. repro
ductiOn JS hardly w1thm the 
bounds of possibility, but the 
human ear is sufficiently accom

modating to permit us to obtain what we 
may term practical perfection--reproduc
tion which is so close an approach to the 
original that it is hard to detect any differ
ence. To attain even this degree of per
fection, however, derriands meticulous 
attention to detail throughout the whole 
of the transmitting and receiving equip
ment. Only the latter is under the im
mediate control of the listener, so that in 
this article we shall confine the discussion 
to the receiver and its associated repro
ducing apparatus. 

The requirements for practical perfec
tion in the whole receiving equipment are 
easily stated, and comprise:-

( 1) An overall modulation frequency 
response curve flat within ± 3 db. between 
the limits of 30 c/s and 15,000 cjs. 

(2) The permissible variations in response 
to be progressive at the limits of the band 
and not sudden peaks or troughs in the 
curve. 

(3) Amplitude or harmonic distortion to 
be as small as possible. 

( 4) Power output from the receiver a de~ 
quate for the volume level required. The 
determination of this involves the efficiency 
of the loud speaker and a knowledge of the 
room acoustics. 

( 5) Volume expansion to correct fllr the 
compression in the control room of the 
transmitter. 

(6) Minimum phase distortion. 

The attainment of all these objectives 
simultaneously is likely to prove a very 
expensive business, and it is fortunate that 
it is hardly necessary to aim so high at the 
present time, for the distortion introduced 
by the best loud speaker, particularly 
when the room acoustics are taken into 
consideration, is so great that the receiver 
itself can be appreciably below the ideal 
standard of practical perfection \vithout a 
noticeable deterioration in the standard 
of reproduction. Thus, a response fiat 
within 3 db. between 30 c;s and rs,ooo 
c Is is unnecessarily good, and all prac
tical requirements will be met if the fre
quency limits are set at 50 c,'s and ro,ooo 
c Is: phase distortion is not very import
ant, and volume expansion is something 
of a luxury. 

Even if we aim at only this lmvcr 
standard, howcYer, we shall ·fmd that it is 
obtainable only in local reception, for on 
other stations interference will not permit 
us to retain the full high-frequency re-

prevailing in the a'verage living room 

sponse. It is iheoreiically possible to 
reproduce up to 3,000 c / s only if inter
ference is to be aYoidcd with the present 
frequency separation of broadcasting 
stations. The position is relieved in prac-

Variable-selectivity transformers in the 1936 
Monodial AC Super. 

tice, howe\U, by the fact that adjacent 
transmissions arc usually of widely differ
ing strengths at the point of reception, and 
by confining our reception to the stronger 
stations we can extend the frequency 
response without introducing audible in
terference. Even so, the full response up 
to ro ,ooo c / s is normally useful only for 
local reception. This is only another way 
of saying that interference permits us to 
obtain any approach to perfect reproduc
tion only from the local station. 

Variable Selectivity or Tone
correction 

It is clear, therefore, that any reccinr 
intended for more than local rcccp1 ion 
should have a frcquPncy characteristic 
which is variable at will by the operator. 
This is most economical!\· achic\·ed bv 
\'ariable selectivit)·, for it is thr tunirw cir:· 
cuits which arc ·responsible for rn~st of 
the failings of se lectin· rccci\ n~ ir1 the 
matter of the high-frequency response. It 
is, of course, theoretically possible to cm
ploy fixed tuning circuits of high selec
tivity with tone-correction for the side-

band cutting and to achieve the variable 
response by altering the tone-corrector. 
Investigation shows, ho\Yever, that this 
scheme is unlikely to prove as economical 
as true variable selectivity, \\'hich is now 
finding its way into recei,,-ers. 1 

The superheterodyne or the single-span 
receiver is likely to prove better than the 
straight set for quality reception unless 
the latter includes permeability tuning, for 
with the ordinary straight HF amplifier 
the selectivity, and hence the degree of 
sideband cutting, varies considerably with 
the tuning. The detector does not now 
offer any special problems, for a correctly 
used diode detector is very nearly distor
tionless. 

Advantages of Push-pull 

The low-frequency circuits do not offer 
any particular problems except when very 
large output or extreme economy of power 
consumption is needed. Although serious 
distortion can be introduced in these cir
cuits it is not difficult to avoid it, par
ticularly when a resistance-coupled push
pull amplifier is used, for the design is 
straightforward and easy to reproduce. 
Push-pull amplification is very desirable 
when the highest quality is required, for 
amplitude distortion is greatly reduced, to
gether with unwanted coupling effects 
caused by the impedance of the power 
supply system. The use of resistance
coupling is also desirable, for it is easier to 
secure a fiat frequency characteristic, 
there is less chance of amplitude distortion, 
and phase distortion is likely to be 
smaller than with other systems. 

EYcn the most perfect receiYcr, how
ever, will giYe only mediocre results if it 
he associated with an unsuitable loud 
speaker or if the loud speaker be in
correctly used. The loud speaker is still 
the weakest link in the chain, in spite of 
recent improvements, and its choice 
demands careful consideration. 

There arc t\\·o schools of thought re
c;arding the best method of obtaining a 
wide and' uniform frequency response in 
the loud speaker system. In the one, 
two loud speaker units of identical design 
arc used in order to prO\·ide a large 
radiating area for the lowest frequencies, 
and to reduce the loading of each unit 
so that a large acoustic output may be 

1 The 1936 Monodial AC Super. The TVirelrss 
World, July 26th and August 2nd, 193i5. 
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obtained without amplitude distortion. It 
is, of course, difficult to produce single 
units of this type having a sufficiently 
11·icle frequency range, but recent research 
has reco'llted in the appearance of such 
loud speakers, which for all practical pur
poses are !eYe! from 50 to S,ooo or g,ooo 
cycles. 
· In the other a somewhat wider fre

quency range is aimed at, and two or even 
three units are used, one for the bass and 
the remainder for the middle and high 
frequencies, the different sections being 
carefullv dowtailed to eliminate irregu
larities ·at the boundary frequencies. 

Cabinet Design 

Whichenr method is adopted the 
closest attention must be paid to the de
sign an cl construction of the cabinet. It 
may not be possible entirely to eliminate 
ca,·it.y resonances, but by building the 
cabinet of he a ,·y and rigid material, 
troubles due to panel vibration can be 
easily oYercome. 

Ttu: position of the loucl speakers in the 
cabind is also important, and it is now 
customary to aim for an asymmetrical 
arrangement in order that the distances 
bet\\'een the back and front of the dia
phragm ma~· nry between as wide limits 
as possible. When the loud speaker is 
placed symmetrical in the centre of the 
front pand one or more absorption points 
mav occur in the response curve, but an 
asy"mmctrical arrangement distributes 
this effect o\·er a wide portion of the fre
quency range. 

Working along these lines it should be 
possible to produce a set \Yhich, in the 
open air, \Yotdd gi,·e a practically flat 
response over the frequency range re
quired. \Vhen the set is taken into a 

Demonstration Model I 203 R.G.D. radio
gramophone in glass case, showing triple 

loud speaker units. 

room, however, the walls and the enclosed 
airspace virtually become part of the loud 
spmkcr system and may introduce pro-
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listening. Indeed, the acoustic engineer 
might reasonably demand such a condi
tion-after all, the room is part of the 

found modif1cations of the previously 
ideal curve. Anart from reverberation 
and standing \\'a~·e effects \vhich produce 
rapid undulations in the sound pressure 

==========::~=--=== = 

..,, 
Twin speakers of similar characteristics 
are employed in the H.M.V. Model 8oo 

radio-gramophone. 

response at different parts of the room, 
the proximity of the walls to the back of 
the cabinet may also modify any cavity 
resonances which may be present.· 

Again, if the cabinet is placed in a 
corner of the room the adjacent walls may 
produce a horn effect which will result in 
an apparent increase in the bass response. 
Fortunately, in the rniddle and upper 
registers the binaural effect in hearing 
tends to smooth out any irregularities due 
to standing waves, but in the extreme 
low frequencies, where the wavelength is 
larger, p~onounced irrrgularities in the 
response cannot be ignored. 

While it is possible, by taking measure
ments in a number of typical living rooms, 
to ascertain the type of correction re
quired, the exact point in the frequency 
scale anrl the amount of the correction can
not be predicted without an individual 
test in the actual room in which the set is 
to be used. It would seem, therefore, that 
there is a limit beyond which it is waste
ful to go in producing high-fidelity 
sets for quantity production, and that if 
further improyenwnt in the performance 
of domestic receivers is demanded the 
receiwr will have to be acoustically 
'' made to measure '' for the particular 
room in which it is to be ust•d. Not only 
so, but the customer will have to rnake 
important concessions in the good cause 
inasmuch as he will be called upon to 
decide on a definite position where he pro
poses to sit, and will only be guaranteed 
faithful reproduction provided that he 
always uses this spot. 

The cost of such an equipment would 
naturally be wry high, but might be 
lessened by setting aside a special room for 

loud speaker system. The only alterna
tives would seem to be listening in the 
open air or reviving the question of 
quality headphone reception. 

Below the Short Waves 

T HE kinship between ordinary wireless 
waves and those producing the sensa

tion of light is usually regarded as a matter 
of more or less academic interest. In tele
vision, however, the connection between the 
two is brought home to the mind more 
forciblv, because hEre one both starts am! 
ends \~ith definite vibrations iu the ether. 

In addition, the frequencies required to 
produce and radiate high-definition pictures 
are beginning to approach the gap which has 
so long separated the art of practical wireless 
from the fidel of optics. For instance, we 
have alreadv abandoned the medium broad
cast wa \'elc,-ngths in favour of the pseudo
optical proprrtiE"O' of the seven-metre wave, 
so far as television is concerned, whilst the 
so-called centimdrc w;:tvcs are still in re
serve. 

However, once we cross the other side of 
the border line we find that visible light is 
com1ned to a band of waves which, in fre
quency. covers IE'ss than a single octave, 
and in length varies frmn 4,000 to 7 .soo 
An~strorn units. It is convenient to remem
ber that au Angstrom equals w- 1

" of a 
metre, and is sometimes called a tenth· 
metre. 

The yellow "sodium" flame, which lies 
at about the middle of the visible band, is 
a little lc·ss than 6,ooo Angstroms or o·ooo6 
of a millimetre in length, and has a fre
qu('ncy of approximately soo million million 
cycles a second. \Vhich goes to show, after 
all, that there is still a long stretch of no
man's land betwcc·n " visible" and wireless 
radiation. 



222 Wireless WorM, August 231•J, 1935· 

The New Season's 
Components 

Interesting Features in Their Design 

T HE general impression left by ;t 

close study of this season's new 
components is that electrically 
and mechanically they are defm

itely better than in the past. So far as this 
applies to workmanship it is not that more 
attention is giwn to attractive finish, but 
that manufacturing processes have so im
proved that articles obviously not touched 

Colvern variable selectivity 465 kc/s IF 
transformer. 

up by hand to appeal to the eye exhibit 
that good, sound workmanship th<tt one~ 
used to associate only \Yith high-grade, 
expensive products. 

There are still many outstanding ex
amples of well-finished components.: well
finished now applied in the sense that they 
are above the average, despite the fact 
that the average standard is in itself high
grade compared with the products of a 
few years ago. Yet prices are, in the main, 
most reasonable. 

It is apparently anticipated that higher 
intermediate freqnencic~ than IIO kc;'s 
will be employed in the new season's 
superheterodynes, especially those de-

Wearite Uni-Gen 
coil, an air-cored 
general - purpose 

model. 

signed for all-waw reception. Prac
tically all the well-known coil makers have 
models for 465 kc / s, or of that order, 

whilst quite a new development is the "Vari
able-selectivity type, the majority of which 
are designed for the higher frequency. 

Control over the band-width of the IF 
amplifier has been provided for in the past, 
but the adjustment has, so far, been of 
a pre-set nature, that is to say, it had to 
be fixed during the initial adjustment of 
the set. Subsequent alterations could be 
made only at considerable difficulty, since 
each transformer had to be adjusted in
dividually. 

With the new components the response 
of the amplifier can be adjusted from the 
control panel, thereby permitting the best 
compromise between quality of reproduc
tion and interference from adjacent 
channels to be found for cnTy individual 
station in the broadcast band. 

There are several ways of achieving this 
in practice, but with one exception all 
the new designs embody mechanism for 
varying lbc coupling between the primary 
and the secondary circuits, and in every 
case provision is made for linking up the 
spindles to a single panel control so that 

Litz-wound coils and air-spaced trimmers 
are used in !he Eddystone 400/500 kcjs IF 

transformer. 

the response of all the IF transformers in 
the set is adjusted simultaneously. 

In the Sound Sales and Wearite models 
a cradle with a double-ended spindle 
carries the movable coil so that these 
would be assembled in line and at right 
angles to the panel to bring the control 
to the front. The Varley V ariband IF unit 
has a single-ended spindle, and for the 
ganged assemblies the spindles are inter-

connected by a system of cranks and 
levers. The ganged unit is then mounted 
with the coils parallel to the panel on 
which the control is located. 

Variable coupling is employed, also, in 
the Coh·ern model, only in this case the 
t\vo coils are mounted one above the other, 
and the upper coil is rotated by a knob 
on top of the screening can. It is under-

C.A.C. Superpak fitted with the new Scanning 
Disc tuning dial. 

stood that a coupling for ganging the con
trols will soon be available. 

The Bulgin variable selectivity IF trans
former operates on an entirely different 
principle. It has fixed pr(mary and 
secondary coils, the coupling being 
arranged to give a 5 kc / s band width. 
Broadening of the transformer response is 
then effected by means of a 5, ooo-ohm 
variable resistance, which is connected 
across a tertiary winding located midwav 
between the primary and secondary coil~. 
It is claimed that the variation obtainable 
is from 5 to ro kcjs. A separate resist-

Formo Snail dial em
bodying a two-ratio 
drive and a 270-degree 

scale. 

ance is needed, of course, for each IF 
transformer, but there is no reason why 
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they should not be ganged for single-knob 
control. 

There are, also, several new 'IF trans
formers designed for the higher frequency 
but with a fixed or semi-variable coupling. 
Most coil makers are agreed that a change 

Polar four-gang Midget condenser. 

in the frequency of the intermediate am
plifier in the new s~ason'~ .superhetero
dynes will be needed d prov1s10n for short
wave reception is to be made and effected 
in a satisfactory manner. Individual ideas 
differ, however, as to what this frequency 
shall be; some, such as Colvem, Sound 
Sales, Wearite, and Varley favour 
465 kc Is, but Bulgin and Stratton are de
signing their models for 450 kc Is. 

Far more attention to detail is neces
sary in the design of IF units for the higher 
frequency than for IIO kcls in order lo 
obtain the same degree of selectivity. 

One of the new J .B. Baby-gang condensers. 

Litz-wound coils, some of which are sec
tionalised, are largely used, while in the 
Stratton and Varley models air-dielectric 
trimmers are included also. 

Any change in the intermediate fre
quency must be accompanied by a modi
fication to the oscillator coils, and to the 
gang condenser if an oscillator tracking 
section is required, though the latter can 
be dispensed with by suitably padding the 
circuit with series and parallel condensers. 

It is, therefore, quite in keeping with 
one's expectations to find 
several new coil assemblies 
and tuning units for use 
with the higher interme
diate frequency ampli
fiers, though the majority 
are still of the two-wave 
band type covering the 
medium-and long-waves 
only. 

There is an interesting all-wave coil unit 
in the Bulgin range, which consists of two 
coil formers separately screened, and each 
former carries coils for two wave bands, 
IS to Ss metres on the short waves, 200 
to soo metres medium- and r,ooo to 2,000 
metres long-waves. It requires an external 
wave-change switch, but a new Bulgin 
model is available for it. 
Aerial and oscillator coil 
assemblies cost rJs. 6d., 
and the special four-pole 
five-way switch 8s. 

Apart from minor im
provements, few changes in 
the design of tuning coils are 
noticed. Iron-cored models 
predominate, though a 
wide selection of the air
cored type, augmented in 
some cases by new or re
designed coils, is still avail
able. 

A series of skeletonised coils, costing 
from 4s. to 4s. gd. each, is shown by 
Bulgin; Wearite has several models, 
among which is 
the "Uni-Gen" 
coil, a general
purpose coil 
costing ss., and 

Cyldon " Special '' 
condenser w i t h 
Mycalex insulation 
and widely spaced 

vanes. 

which is an improved version of their Uni
versal model of last season. 

Colvern air-cored coils remain ostensibly 
the same, but some additions have been 
made to their Ferrocart series, the coil 
units consisting of two or more coils on 
a small chassis and embodying waveband 
switching, supplemented by a gramophone 
or a mains switch, having been extended 
to include some fitted with oscillator coils 
for the latest types of frequency-changers 
also for use with 46s kc / s IF amplifiers. 

Selection of Bulgin 
ultra - short - wave 
components includ
ing a super-regener
ative quenching coil. 
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Iron-cored coils are to be found, also, on 
the stands of Varley and Formo. 

The composite tuning unit, or pack, 
consisting of coils, gang condenser, 
switches, and sometimes a volume control, 
which was introduced a year or two ago, 
still retains its popularity. They are 
shown by Colvern, J.B., and C.A.C., the 

B.T.S. ultra-short-wave coils, condenser and 
IF unit. 

last-mentioned firm now fitting their 
Superpak with the new "Scanning Disc" 
tuning dial and coils for a triode-pentode 
frequency-changer. In this form it costs 
65s. complete. 

Although not a " pack " in the sense 
applied here, the Varley Permeability 
Tuner might justifiably be included in this 
section, for it is a complete tuning unit. 
The whole idea of these units is to relieve 
the set builder of certain constructional 
work, while in some models the circuits 
are matched so that final adjustments only 
are needed. The Varley tuner also fiLs 
this description. 

There is now a four-gang model avail
able, and all the necessary padding coils 
are enclosed in the oscillator section of 
the superhet types. Thus there is one stag<! 
less in the initial adjustment, since accu
rate tracking of the circuits is ensured. 

Several new pattern condenser drives 
have appeared this year, for, in addition 

Clix valveholders for short-wave use and 
for the Hivac pin-type Midget valves. 

to the C.A.C. model mentioned, J.B. has 
an airplane type, and Formo one in which 
the pointer travel.s over 270 degrees of the 
scale. 

It was hardly to be expected that any 
marked changes would be seen this year 
in the design of gang condensers for ordi
nary broadcast sets in view of the high 
standard they have now attained. Some 
detailed improvements, however, have 
been effected. All the Polar Midget models 
have a one-piece steel chassis, which is 
claimed to be stronger and more rigid than 
the earlier type of frame. This series has 
been extended to include a four-gang 
model which costs 22s., the price of the 
three-gang remaining at r6s. 6d. This ap- . 
plies to both straight and superhet types. 

J.B. has a redesigned Baby-gang range 
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in which models with oscillator sedions 
for no kcls, 465 kcls, and also 473 kcls 
IF amplifiers are available. The three·· 
gang type costs I5s., but an extra Is. is 
charged for the 473 kcls t"ype. Gang con
densers are made also by Ormond and 
Formo. 

Exceptionally well-made precision con
densers for use in high-grade test ap-

Colvern small 
variable con

denser. 

paratus, also a range of transmitting types, 
is to be seen on the Cyldon stand. 

All who visit the Exhibition cannot fail 
to notice the more general interest shown 
this year in short-wave listening. Apart 
from the fact that many of the new 
season's sets, as de5cribed elsewhere, em
body short-wave ranges,· the exhibits of 
the leading component makers alone pro
vide ample evidence. 

That the need for special attention in 
the design and in the choice of materials 
for modern short-wave components is fully 
realised by all manufac- · 
turers is well exemplified by 
a detailed examination of 
the new season's models. 

Stratton's stand· is, as 
usual, almost exclusively a 
short-wave and ultra-short
wave exhibit with special 
attention given to the re
quirements of overseas 
listeners. 

Amateur needs are well 
catered for by this firm, 
for the Eddystone range of comp0-
nents includes several designed for ex
perimental transmitters, both of the short-

T.M.C.-Hydra condensers for use in high-
voltage circuits. 

and ultra-short-wave type; among the 
latest additions is a 2,ooo me Is IF unit 
for incorporating in 5- to 8-metre super
heterodynes; it is a very compact unit, for 
it is assembled in a die-cast box measuring 
6lin. x 2-!in. x I!in. only, yet there are 
three separately screened intervalve coup
lings for a two-stage IF amplifier. 

Television is, of course, largely respon
sible for the present interest in these very 
high frequencies, for we find many new 
components in the Bulgin range designed 
especially for experimental work i11 this 

sphere. This firm has a series of 5- to 8-
metre coils, a IS me Is IF unit, and many 
other parts for ultra-short-wave sets. 

B.T.S. is another firm very active in 
this field; coils, variable condensers, air
spaced fixed capacities of low value, to
gether with a I2-mc Is IF unit make a 
very imposing display. The coils and the 
condenser vanes are all heavily silver
plated. Incidentally, both Eddystone and 
Bulgin silver-plate their ultra-short-wave 
coils. This practice is adopted as these 
very high-frequency currents are confined 
mainly to the surface of the conductor, 
and a coating of silver reduces consider
ably the HF resistance of the coil. Wire 
of large diameter is employed not only to 
render them rigid and self-supporting, for 
the dielectric losses in coil formers even 
of the best commercial materials are seri
ous at these frequencies, but it provides 
also a large surface area. 

Several firms apart from those already 
mentioned have short-wave parts, Polar 
some variable condensers, one new model 
having zinc-alloy vanes, as it has been 
found that condenser microphony is very 
prevalent at the high frequencies if the 

T.C.C. x,ooo
volt and 
J,OOO - volt 
DC work
ing conden
sers and new 
anti -inter
ference filter. 

vanes are too springy. Cyldon and J.B. 
have some fine examples, while Colvern 
has a small variable condenser consisting 
of one moving and one fixed vane. 

Special low-loss base-board-type valve
holders in which the minimum of insulat
ing material is employed can be seen on 
the Clix stand, and this firm has also the 
chassis style assembled on a plate of 
ceramic material. 

Short-wave converters are, as usual, 
well in evidence, there being models 
shown by ]. ]. Eastick, R.I., Union 
Radio, B.T.S., who have an ultra-short
wave model, and Stratton. 

Investigation into the-causes of electrical 
interference and the development of 
devices for ameliorating this evil has now 
reached a stage where once the source is 
found it can be dealt with in a most satis
factory manner. Unfortunately, it is not 
always possible to apply remedial 
measures to the offending apparatus, but 
much can be done to minimise the effects 
in the listener's own home. Belling and 
Lee has, perhaps, the most comprehensive 
display of interference suppressors, though 
several other firms are showing condenser 
units, notably Bulg1~n, T.C.C., and 
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Dubilier, whilst Sound Sales has some in
ductors for inserting in the supply mains 
of motors and other electrical appliances. 

Unless there is a valid reason for modi
fying a component, there seems no point 
in changing its design merely for the sake 

Brown All-wave modulated oscillator Type 
M2S. 

of change, while the said part or parts con
tinue to meet all current demands. 

Stabilisation, where practical, provided 
it does not jeopardise future development, 
is a sound policy, and its virtues should 
be realised. It would be possible to enu
merate several examples of this, but for 
the present suffice it to say that it applies 
in full measure to small condensers and 
resistances, which in a modern set are 
often found by the score. These remain 
ostensibly as hitherto, though Erie has 
introduced one new type in which the re
sistance element is totally enclosed in a\1 
insulated sleeve. 

Occasion has arisen, however, for some 
new high-voltage types, which will find 
application in large power amplifiers, 

Radiolab All-Purpose Tester. 

cathode-ray tube work, and the like. One 
might bracket with this television ap
paratus in so far as it applies to the 
cathode-ray tube equipment. 

These condensers are in some cases for 
working potentials as high as 4,000 volts 
DC, and they can be obtained in sizes up 
to IO mfd. They are shown by Dubilier, 
which firm has a series of oil-immersed 
paper dielectric condensers in hermetically 
sealed metal cases, and by T.C.C. The last
mentioned make employ petroleum jelly 
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in place of free oil, the normal range con
taining models for working potentials of 
from r,ooo volts DC to 2,500 volts DC. 
T.M.C.-Hydra make fixed paper-dielectric 
condensers in all capacities and up to r,soo 
volts DC working. 

The very fine display of test apparatus 
seen this year, though mainly of interest 
to service engineers and test-room workers, 
is very impressive jn that it is a silent re
minder that the trial and error methods 
of test are but a relic of the past. Tech
nical ability and soundly and scientifically 
designed equipment are essential adjuncts 
to the servicing of modern receivers, 
and of the latter there is a wide 

New Ferranti z-in. meters, showing projecting 
and flush fitting models. 

choice. All types of test apparatus, such 
as signal generators, modulated oscillators, 
valve test panels, and the like, are shown 
by the Automatic Coil Winder Co., Brown 
Radio, Everett Edgcumbe, Ferranti, 
Weston, and Wearite, while smaller sets, 
such as uni \'ersal measuring instruments 
and single meters that best meet the needs 
of the listener and also the amateur ex
perimenter are included in the products 
of these firms, as well as in those of Bulgin 
and Haynes Radio. 

An interest,ing development this year is 
the inclusion of the short-waves in the 
test oscillators, while Brown ·Radio has 
a model covering the ultra-short-wave 
band as well. 

Redesigned Electro Dynamic car radio 
12-watt HT rotary transformer. 

Among the accessories is a long range 
of small rotary machines made by the 
Electro Dynamic Co. They include con
verters for operating AC sets from DC 
mains, or from LT batteries, petrol-driven 

alternators, mainly for portable public 
address use, and small rotary transformers 
for obtaining HT from LT batteries, a 
typical example of the latter being the new 
12-watt car radio unit. 

All but the petrol-driven machines are 
available assembled in sound-proof 
cabinets, including specially designed 
filters. 

An AC to DC converter for use where 
the supply has been changed from the 
latter to the former and a DC set was em
ployed hitherto is manufactured by Sound 
Sales. This is a valve-rectifier unit 
giving 300 mA at 220 volts smoothed DC 
and costs £4 2s. 6d. It is possible to obtain 
larger models if required. 

That no fewer than fifteen firms arc 
interested in the manufacture of batteries 
offers ample proof of the popularity of the 
battery set. The real improvements 
in construction are chemical rather than 
physical, though physical differences do 
exist, but size and shape are merely inci
dental, and it is in the cells that one 
looks for the progress. Longer life and 
the maintenance at a reasonably high level 
of the voltage under its normal operating 
load, constitute the principal features of 
the new season's products. This applies 
likewise to LT batteries, the construction 
of the plates, and the methods adopted to 
ensure secure retention of the paste are 
'the matters that 1eally count. New types 

(Left) Ardente 
moving-coil 
m i c r o p h o n e. 

(Below) So no
chorde, hand-type 
Piezo-electric 
microphone, 

Model D104. 

of acid traps for 
portable batteries 

have been evolved, so that, on the whole, 
this year the user is obtaining better valu~ 
than ever. 

Most makers now fit charge indicators 
in one form or another in the LT cells, the 
latest addition being the Capacity Clock 
seen in the Oldham range. Exide have, 
of course, had an indicator in their cells 
for some time, and the novel device intro
duced last season is retained this year. 

Batteries are shown this year by Burn
dept. C.A.V., Ever Ready, Exide and 
Drydex, Fuller, G.E.C., Hellesens, Milnes, 
Oldham, Pertrix, Peto and Radford, 
Primus, Siemens, and Vidor. 

As an alternative to the wet- and drv
type batteries there is the mains m:;it 
designed to operate either from AC or from 
DC mains, the AC units, as a rule, includ
ing an LT trickle charger. Examples of 

these are the Atlas, Burton, Ekco, Heay
berd and Regentone models, while Heay
berd have also a series of LT battery 
chargers, and Westinghouse are repre
sented in this dass by metal rectifiers both 
of the LT and HT variety. 

A few years ago it was impossible to 
find a good microphone in the Exhibition 
at a reasonable price. Sound-reproducing 
equipment, perhaps better known as 
public-address apparatus, has developed 
rapidly in the past year or so, and now 
quite a wide choice of high-grade but com
paratively inexpensive microphones are 
available. The three principal varieties 
seen this year are: transverse current car-

Dubilier "Fadover '' volume control operates 
on radio and gramophone without the aid 

of a change-over switch. 

bon, moving-coil, and Rochelle-salt 
crystal types respectively. The T.M.C. 
V aridep and the Ossicaide series fall 
within the first-mentioned category, being 
available at prices ranging from £4 ros. 
to about fro ros. for standard P A types. 
Ardente' has some carbon models also, as 
well as a new moving-coil type, while Film 
Industries and Grampian are also show
ing models of this pattern, the prices being 
from about £4 ros. to £r2 r2s. The 
Rochelle Salt crystal, or Piezo-electric 
types, as they are known, are included in 
the products of Sonochorde, and there are 
many different styles. One pattern, tll'~ 
Dro4, is a hand model with a switch key 
embodied in the handle; it costs £6 6s. 
These are all genuine high-grade micro
phones designed for band repeating, re
laying speeches, and for all public address 
work in and out of doors. • 

Those small, yet nevertheless impor
tant, items that find place in our receivers 
and amplifiers are far too numerous for 
detailed mention here. Bulgin has an enor-

One of the new Belling-Lee components, a 
safety-type 10-pin cable plug and socket. 

mous variety, while the Clix specialities 
include connectors of every conceivable 
kind. Products of a like nature are made 
by Belling and Lee, which firm has quite 
a number of new and interesting items. 
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Radiolympia 1935. By a Critic of Quality 

PERHAPS because I have had too 
much radio in the hot weather ; per
haps because I have not long 
returned from one of the best holi

days I have ever had in the great open 
spaces; perhaps simply because I may be 
feeling dyspeptic, which I think is not the 
case, I have to announce a feeling of dis
appointment that I did not see mor~ signs 
of what I wanted to see at this year's 
exhibition. Old readers of The Wireless 
World will remember that I take it upon 
myself annually to heave selected half
bricks at the poor unoffending manufac
turers who do the best they can to provide 
the public with what the manufacturers 
think the public thinks it wants, and, any
way, it is easy to say that another man's 
efforts are a wash-out. 

Why I Write 

Seriously, however, the Editor asks me 
to describe each year those items 2 t 
Olympia which, in my opinion, tend to 
develop the artistic appreciation of broad
casting in the mind of the listener, and I 
do try hard to be impartial. I remember 
that several correspondents last year tried 
io tell me where I step off, but they must 
remember.that the only axe I have to grind 
is this: I like music, plays, talks, and even 
hot jazz. I am in possession of a wireless 
set which reproduc;es these with very little 
distortion, and I enjoy listening to my set. 
I do not enjoy listening to my friends' 
sets, and I can only conclude that my 
friends' sets distort so much more than 
mine that they remove the pleasure I de
rive from listening. 

And, let me tell you, I am not accus
tomed to the sound of my set, for I spend 
more money than I ought in going to con
certs, and I know what the real thing 
sounds like. I do find, however, that, 
when the B.B.C. is really in form, I 
thoroughly enjoy listening to a symphony· 
concert at home, and I am fussy. 

Once upon a time "wireless'' was a 
scientific toy of a most marvellous nature, 
and I must confess to a real thrill when l 
got my first Californian station somewhere 
round about half-past three in a morning 
some fourteen years ago on a set ·which 

was unspeakably loathesome in every 
respect other than getting stations. Even 
a nit-wit would have abstained from call
ing that set an emitter of musical sounds, 
but the tradition persists. The manufac
turers say that they cannot sell a set which 
won't get foreign stations, and I want to 
know why. All the people I have ever 
met seem to listen to their local station in 
the evening, except when they go to the 
pictures, although I have met dreadful 
persons who listen to Luxemburg and 
places like that. With shame I confess 
that Luxemburg has been tuned in on my 
set on one occasion, but I found I was 
not consumed with the desire to go school
girl all over, so I switched off. 

Now, if people buy sets to listen to their 
local station, would they bother to ask 
how many stations their proposed new set 
would get if manufacturers had the sense 
to refrain from claiming to get most of 
the civilised world, and not a little of the 
uncivilised? The public doesn't know 
much about the technique of receiver de
sign, so they argue that a set which will 
get fifty stations is a better set than one 
which will get only forty, in much the 
same way that they think a car which will 
do sixty is a much better car than one 
which will only do fifty. The automobile 
industry has wakened up to the fact that 
an all-out speed which nobody uses when 
they might is simply adding to the cost 
and sacrificing more valuable features, 
such as flexib.ility, comfort, and so on. 
Some day, perhaps, the radio industry will 
drop the scales from its eyes, and turn om 
sets which will, inherently, be nice to 
listen to. 

If it were not so pitiful, one might 
derive endless amusement from studying 
the efforts of designers to find a new 
variety of tuning scale or tuning indicator ; 
of sales departments to describe, in ravish
ing terms, the striking beauty of a 
commonplace cabinet. The best tuning 
scale of all consists of two switches, one for 
the national programme and one for the 
regional ; such a device renders unneces
sary the use of fancy devices to tell 
whether you are ''in tune'' or not. Un
fortunately, it is stated that there is no 
demand for such a set, which is rather 

curious, for I believe that there are thou
sands of subscribers to relay services, and 
they have a choice of only two stations. 

I will say that the average radio receiver 
sounds better than it did some years ago, 
but a visit to Olympia produces no evi
dence that there has been any improve
ment since last year because one must wait 
until one hears the sets working off their 
own bat. This business of common feed to 
the loud speakers is typical of the attitude 
adopted by officialdom. It doesn't matter 
what sort of sounds are made, because it 
is not the function of a wireless set to 
make any particular sort of sound. The 
idea is to start some new stunt and boost 
it in the daily Press throughout the land. 
The manufacturer with the most money 
probably sells the most sets, and the 
spoonfed public buys that set because it 
gets the most stations. 

Some day we may get a rational radio 
exhibition. I have visions of s~eing rows 
of sound-proof rooms outside of which the 
manufacturer displays his wares. I walk 
along the row and reject those sets which 
look nasty. Of the balance, I go into 
room after room and listen to the same 
programme on each, but the sets are work
ing from their own aerials, and there must 
be a guarantee of ''no faking.'' I then 
order the set whose reproduction appeals 
to me, and I am happy. I have been 
saved the labour of visiting a round 
dozen dealers' shops and manufacturers' 
demonstration rooms, and I have got the 
set I want. And, I do not want any side 
shows in my ideal exhibition. 

Not all High-fidelity 

Returning to Olympia, there are some 
manufacturers who specialise in "high
fidelity reproduction.'' In some cases 
they .are frauds; some don't know what 
high-fidelity means when they hear it. 
There are, however, a few earnest firms 
who do a good job of work and who tackle 
the subject with respect and devotion. It 
isn't for me to tell you who they are. If 
you don't find them, then you are not 
keen enough on good results and will 
not be prepared to take the necessary 
trouble. 
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UNBIASED 
Balloons 

B EING a keen short-wave listener it 
naturally follows that I am a skilled 

morse listener and thus have advantages 
in being enabled to listen to things which 
are denied to many other short-wave lis
teners who have not bothered to learn the 
code. 

For some weeks I have been intrigued 
by the exchange of messages between a 
certain amateur transmitter in this 
country and a fellow brass-pounder in 
Eastern Europe. Quite by chance I over
heard a message which considerably 
whetted my curiosity, and further listen
ing interested me still more as I couldn't 
make out what on earth they were talk
ing, or rather morsing, about, and noth
ing worries me more than to listen to other 
people's conversation without learning 
its purport. 

This case was no exception ; mysterious 
references to balloons led me to believe 
that I was hot on the track of foreign 
spies, bent on unearthing the secret of 
our national defences, and all my war
time fervour was aroused. Soon, how
ever, it was revealed that I was on the 
track of something far more serious. 

As many people know, there are held 
at various seaside resorts at this time of 
the year what are known as balloon races. 

' Nothing worries me more. 

These are staged either by well-known 
business houses for the perfectly legiti
mate purpose of advertisement, or by 
some local charitable organisation. A 
stall is set up from which intending com
petitors purchase for a few pence a small 
gas-filled balloon to which a label is 
attached bearing the name and address of 
the firm or hospital running the show, and 
a request to anybody finding the balloon 
and its label to drop it in the post. 

The balloons are released and, being 
gas-filled, rapidly rise and are carried 
away. In many cases they travel hun
dreds of miles ; several times some of 
them have reached one of the nearer 
European countries. Eventually they all 

By FREE CRID 
come to earth owing to exhaustion or 
other causes, and some of them are duly 
found and posted. The balloon which is 
returned from the greatest distance wins 
for its purchaser a prize of two or three 
guineas. · 

One would think that in an innocuous 
competition of this type there existed 
little opportunity for graft, but I regret 
that as the result of my investigations I 
have to report otherwise. 

The '' balloons '' which I heard dis
cussed were not important units of our 
aerial defence but were of the seaside 
competition variety, and the '' plot '' was 
one to make the prize a cast-iron certainty 
for the competitors. The idea was that 
amateur No. I should purchase and de
flate a balloon, put it in an envelope to
gether with its label, and post it to 
amateur No. 2 in Eastern Europe, who 
would promptly post it back to the address 
on the label. I need hardly insult the 
intelligence of my readers by pointing out 
the obvious result of this plot since, of 
course, Eastern Europe is sufficiently far 
from this country to make it unlikely for 
any genuine competitor to beat the dis
tance. So far as I could gather, this state 
of affairs has existed fm~ some consider
able time. What line of action ought I 
to take in the matter? 

Ploughing Mystery 

SOMETIMES quite fortuitous happenings 
will bring to light things for which 

famous researchers have sought vainly for 
years. 

As my agricultural friends will know, a 
reason has long been sought for the 
observed fact that land dealt with by a 
motor plough yields far more abundantly 
than that treated by the old-fashioned 
horse-drawn arrangement. The only ex
planation advanced has been that the 
motor plough turned over the land more 
quickly than the old horse-drawn type. 

The foolishness of this explanation was 
revealed, however, when it was pointed 
out that a steam-driven plough turned 
over the land just as fast as a motor
driven one, and yet was far behind in the 
matter of fertilising the land. 

It has remained for wireless, as usual, 
to bring to light the true explanation, but, 
it must be confessed, this explanation has 
turned up purely by chance. As most of 
you know, feverish activities have been 
going on lately in the development of 
high-definition television in readiness for 
next year, and some observant person 
noticed the astonishingly profuse growth 
of vegetation in the neighbourhood of the 

buildings housing the experimental trans
mitters. This was so marked that the tele
vision experimenters were faced with a 
big bill for the cutting of the grass, which 
they had allowed to grow almost under 
their feet. 

Feverish activities in Television. 

The tin hat was put on the whole affair 
when thick vegetation was found to be 
sprouting from the ears of the various 
small boys in the neighbourhood, and their 
fathers referred the matter to the Board 
of Agriculture and Fisheries. 

The result was that an expert was sent 
down who, upon investigation, recom
mended the application of soap and water, 
but a loud outcry was made by the int~nded 
victims against this proposed forcible 
application of a cruel and drastic remedy. 
Complaints were made to the N.S.P.C.C., 
and in the end the boys were reprieved. 

A budding Einstein, in the form of a 
charwoman employed in the buildings 
housing the television gear, finally revealed 
the true explanation, which can be 
summed up in three words, namely, ultra
short waves, which have been found to 
have a strong fertilising action on soil, and 
so at one fell swoop the whole mystery 
was solved. 

The mystery of the motor plough still 
remained, however, but the fertili'sing 
effect has since been found to be due to 
the radiation of ultra-short waves by the 
ignition system of the engine, as the 
application of suitable suppressors has re
moved the effect. Needless to say, a com
pany is being floated to capitalise this 
discovery, and as a first charge on it, it is 
proposed to endow a society for the pro
tection of small boys from needless and 
wanton cruelty as a small token of grati
tude, since it is felt that but for their· 
valiant sta-nd in defence of their rights 
this epoch-making discovery might never 
have been made. 
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Outstanding Broadcasts 
at Home and Abroad Listeners' 

THE LAST OF OLYMPIA 

'' PARTING is such sweet 
sorrow,'' as ] uliet reminded 
Romeo, so, although to-morrow 
is the last night of Radio
lympia, listeners should . be 
able to extract much poignant 
pleasure from the final broad
cast from the Exhibition 
theatre at 9 p.m. (Regional). 

From the listener's point of 
view, these shows are '' coming 
over" even more· successfully 
than the Sf George's Hail 
broadcasts. The audience is 
less restrained, ·possibly be
cause they have paid for their 
seats and are out for a good 
time, but the microphones are 
well placed, and the amount 
of 1.udience reaction audible at 
the receiver is just enough to 
convey the spirit of a jolly 
gathering. 

If you really cannot visit 
Olympia on this night of nights 
tune in and make the best of a 
good job. 

ONE-MAN NIGHTS AT THE 
" PROMS." 

Is there too much. specialisa
tion in the Promenade Con
certs? Each night next week 
~xcept Saturday caters for one 
class of music lover only. In 
addition to the usual Wagner 
concert on Monday, and the 
Bach , and Beethoven pro
grammes on Wednesday and 
Friday respectively, we have a 
Russian evening on Tuesday 
and a Schubert concert on 
Thursday. 

The Schubert programme is 
notable for the first appearance 
at a Promenade Concert of 
Elisabeth Schumann, the 
world-famous soprano, who, 

i----------------- -----------------. 
I I 

: 30-UNE TELEVISION : 
I I 

l Baird Process Transmissions. : 
: Vision 261.1 m. ; Sound, 296.6 m. : 
I : 

MONDAY, AUGUST26tb. : 
11.15-12.0 p.m. ; 

Ray and Geoffrey Espinosa (in Grace, l 
Rhythm and Speed) ; Louise j 
Maxim (juggling) ; Ben Osbome : 
and Nellie Perryer (in Cockney l 
dram~tic cameos); Sydney : 
Jerome at the pianoforte. ! . 

WEDNESDAY, AUGUST 28th. j 
11-1 L4S p.m. : 

Marion Wilson (dances); Doris l 
Hare (songs) ; Jack Hodges (in l 
song, story and sound) ; Billy j 
Hoid (accordion solos); John : 
Hendrik (songs); Sydney l 
Jerome at the pianoforte. ! 

~---------------------------------j 

A RUNNING COMMENTARY ON THE SPANISH ARMADA is being 
attempted by the B.B.C. Drama Department on Tuesday and Wednesday 
next, when Whitaker Wilson's " Armada " will be presented. It 
narrates the story of the great campaign in hour-to-hour bulletins. 

Howard Rose is the producer. 

incidentally, also appears in a 
studio recital at 7.15 p.m. 
on Sunday evening next 
(National). 

In the Russian concert on 
Tuesday Antonio Brosa plays 
Stravinsky's Violin Concerto in 
D, and there are works .bY 
Tchaikowsky, Rimsky - Kor
sakov and Moussorgsky. 
Harold Samuel is the soloist in 
the Bach Pianoforte Concerto 
No. 3 in Don Wednesday, ancl 
those two famous women vio
linists, J elli D' Aranyi and 
Adila Fachiri, will play the 
Concerto in D minor for tWt) 
violins and strings. 

As a general rule only the 
first half of each concert Js 
broadcast. 

-0 <1> <1> 

A GREAT SALZBURG RELAY 
ALTHOUGH it is rumoured 

that.Verdi. was working on an 
opera based on '' King Lear '' 
at the time of his death, "Fal
staff" was the· great , Italian 
composer's last published 
opera· and . is considered by 
many to be his finest. " Fal
staff '' should be the most 
memorable performance of the 
Salzburg Festival and we 
should be profoundly grateful 
to the B.B.C. for relaying two 
acts on Monday next, August 
26th. The relay lasts from 7.15 
to 10.25 p.m. (National) with 
an interval at 8.35. 

Toscanini will be conducting 
the ,Vienna Philharmonic 

Orchestra, and it is hard to 
think of any happier augury 
for a perfect musical evening. 
Mariano Stabile takes the part 
of Falstaff. 

A LIKEABLE YOUNGSTER 

MoNEY making is always an 
attractive theme in play, book 
or film, so " Rocking-horse 
Winner," in the National pro
gramme on Thursday, should 
indeed be a winner. Adapted 
by Cecil Lewis from D. H. 
Lawrence's book, it'is the story 
of a boy of twelve who dis
covers that by mounting his 
rocking horse he can imagine 
he is riding in a horse race and 
can visualise the name of the 
wmner. 

Listeners will be able to 
follow the boy's adventures in 
gathering the shekels which his 
mother has no difficulty m 
spending. 

ALL ABOUT. THE ARMADA 

SOMETHING like a running 
commentary on the Spanish 
Armada is promised by the 
B.B.C.'s Drama Department 
for Tuesday (Regional) and 
Wednesday (National). 
" Armada," by Whitaker 
Wilson, will be a " dramatic 
news bulletin '' of the history 
of the campaign launched by 
Philip of Spain against 
Eqgland and Queen Elizabeth 
in July, 1588. 

The Armada campaign was 
not, of course, ·confined to a 
single battle; the action ex
tended over a fortnight, and 
the technique of the play gives 
the author a chance to reveal 
what was happening on both 
sides. 

Howard Rose will produce 
the play and the cast will in
clude Harcourt Williams and 
John Laurie. 

FIGHT FOR A CROONER 
Two rival night clubs fight

ing for the same crooner arc 
featured in '' The Silver 
Spoon," Henrik Ege's musi
cal play to be broadcast to
night (National, 8.4-o) and to
morrow (Regional, 8). I am 
told that the play is riotously 
complicated but that the 
denouement is both surprising 
and comic. The cast includes 
Davy Burnaby, Jane Carr and 
Reginald Purdell. 

GALLI-CURCI OF THE AIR 
ZrNIADA NrcoLINA, a Rus

sian soprano who stars in a 

THE CARL YLE COUSINS, a famous trio 
who have a variety feature to themselves 
at 9·45 p.m. in the Regional programme 
on Tuesday next. They specialise in 

syncopated songs. 

variety feature at 9-40 on 
Wednesday (Regional), has 
been referred to as the 
'' Galli-Curci of the Air '' hy 
her radio audiences in 
America. She possesses a 
coloraturo voice of great 
range and, if your set does 
justice to the high notes, 
should be heard to advantage 
in a programme of songs of 
many lands. 
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Guide for theW eek 
----------------------------------, 

' IDGHLIGHTS OF THE WEEK : 
FRIDAY, AUGUST 23rd. 

Nat., 8, Serge Krish Septet. 8.40, 
"The Silver Spoon." 10, Pro
menade Concert. 

Reg., 8, Beethoven Promenade Con
cert. 9.40, Pianoforte Recital by 
Shepherd Munn. 

Abroad. 
Vienna, 8.40, Symphony Concert 

by the Vienna Chamber Orchestra. 
SATURDAY, AUGUST 24th. 

Nat., Running commentaries on 
Grand Prix de !'Europe and the 
Ulster Grand Prix. '\iPromenade 
Concert. ~B.B.C. Orchestra. 

Reg., " The Silver Spoon." 9, Lost 
Night at Radiolym;oia. 

Abroad. 
Rome, 8.40, Opera : " La Ghibel

lina " (Bianchi). 
SUNDAY, AUGUST 25th. 

Nat., Hof'hum Borough Silver 
Band. ~ ascha Krein Gypsy 
Orchestra. '\i" The Last Voyage 
of the Otranto." 7 .15, Recital 
by Elisabeth Schumann (soprano). 
'\iF olkestone Municipal Orchestra. 

Reg., Reginald King and his 
Orchestra. 'I]Sydney Baynes and 
his Band. '\iB.B.C. Orcli.estra, 
conducted by Frank Bridge. 

Abroad. 
Vienna, 8.30, " Wine, Women and 

Song "-by the Vienna Sym
phony Orchestra and Choirs. 
MONDAY, AUGUST 26th. 
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'N~!·• 7.15, ~~om Salzburg: Verdi's 1 

Falstaff. ! 
Reg., Leslie Bridgewater Quintet. : 

'\iHoward ]acob's Dance Band. i 
'~]Pianoforte Recital by Edward l 
lsaacs. ! 

Abroad. : 
Kalundborg, 8, Auber and Offen- l 

bach concert. 1 

~ TUESDAY, AUGUST 27th. 
Nat , Maurice Winnick and his 

Orchestra. '~)Russian Promenade 
Concert. 'I]Gershom Parkington 
Quintet. 

Reg., 8, " Armada." 'I]Stanelli' s 
Stag Party. 'liThe Carlyle 
Cousins. 

Abroad. 
Warsaw, 9.30, Symphony Concert. 
WEDNESDAY, AUGUST 28th. 

Nat., B.B.C. Orchestra, conducted 
by Sfr Granville Bantock. 'I]Med
vedeff's Balalaika Orchestra. 8.40, 
" Armada." '\iT ransatlantic 
Bulletin. 

Reg., 8, Bach Promenade Concert. 
'\iZinaida Nicolina, the Russian 
soprano. 

Abroad. 
Deutschlandsender, 8.45, Final 

broadcast from the Berlin Radio 
Show. 

THURSDAY, AUGUST 29th. 
Nat., New London Trio. 'I!Schubert 

Promenade Concert. 1 0, " Rock
ing-Horse Winner." Wictor 
Olof Sextet. 
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Reg., 8, "Bertie the Bank Clerk, 1 

or Balham to the Bone "- l 
musical burlesque. ,;Recital by J 

John Armstrong (tenor) · and : 
James Ching (pianoforte). : 

Abroad. l 
Leipzig, 8, Opera : " The Barber ! 

of Seville" (Rossini) relayed : 

1 
from the Altes Theatre. : 

I I 

·----------------------------------~ 

HISTORICAL DRAMA 
THE Italian stations seem to 

favour hi!?torical drama and 
opera very much lately, and 
on Saturday, at 8-40, Rome 
is taking us back with 
Renzo Bianchi's "La Ghibel
lina," to the stormy days of 
the Guelphs and the Ghibel
l i n e s - the centuries-old 
struggle between b·urghers, 
emperors and popes, which 
really only ended with the ad
vent of a united Italy under 
the present king's father, the 
great Victor Emmanuel. 

OPERA AND OPERETTA 
OPERA lovers have some 

ratf1er unusual fare to choose 
from this week, but also a few 
old favourites. To begin with 
the former, on Saturday Stutt
gart is giving, from midnight 
until 2.0 a.m. a gramophone 
reproduction of the Residence 
Theatre's festival perform
ance of '' Lohengrin.'' The 
coasts being pretty clear at 
this late hour, reception should 
be excellent. On Thursday, 
the zgth, Leipzig is relaying 
R o ss i n i ' s ever-popular 
"Barber of Seville." 

Unfamiliar and untried 
operas will include J ohannes 
Muller's charming romantic 
" Singspiel," " The Girls of 
Biberach," given by Leipzig at 
8. ro to-morrow evening (Sat
urday). "Die Schneider von 
Schonau," a three-act comic 
opera, the work of that well
known contemporary Dutch 
composer, J an Brandts-Buys, 

Graham Walker 
describes the start 
of the Grand Prix 
de !'Europe and 
the Ulster Grand 
Prix motor-cycle 
race at Belfast to
morrow at 4· I 5 
(National), and at 
the famous Muck
amore Corner the 
story will be told 
by H. W. McMul
Ian. The picture 
shows the start 
of last year's 

Grand Prix. 

is being given by Munich at 
8.ro p.m. on Tuesday. To
night Beromunster is giving a 
one-act opera by Schenk, 
" 1 he Village Barber," an
other '' dark horse '' for the 
listener seeking novelty in light 
opera. 

ULTRA MODERN 
" LIFE in the Big City," ta 

text of Erich Kastner, is an 
ultra-modern slice_ of life. The 
music is by Edmund Nick, 
another unknown quantity. It 
should be worth investigating 
on Saturday at 8.40 on the 
Kalundborg wavelength. 

<$> <$> <$> 

DENMARK'S " HENRY HALL " 
LOUIS PREIL, who is known 

as the Henry Hall of Denmark, 
will introduce himself to lis-

. teners in an altogether differ
ent role on Tuesday evening, 
(Kalundborg, 7·30), when he 
will play the violin parts from 
Lalo's " Symphonic_ Espagn
ole." 

<:> 

NATIONAL MUSIC 
AN unusual type of concert 

will be heard to-morrow night 
(Saturday) at 8.o o'clock from 
Brussels (No. r). It is a Gala 
Performance on "National 
Characteristics in Music " and 
comes from the Exhibition, 
the executants being the Radio 
Orchestra. 

A programme of national 
folk music comes from the 
German stations at 8.ro on 
Monday. There will be songs 
and dances from the Saar dis
trict. 

CONCERTS 

<$> 

• 
To-NIGHT (Friday) is particu

larly rich for music lovers. At 
9·5 p.m., Budapest (No. r) 
has a Weber, Schubert, Wag
ner and Goldmark programme 
by the Opera Orchestra, with 

Rajter conducting; the Stet
tin Concert Orchestra give a 
' ' Black Sea to Baltic '' pro
gramme from Hamburg at 
8-45 p.m. ; while the Scheven
ingen Kurhaus Concert can be 
iteard on Hilversuin (Koot
wijk) at 8.ro p.m. This last 
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" F ALST AFF " FROM SALZ
BURG. Toscanini conducts 
Verdi's great opera in a per
formance to be relayed by the 
B.B.C. on Monday evening. 
Above is Dusolina Giannini, 
soprano, who takes a leading 

part. 

Is by the orchestra of ThE 
Hague-conductor: Schuricht, 
and includes the Voormolen 
Concerto, for two oboes. 
Rome gives us an Amadei Con
cert at 8.40 p.m. 

<$> <$> 0 

CHOOSING AN ANNOUNCER 
A KNOWLEDGE of German 

should not be necessary to 
share the excitement of the 
final of the radio reporters' 
competition to be broadcast 
from the Berlin Exhibition 
from 8.ro to ro.o on Sun
day evening by all German 
stations. The ten regional 
winners will announce the 
musical programm~ and will 
give short reports on current 
events. Listeners all over 
Germany will be tuning in in 
order to vote for their favour
ite. 

0 ~ ~ 

HARMONIUM RECITAL 
HARMONIUM chamber music 

is not to everyone's taste, but 
for those who like it Vienna is 
the station to tune in at 3-40 
on Sunday afternoon next. 
Mozart's Harmonium Sonata 
in C is included in a special 
recital on this rather neglected 
instrument. 

0 0 '~ 

BALALAIKA AND DOMRA 
THE Russian virtuoso, M. 

Boris Borisoff, will play the 
balalaika and domra in a re
cital of Russian music to he 
broadcast from Motala and 
from Swedish stations on Sat
urday afternoon at 4.30. 

THE AUDITOR. 
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SouND REPRODUCTION 
Many Detail Improvements in Loud Speaker Design 

A
STEADY, if unspectacular, im

provement in magnet design, 
and detail refinements in dia
phragm construction and sus

pension, rather than any fundamentally 
new principle of operation, are the results 
of the year's work as revealed by the new 
speakers at Olympia. 

If we allow the '' Stentorian Duplex '' 
as the exception which proves the rule, it 
must be on account of the originality 
with which well-tried principles have been 
combined in a single unit. This speaker 
combines a large cone diaphragm for the 
lower and middle frequencies with· a horn
type tweeter incorporated in the centre 
pole of the magnet. A single magnet of 
special alloy supplies the flux for both 
sections of the speaker and is provided 
with series air gaps, one at the top and the 
other at the bottom of the centre pole. 
The latter is supported centrally iu the 
block of magnetic material by white metal 
which is run into the annular space be
tw~en. Four brass distance pieces are 
also inserted and the end plates of mild 
steel are pulled up to the magnet with 
countersunk screws, a certain amount of 
clearance being provided for accurate 
centring. It is stated that the flux in the 
o.ozs-inch tweeter gap is of 13,000 lines 
and that a minimum of IO,ooo lines is 
provided in the cone unit gap, which is 
0.043 inches wide. 

The diaphragm of the tweeter unit is 
of spherical form, and the pole piece at 
that end is "dished'' to follow the con
tour of the diaphragm and to keep the 
volume of the air chamber small. The 
hole through the centre of the pole piece 
is parallel, and a tapered '' bullet '' is 

,/ 

Whiteley "S tentoria n 
Duplex '' partly dismantled 
showing tweeter diaphragm. 
Note independent volume 
controls and output term
inals. (Right) A .section of 
" S t e n t o r i a n Duplex " 

magnet system. 

accurately centred to give the correct 
expansion of cross-sectional area and to 
equalise the phase of the pressure wavf:' 
up to thepoint where it reaches the flare. 
The latter is a bakelite moulding which 
is a push fit in the pole piece, and the total 

length of the horn is si 
inches. 

An exponentially 
curved cone is 
used in the 
Wharfedale 
" Bronze " loud 

speaker. 

The speech coil of the tweeter unit is 
wound with 42-gauge aluminium wire 
and separate matching transformers and 
volume controls are provided for the two 
speech coils. It is undoubtedly a clever 
design, and we look forward to an early 
opportunity of investigating the perfornl
ance of one of the production models. 

Improved Dust Protection 

l41 many of the single-diaphragm 
moving-coil speakers at the Show there 
was evidence of closer attention to the 
problem of keeping the air gap free from 
foreign particles. Instead of enclosing the 
whole unit in a dustproof bag, many 

DETACHABLE BAKELITE HORN 

manufacturers are applying more direct 
methods in the form of flexible covers in
corporated in the coil suspension. The 
Film Industries domestic units and some 
of the new Wharfedale and Rola models 
are examples of this trend. 

Improvements in coil former construc
tion and the lateral rigidity of suspension 
systems are widespread and will mean 
even fewer troubles from rubbing coils 
during the coming year. In the Sound 
Sales "Auditorium" unit a method has 
been found of winding one layer of the 
speech coil inside the former and the othet 
outside. In addition to the improved 
rigidity and heat dissipation of this form 
of construction, the presence of a layer of 
insufation between the coil turns will pro
vide a further insurance against electrical 
breakdown. This speaker also employs a 
large centring spider the arms of which 
are attached near to the periphery of the 
Large-diameter 
centring s pi de r 
in the Sound 
Sales " Audito
rium" loud 
speaker and 
(inset) s p e ci a 1 

speech coil with 
one layer inside 
and one outside 

the former. 

cone. This form of construction ensures 
that the movement of the coil and dia
phragm is absolutely parallel to the axis 
and permits the development of large 
amplitudes. It also tends to keep the outer 
edge of the cone circular to prevent the 
effect known as '' belling.'' 

Exponential Cones 

Curved cones not unlike the exponential 
flare of a horn loud speaker have 
made their appearance in the Magna
vox '' Thiity-Three '' and Wharfedalc 
" Bronze " and "Auditorium " speakerS. 
The first advantage conferred by this form 
of construction is freedom from focusing 
of the high frequencies, but there is also 
less tendency for the increased output in 
the upper middle register due to "break-
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Sound Reproduction-
ing up '' in the diaphragm to be centred 
in the resonance, which often gives 
coloration to the reproduction from 
straight-sided cones. 

New Hartley Turner permanent-magnet loud 
speaker with re-entrant cone. 

Modifications of the simple form of cone 
construction are also to be noted in the 
Hartley Turner range. In one of these a 
small subsidiary cone of a more acute 
angle than the main cone is attached to 
the apex and is designed to extend the 
frequency range in the extreme top. The 
other has a re-entrant cone attached to the 
apex with the object of filling out a de
pression in the response curve which 
occurs somewhere between r,ooo and 
z,ooo cycles. 

A New Magnetic Alloy 

Apart from minor improvements in the 
design of magnets utilising chrome and 
cobalt steels and nickel-aluminium alloy, 
the most important event to be recorded 
in this field of activity is the introduction 
by firms in the Permanent Magnet Asso
ciation of a new alloy known as "Alnico," 
in which cobalt has been added to the 
already phenomenally successful combina
tion of aluminium and nickel. As an ex
ample of the performance which is to be 
expected from this new material, it may 
be stated that a magnet employing I lb. 
of the alloy will give flux density of 8,8oo 
lines in an air gap I inch in diameter, 
0.040 inch wide, and 1ir inch deep. 

So far we have dealt only with technical 
details of the construction of the new loud 

speaker, but, reviewing this year's pro
ducts as a whole, the appearance of a 
number of new and distinctive types is to 
be noted. The demand for light public
address equipment for use in conjunction 
with dance bands as well as for small out
door gatherings has produced a number 
of small speakers of the directional-bafiie 
type employing cone units of similar 
design to those used in domestic receivers 
and producing an ample volume of sound 
for the purpose for which they are de
signed, with inputs of the order of 2 or 3 
watts. There are also many examples of 
what may be termed intermediate-pricell 
high-quality reproducers, giving results 
considerably better than the small units 
usually fitted in receiving sets, but not so 
good as those of the higher grade of 
speakers in the £7 to £ro class. 

The increasing extent to which reliance 
is placed on extension loud speakers has 
also resulted in a demand for better cabinet 
work and a standard of reproduction at 
least equal to, if not better than, that pro
vided by the set itself. The new Celestion 

Typical perma
nent magnets 
employing the 
new nickel
aluminium-

cobalt alloy. 

extension speakers may be cited as ex
amples of this trend. 

Although the moving-coil principle still 
holds the premier position in loud 
speaker construction, the electrostatic and 
piezo-electric principles still hold their own 
for supplementary units designed to carry 
on where the majority of moving coils 
cease to emit sound in the upper register. 
It is now possible to buy headphones work

Laboratory apparatus used for measuring the response curves of 
Magnavox (Benjamin) loud speakers. 

ing on the piezo
electric principle, 
and examples of 
these were shown 
on the Sonochorde 
stand. It is stated 
that the frequency 
range is from 6o to 
ro,ooo cycles, and 
we may expect to 
see an extension· of 
the use of these 
headphones in aero
planes, where, in 
the confined space 
of a cockpit, the 
magnets in ordinary 
headphones may 
affect the compass. 
The Sonochorde 

2JI 

Complete loud speaker calibrating eq1,1ipment 
built on the rack system and shown by 

Tannoy Products. 

headphonesemploy a rt-inch diameter 
diaphragm which is driven from one 
corner of a i-inch square bimorph 
crystal element. 

In conclusion we note with satisfaction 
that several firms have installed gear for 
measuring the frequency response of their 
loud speakers, and are publishing curves 
of their models. The laboratory apparatus 
used in the development of Magnavox 
speakers was shown on the stand of 
Benjamin Electric, Ltd., and an installa
tion built on the rack system. which is 
shortly to be placed on the market, was 
shown by Tannoy Products. 

So nochorde 
piezo-electri; 
headphones. 

The Radio Industry 

A DATA chart relating to American valves, 
with sketches showing base connections, 

is issued by Henry Ford Hadio, Ltd., 56, 
Howland Street, Tottenham Court Hoad, 
London \V.r. 

0 0 0 ·!> 
To keep pace with the ntpid expansion of 

commercial air transport, Marconi's \Vireless 
Telegraph Company has found it necessary to 
extend its service facilities. The main service 
depot at Croydon Aerodrome comprises both 
repair shops and stores, and repairs a:11J re
placements of all kinds can be effected 
expeditiously. 

0 0 0 0 
Our attention is drawn to the fact that all 

Belling and Lee interference-suppression de
vices conform to the recently issued British 
Standard Specification, reviewed in our issue of 
August 2nd. 
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T HIS is the first receiver working 
on the superheterodyne principle 
to be associated with the name of 
Mullard. Previous sets have been 

of the simple HF-det.-LF type, usually 
for battery operation, but the MU35 is 
designed to work from the mains and can 
be plugged into AC or DC supplies of any 
voltage between 200 and 250 without any 
preliminary adjustment. The set is en
tirely shock-proof, for not only are all 
accessory terminals isolated by condensers 
inside the set, but the removal of the back 
automatically disconnects the mains 
supply. 

One of the most interesting features of 
the set is the design of the tuning scale. 
The station names have been arranged in 
parallel lines each of which is allocated to 
one of the principal European countries. 
This is of considerable help to those who 
make a habit of foreign listening and at 
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Mu I lard MU35 
A Universal Superhet 

with a Novel Tuning Scale 

FEATURES.-Type.-Table-model superheterodyne for A.C. or D.C. Mains.

Circuit.-Octode frequency-changer-var. mu pentode IF amplifier--double-diode 

second detector-triode LF amplifier-pentode output valve. Half-wave valve rectifier. 

Controls.-{1)_ Tunin.~. (2) Waverange and on-off switch (concentric with iuning 

control). (3) Volume. (4) Tone. Price.-12 guineas. Makers.-Mullard 

Wireless Service Co., Ltd., 111, Charing Cross R.oad, London, W.C.2 

the same time those who confine 
themselves to the B.B.C. trans
missions will find all home. sta-
tions collected on; the top line 

and marked with a distinctive colour. 
The four-valve circuit is of advanced 

design and comprises an octode frequency
changer, variable-mu pentode IF ampli
fier, double-diode detector and AVC 
valve, separate triode LF amplifier and 
output pentode. The frequency-changer 
is preceded by a band-pass filter in which 
capacity coupling is employed at both the 
high and low potential ends of the coils. 
The low potential coupling is altered by 
the waverangE! switch to suit the con
ditions on medium and long waves. In 
parallel with the aerial coupling is a filter 
designed to exclude interference at the IF 
frequency, and a resistance-capacity feed 
isolates the aerial system in accordance 
with the policy of making the set entirely 
shock-proof. 

Noise Suppression 

The arrangement of the frequency
changer and IF amplifier circuits is 

Q_ 
-" 

straightforward and in the second detec
tor stage one diode, which is fed from the 
secondary of the IF transformer, is used 
for signal rectification and the other, fed 
from the primary, supplies the A VC bias. 
The method of obtaining inter-station 
noise suppression is simple and effective. 
The load resistance of . the signal diode is 
returned to the slider of a potentiometer 
which constitutes the cathode bias resist
ance of the IF valve. Under conditions 
of no signal the current in this resistance 
is a maximum and the voltage developed 
is used to bias back the signal diode so 
that no rectified output reaches the LF 
stages. When a station is tuned-in and 
the current in t~e IF valve is reduced by 
the A VC, the bias on the signal diode is 
removed and this part of the circuit can 
function in the normal way. The point at 
which the QAVC comes into operation can 
be adjusted by the position of the slider 
on the potentiometer, and a control at the 
back of the set has been fitted for this 
purpose. The values required to ensure 
satisfactory operation of the QA VC con
trol would result in too great a negative 
bias for the IF amplifier, and in order to 

TONE 
CONTROL 

-'L I 

: 

-
-

RECT. 

Complete circuit diagram. The pick-up, external loud speaker and aerial and earth connections are all isolated with condensers, and the 
mains leads include low-resistance HF chokes. 
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Mullard MU35-
restore the correct working conditions at 
the grid of this valve a small positive bias 

. is applied from a potentiometer connected 
across the main HT supply. 

The triode LF amplifier between the 
detector and output stages is resistance
coupled and the volume control in its grid 
circuit operates both on radio and gramo
phone. The pentode output valve is sup
plied with a continuously variable tone 

NOISE SUPPRESSION 
CONTROL 

FREQUENCY 
CHANCER 

VALVE 
F C 1 3 

IF AMPLIFIER 
VALVE 

V P 1 3 A 

AERIAL 

2nd 

a large percentage of the stations marked 
on the dial could be received under day
light conditions. The tests for selectivity 
were carried out with the QA VC control 
out of action. It was found that inter
ference was completely lost outside a band 
two channels wide on either side of each 
of the two Brookmans Park transmitters. 
On long waves all the important stations 
came in with ample reserve of volume 
with the exception of the Deutschland-

EXTERNAL SPEAKER SWITCH 

RECTIFIER 
VALVE 
U R 1 

st LF. VALVE 
H L 1 3 

1'-W!reless World 
COPYRICHT 

When the back of the set is removed the mains leads are automatically disconnected. Note 
the mains HF chokes behind the noise suppression control. 

control connected across the primary of 
the output transiormer. The external 
loud speaker connections are also taken 
across this winding so that a high imped
ance load will be required. A switch at 
the back of the set is included in the 
secondary circuit so that the internal loud 
speaker may be disconnected if desired. 

The half-wave rectifier valve is indi
rectly heated and a barretter lamp is con
nected in series with the filaments to 
compensate for variations in the mains 
voltage. Low-resistance HF chokes are 
connected in both main leads to prevent 
interference reaching the set through this 
channel. 

Even with the inter-station noise sup
pressor control out of action and with the 
set working at maximum sensitivity, the 
background noise was remarkably low on 
both AC and DC mains, the latter being 
known to be a troublesome source of 
interference noise. 

The sensitivity of the set was such that 

sender, which could not be cleared of in
terference from Droitwich and Radio
Paris. The long-wave band was free 
from self-generated whistles, but on the 
medium-wave band two fairly prominent 
heterodynes were noted at approximately 
320 and 460 metres. · 

Reserve of Output 

The quality of reproduction is much 
above the average and is of the clear type 
in which the various instruments of the 
orchestra seem to stand apart without 
acoustic cross-modulation. The bass 
response covers a wide range and the 
pedal notes of the organ revealed no ob
vious resonances in that region. With the 
set working at full volume the upper regis
ter seemed to require :;ome attention from 
the tone control, but the reserve of output 
in this region is a useful asset in correcting 
the tonal quality of some of the Continen
tal stations. 

"2JJ 

:-----------------------------------------------, 
i Next Set Review l 
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The automatic volu;ne control is fully 
effective, and no difference in volume level 
could be detected by the ear when 
changing quickly from the North Regional 
to the London Regional programme. 

The valves took some time to heat-up 
on first switching on the set, and although 
the makers give from two to three min
utes as the normal period, our own test 
gave the more favourable figure of If 
minutes. The temperature rise of the set 
as a whole after a prolonged session was 
considerably lower than that of the aver
age universal receiver, ~.ncl clue to the 
adequate ventilation of the back there was 
no localised heating. 

Matter and Motion 
A Supplementary Trxt-Book for Students of 

Elementary Physics and Chemistry. By 
C. H. Creasey. Pp. 122. English Uni
versities Press. 1935. Price 2s. 6d. 

This little book, written by a former H.M. 
Inspector of Schools, treats in an clemen
tarv and discursive fashion of the subjects 
of mechanics and chemical physics up to 
matriculation standard. As the title im
plies, it is a book which, without examples 
and with a minimum of formul<e, explains 
(and very delightfully, too) the more diffi
cult elementary conceptions which the 
average text-book fails to elucidate. The 
kinetic theory bulks large in the subject
matter under such headings as flying 
particles, particles under restraint, and 
particlc3 in bondage. In subsequent chap
ters we are led without any abrupt transition 
into the chemical aspects of the kinetic 
theory, and we hear of loose coupling and of 
family groups. There is also a sketch of the 
subjects of waves and radiations as far as 
they can be pursued in an elementary 
treatise. · 

Mr. Creasey has performed a useful task 
in giving to us in a fresh and sparkling 
manner an account of the kinetics of matter 
which should command a wider audience 
than the young people to whom the book 
is addressed. R. T. B. 

Radiotechnica, Vol. I. By E. Montu, 
Member of the Radio Committee of the 
Italian National Research Council; pub
lished by U. Hoepli, Milan, 1935 ; 20 lire, 
xix+216 pp., with 160 illustrations, glossary 
in Italian, English, French and German, 
tables, and abacs. The present volume 
deals with "Fundamental Principles " ; 
Vol. II will be entitled '' Electronic 
Valves"; and Vol Ill "The Practice of 
Radio Transmission and Reception." 

"The Wireless Engineer."-The September 
Number, published on the rst of the month. 
will contain a special report on m a ttcrs of 
technical interest at Olympia. In addition to 
special articles The Wireless Engineer also 
contains each month a very full service of 
abstracts of all the important technical 
articles appt>aring in foreign and English jour
nals. Price per copy zs. 6d. net. Obtainable 

· from all bookstalls on order, or direct from 
the pulJiishers of The Wireless World. 
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Mechanical Highlights 
Seen at the Show 

Interest at Olympia No Longer Confined 
to Circuits 

A
the designer has had fewer purely 
electrical innovations than _usual 
with which to concern himself 
during the present season, it is 

natural that greater attention ~as in m~st 
cases been paid to the mechamcal details 
of the new sets. As a result this year's pro
ductions are certainly better engineering 
jobs than anything previously turned out 
by the wireless industry. 

Although the subject is, perhaps, a 
rather joyless one, it -should be put on 
record that the new sets hold out greater 
promise of immunity from breakd?wn 
than their predecessors. And, to contmuc 
on the same or even on a more doleful 
note if faults do develop it will be easier 
than' ever before to put them right. It 
appears that the almost universal practi<:e 
of suspending components merely ~y then· 
connecting wires has been responsible for 
a good deal of trouble lately, and so 
several manufacturers are now avoiding it 
altogether. In the Ferranti La~c~stria ~nd 
Halcyon chassis, for e_xample, It IS noticed 
that clips and supportmg brackets are pro
vided for even the smallest and lightest 
condensers and resistances. The same ten
dency is noticeable els~where, and p~rhaps 
a final look-round will show that It has 
been carried to an even greater length. 

In the matter of accessibility the Ha!- . 

ponents is to be found in the R.G.D. 
Model 704 radio-gramophone ; the chassis 
is mounted on its side in such a way that 
its under-side (or what would normally be 
its under-side) is uncovered merely by 

To provide good accessibility, the 
chassis of the R.G.D. Model 704 
is mounted on its side, and is 
covered by an easily removable 

side panel. 

removing a side panel. 
But let us turn to more 

cheerful topics than faults and 
their rectification, and, as a 
start, take the Aerodyne re
mote-control tuning system, 
which is both mechanically 
and electrically a highlight of 
the Show. When our readers 
tried their hands, over a year 
ago, at designing receivers that 
were intended to be much more 
convenient in operation than 
the average specimen, many 
of the most promising efforts 
called for some form of remote 

The components of the Ferranti Lancastria are arranged 
on the single-layer principle for accessibility, and are. all 

firmly supported. 
control. But, at the time, no 

mechanical device generally available 
offered the possibility of sufficiently close 
adjustment for controlling the tuning 
system of the modern set, and so these 
schemes have had to remain in abeyance. 

cyon set already mentioned is so arranged 
that the chassis may be withdrawn for 
test or examination with a minimum of 
trouble. An even more unconventional 
method of providing access to the corn-

Armchair tuning: the remote-control unit of 
the Aerodyne set. 

The Aerodyne solution of the problem 
is a dual one, both mechanical and elec
trical. The tuning condenser is rotated 
slowly by an electric motor by pressing a 
button at the remote point, which controls 
both forward and reverse rotation; on 
reaching roughly the desired tuning pm,i
tion the final operation of precise tuning 
is carried out electrically. In effect the 
receiver circuits are pulled into precise 
resonance. The control unit at the distant 
point carries a scale over which a pointer 
moves in sympathy with that on the set 
itself; this is done electrically, and there 
is no mechanical connection between the 
receiver and control panel. 

Studying Comfort 

With regard to the convenience of oper
ating directly controlled receivers, particu
larly those of the upright console. type, 
which are becoming popular, there seem 
to be two sharply but fairly evenly divided 
opinions. One school of designers main
tain that the users of their sets will opera t<:> 
them while standing up, and accordingly 
mount the tuning scale at a convenient 
angle of about 45 degrees with the hori
zontal. The other says that the average 
listener prefers to sit down to the job, 
and so provide a vertical scale. Ferranti 
seems solid for ·the first method, while 
H.M.V. caters for both in different models. 

Tuning scales are generally much larger 
and more readable than formerly, and 

An H.M.V. console with vertical tuning scale 
for operation while seated. 
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For "standing-up '' operation; the sloping 
tuning panel of a Ferranti console receiver. 

when nearly everyone is moying in what 
is obviously the right direction it would 
be invidious i.o pick out any particuiar 
firm for commendation~or the reverse. 
With the principal exception of the 
C. A. C. "scanning di~c " dial, describ<?d 
elsewhere in this issue, most of the scales 
are on corwentional lines, but the geo
graphical grouping of stations by nation
alities in the i\Iullard 
sets is a new idea. 

Why should the 
user of a ba i.tery set 
have to 1-cmoye th,_· 
back of his set, pos
sibly taking out 
several screws in the 
process, merely to 
change the LT cell? 
He often has to do so, 
but in the new H.M.V. 
superhet a neat trap
door with a hinged bar 
is pro\·ided. These 
little details. perhaps 
unimportant in them
selves, are indicative 
of the general clean
ing-up process that is going on. 

In general. the basic layout of i.he typical 
set has undergone no change, Lut there 
are two or three receivers which show 
unusual methods of construction. In the 
latest AllwaYe International model o 
folded metal chassis provides nol only 
mechanical support. but also electric::tl 
inter-stage screening, and, what is possibly 
more important in an all-wave set, the 
shortest possible grid and anode leads ; 
with this object the valves are placed with 
base and cap of alternate ones adjacent. 

Two of the new Ekco sets are also laid 
out on uncom·entional lines. The l\Iodel 
76 has an L-shaped chassis, with com
ponents mounted on all four sides of the 
assembly ; this provides in effect three 
screened sections. In the frame-aerial 
superheterodyne a double-deck chassis is 
used with the receiver above the power 
equipment. Although this construction, 
which gives improved accessibility, is 
often used in specialised receivers, it is 
seldom found in a standard broadcast set. 
Incidentally, the Ekco sets look extremely 
workmanlike, and the technique of hand
ling bakelite as a cabinet material seems to 
have been thoroughly mastered. 

~JS®ll®~~· 
W©IPllcdt 

Short-wave 
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Broadcasting 
More Listening Below 50 Metres 

I T is hardly necessary, in view of the 
profusion of material elsewhere on the 
subject of the Exhibition, to stress the 

fact that short-wave broadcasting is receiv
ing very fine publicity at the moment. So 
many all-wave receivers are in evidence that 
i he more sceptical members of the listening 
public are, at last, beginning to realise that 
thne really are broadcasting stations below 
50 metres and that it is not entirely a, matter 
of imagination. 

Most of these all-wave receivers have a 
short-wave side so designed that it is, in 
general, only suitable for the reception of 
fairly strong broadcast. This is as it should 
be, as it is only that aspect of short-wave 
work that is likely to appeal to the purchaser 
of a fairly expensive receiver. 

The staggered valve mounting of 
the Allwave International set pro
vides extra 
screening an d 
short paths for 
grid and anode 

leads. 

Some of the short-wave receivers at the 
Show, however (although they are mostly 
intended for export) are real " all-round " 
sets, which will do anything that a specially 
designed and home-constructed receiver 
will do. 

Short-wave broadcasting will un
doubtedly be coming before a 
much wider public this winter, and 
it is to be hoped that conditions 
will remain favourable and give 
them a first impression that is not 
a disappointment. 

At the time of writing an all
wave superheterodyne is in use, 
and about twenty-five short-wave 
stations can be received at reallv 
good strength. W2XAD (19.56 
metres) and \V8XK (r9.72 metres) 
are, as usual, the best Americans. 
Rome and Zeesen are usually 
stronger than any stations heard 
on the medium waves except the 
local National and Regional; and 
the next best stations are the 49-
metre South Americans. 

Readers who are able to listen between 
midday and 4 or 5 p.m., even if only at 
week-ends, will do well to keep a close watch 
on the band between 19 and IO metres, on 
which several very interesting transmissions 
have recently appeared. 

OPL (Leopoldsville, Belgian Congo) was 
recently heard, testing with Brussels, at a 
perfectly , amazing strength. The wave
length was about 15 metres. Rio de Janeiro 
(PSA) has also been heard on q.z metres, 
just above Buenos Aires (LSL) on q.I9. 
Both these stations were considerably 
strongf'r than the average South American 
station above 30 metres. 

Many of the stations between I9 and 10 

metres, although listed as commercial or 
experimental, may be heard putting out 
some sort of musical programme from time 
to time. Bandoeng (PMA) on I5·5 metres 
seems to make a regular habit of it. 

South American Newcomers 

A new station in the 25-metre band is 
Sancti Spiritus, Cuba (C09WR). This 
station has been logged between Io p.m. 
and midnight on several occasions, and 
by sGveral readers. Medellin, Colombia 
(Hj4ABA) is the only representative of 
South Aml'rica on this band ; he works on 
zs.o metres, just below Pontoise, and may 
be hteard from II p.m. or 11.30 p.m. 
onwards. 

Other comparatively new stations worth 
looking for are Panama City (HPsJ) on 
31.28 metres, Havana (COH) on 31.8 
metres, Guayaquil (HC2AT) on 35.72 
metres, and Dordrecht (PhJ) on 42.4 
metres. 

New schedules for the 19-metre band will 
probably be announced within a week or 
so, as the fade-out is occurring perceptibly 
earlier every night. 

Just now the 31- and 25-metre bands are 
rather uninteresting, and it pays one to 
listen mostly on 19 and 49 metres, apart, 
of course, from the amateur bands, which 
always seem to be filled up. 

MEGACYCLE. 

Sydney (VK2ME) has not yet 
been heard, owing to absence on 
one Sunday and appalling ,local 
interference on the next. There 
obviously will not be any trouble 
in receiving real programme-value 
from that station, however. 

Part of the "geographical " station-name scale of a 
Mullard receiver. 
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BRO-ADCAST BREVITIES 
Variety with the Lid Off 

I T is great fun watching broad
cast varietv with the lid off in 

the theatre at~Radiolympia, but, 
in my view, the cream c>f t!Je 
entertainment is to be had in the 
semi-darkened hall when Eric 
Maschwitz, John Sharman, and 
Brian Michie are rehearsing the 
dress rehearsal. 

Rehearsal 
At least this is what l think 

I was witnessing last week. To 
the accompaniment of a mixed 
grill of noise-carpentry, organ 
tuning, arguments-" In Town 
To-night '' held the stage in the 
middle of the afternoon. 

Cabman and the Mike 
The engineers' dexterity in 

placing the ribbon microphones 
is interesting to watch. Those 
who have seen the show recollect 
the surpnsmg entrance of a 
hansom cab complete with horse 
and driver. 

At rehearsal the hardest job 
was to make it easy for the cab
Il!Cdl to drive in without having 
hie: hat knocked off by the sus· 
pcnded "mike." He had to 
come near enough to the 
d<:ngerous looking instrument to 
gi\'u his remarks the confidenthl 
touch, but the old grey mare 
scernccl doubtful. 

Michie as Genuine 
Constable 
By the way, that giant, 

Brian Michie, unknown to tlw 
audience, is playing a dual role 
on the stage. Dressed as a 
policeman he is part of the Lon
don scene, but his ulterior pur
pose is to keep things on the 
move like a real policeman, and 
instil confidence into the nervous 
amateurs who make up the ca~t 
for "In Town To-night." 

By Our Special Correspondent 

Why Not In Latin ? 
0\·er the proscenium arch 

then· is a beautiful supcr;,crip
tion exhorting those who ar,, 
wa tchii1g their favourite radi ~) 
star:; to hPar them on a mod er 11 

radio set. 
Talking \vith various B.B.C. 

impresarios I found general 
wonderment that the motto was 
not in Latin. But, after all, 
what is the Latin for Alec 
Moody? 

Those Dummy Pipes 
It was a pity, I thought, thc~t 

the remarkable Electrone org:m 
was hidden by a stack of dummy 
pipes. If the little black box, 
four ket square, which house.'i 
the entire mechanism could have 
been displayed in all its minutP
ness, the general public would 
have been given a more truthful 
impression of the Compton 
Organ Comp3ny's achievemen~. 

Coping with the Bass Notes 
As it is the ordinarv ma11· 

might be forgiven for thinking 
he was hearing an irnprovecl 
cinema organ. 1he lowest 
pedal note corresponds to a 
r6-foot pipe (32 cycles). The 
electrical n:production of thc· 
pedal notes i~ effected by means 
of a bass chamber designt'd 
specially for the occasion. Four 
Voigt units with double power 
diaphragms are used, while 
other Voigt units with appro
priate horns are used for the 
middle and upper frequencies. 

Railway on the Radio 
VERY wisely the B.B.C. will 

not spoil the Great \11/e:;tern 
Railwav Centenarv broadcast 
by intr~ducing the' comic cle
ment a~ in the case of the 
L.N.E.R. programme a fc·w 
weeks ago. The devisers of the 
programme which is to be gin·It 
on the National wavelength CHI 

August 31st hope to bring 
p1·~asure to many thousands of 
railwaymen all over the 
cnuntry. The programme will 
lw based on a jounwy from 
Paddington to Penzance with 
side trips through the \Vebh 
border and up to Swindon. 

Records en Route 
The, driver of the Cornish 

Riviera express will take part, 
ancl there will be records pro
vided by the mobik recording 
unit. These have defmitc enter
binment valm·, but to th'·' 
technicallv minded railwavmc·n 
the:-.- will be "Jnll:iical " in ·mon· 
senses than one. 

National Radio Debt 

BRITISH listeners are at tlw 
moment under a debt of 

obligation to the Anwric:m 
broadcasting networks, both 
N.B.C. and Columbia. In other 
words, the number o[ houro; d 
programme material rdayed in 
this country from America j-, 

out of all proportion to thl' 
meagre amount of entertainment 
we have broadcast to the other 
side. 

Few asp~cts of Brilisl1 broadcaslinfl are omit!ed from the illuminated 
photo-mural displayed on the B.B.C. stand at Olympia. Above is a 
reproduction of the central pan£! of the triptych. The righf-hancl panel, 
dealin,g with Corporation's technical actiJ•ities, is shown on page 2J!J of 

tlli s issue. 

Reciprocation? 
It is true, of course, that time 

and the Hea viside Layer con
spire to make it easier for us to 
hear America than for America 
to tune in to us, at any rate on 
the medium and long waves. 

The B.B.C. is, however, 
seriously considering \viping out 
the debt, possibly by means of 
recorded programmes which may 
be relayed during the evening 
listening periods in America. 

B.B.C. Offices in New York 
Another important step to· 

w:crd" strengthening the ties be 
t \\'C(·n the English speaking 
peoples may soon be taken by 
the establishment of B.B.C. 
offices in Nl'\v York. This move 
was, in fact, suggested editorially 
in The Wireless TV orld of July 
J zth. 

One of the Corporation's own 
';ratr would be put in charge, anrl 
his duties would include, among 
ether things, the studying of 
American broadcasting condi· 
tio.'s the choice· of suitable pro
g;·anmws for relaying to this 
country and general liaison 
work. 

Why Not In Empire Cities ? 
But if New York is to have a 

}~.B.C. "ambassador" why not 
Ottzcwa, 1\ldbourne, Cape Town, 
and ether importanl cities of the 
Empire? Canada and South 
Africa, which have both adopted 
the B.B.C. type of organisation, 
~lwuld certainly be included in 
the scheme. 

Goodbye, Vienna 
"THE Night Life of Budi1-

pcst '' is the title o£ <1 

seriC's of four B.B.C. broadcasts 
on Septem1Jer 24th, 25th, 27th 
and 28th next, featuring cafe 
and caoart:t life in the Hun
garian capital. 
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Applications of the NEW VALVES 
A Brief Review of Some of the Latest Types 

D EVELOPl.IENT in valves is now 
steadily carried out by the 
various firms concerned, and the 
results are no longer kept back 

until the Olympia Exhibition, but are 
made evident in a steady stream of new 
types throughout the year. Consequently, 
although the specimens presented as 
brand new at the show may seem fewer 
than usual, the new valves produced dur
ing the radio year which has just ended 
arc hardly less numerous than before. 

A newcomer which happens to coincide 
with Olympia is the l\Iarconi and Osram 
.:\-41, and it is a Yalvc \\'hich is of par
ticular interest to the short-\vave enthu
siast. It is a triode-hexode frequency
changer, and on the medium and long 
waves its chief alh·antagc over the hcptode 
is its higher internal resistance. On short 
waves, hovYevcr, two distinct merits are 
claimed for it-the ease with which oscil
lation can be obtained and the absence of 
interaction between the signal and oscilla
tor circuits. The hexode section has 
variable-mu characteristics and it is re
commended that the triode section be used 
with a tuned-anode oscillator as shown 
in Fig. r. 

the bias resistance has the correct value. 
The characteristics are claimed to be 
straighter than those of a pentode and the 
output for a given degree of distortion 
to be grrater. The midget valves shown 
by this firm involve no special technique, 
for they can be treated in exactly the same 

o·oa02 mfd 

A 

HT 

vi des detection, delayed A VC, and an out
put of some 3·5 watts. The values shown 
on this diagram vary somewhat with dif
ferent makes, but they will permit a good 
performance with any valve. The only 
component with regard to which the 
maker's instructions must strictly be ad-

250V+ 

~Ill~( 

+50-
mfds 

Rl 

1000 

0'1 mf<' 

lMO 
~--~~~----._--------•Avc 

HT-

The amplitude of oscillation should be 
adjusted to produce about 12 volts on 
the triode grid, and this is checked most 
readily by measuring the current through 
the 50,ooo ohms grid leak; it should be 
about o.2 mA/V, but the amplitude of 
oscillation is by no means critical and quite 
wide variations from the optimum affect 
the efficiency to only a small drgree. The 
valve is for AC operation with a 4-volt 
heater, but an AC/DC model, the X3r, is 
also available; this, of course, has a 13-
volt 0.3 ampere heater. 

Fig. 2.-Typical connections for a duo-diode output pentode are given here. The AVC 
delay voltage is governed by the value of Rr. 

The Hivac output tetrode, known as the 
Harries Yalve, can be substituted for an 
ordinary pentode without involving any 
changes in connections beyond seeing that 

way as the ordinary valves. Owing to 
their small size, however, they lend them
sclvrs well to the construction of portable 
apparatus. They are also available \vith 
Freqncntite bases and these specimens 
should appeal to those interested in short 
and ultra-short wave reception. 

Another valve which is to be found in 
nearly every maker's range is the duo-diode 
output pentode. A typical circuit is shown 
in Fig. 2, and it will be seen that it pro-

H.T.+ 
250 V 

Fig. r.-The recommended circuit connections for the triode-hexode frequency-changer ate 
shown here. A tuned-anode oscillator circuit is advised for the best results. 

hcrcd to is the bias resistance R2. The 
amount of delay on A VC is controlled by 
Rr, and it will usually be satisfactory to 
make this resistance about roo ohms. 
Typical valves of this type arc the 
:\Iarconi and Osram DN4r, the l\Iazcla 
Pen DD 4020 and AC2/Pen DD, and the 
Fcrranti PT4D, PTAD, and PTSD. 

Universal type valves are employed 
chiefly in AC /DC sets at the present 
time, but since the majority of them have 
13-volt heaters, they are suitable for car 
sets and arc often employed for this pur
pose. Output Yalvcs and rectifiers of the 
true AC /DC type usually require a higher 
heater voltage, so that many makers 
duplicate these types in different heater 
ratings. Thus the Ferranti PTSD has a 
26-volt 0.3 ampere heater for AC j DC 
sets, while its counterpart for car radio, 
the PTAD, has a 13-volt o.6 ampere 
heater. 

The question of obtaining large power 
output has not been ignored during the 
past year, and the "low-loading" system 
enables 30 watts to be obtained from a 
pair of PX25A valves A pair of the new 
DA3o valves will give 45 watts in this 
system with only 500 volts HT. At the 
other end of the scale, the battery user 
has the choice of QPP and Class " B." 
Mullard have the PMzB Class B valve 
and the QP22A double-pentode \vhich has 
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Applications of the New Valves-
a g-pin base and gives an output of over 
I watt. Mazda have also a QPP valve 
of this type, the QP240, and two Class 
B models, while Cossor have a Class B 
type rated for z watts output. The Mar
coni and Osram QPzr valves have 7-pin 
bases, as also have their Class B types. 

Special purpose valves are beginning 
to make an appearance. These arc not 
intended for general use, but for cases 
where specially stringent requirements 
render them advisable. A case in point 
is the first valve of a microphone pre
amplifier. The degree of amplification 

needed with good-quality microphones is 
often so high that it is difficult to obtain 
good results with ordinary valves. Not 
only must the insulation of the grid be 
very good but the interelectrode capacities 
must be low and the valve free from 
microphony and other forms of noise. 
The Osram A537 is designed for cases such 
as these and it is claimed to be particu
larly silent in operation. It is a triode 
with a mutual conductance of 1.5 mAJV, 
and it is fitted with a top-cap for the grid. 
Steatite insulation is used. Although it 
is indirectly heated, battery operation is 
recommended for the most silent n;sults. 

Random Radiations 
This Year, Next Year ... 

AT long last we have an announcement 
from the Postmaster-General that the 

London high-definition television service 
should begin testing some time in February. 
Regular services are to start '' as soon as 
practicable" after that. Mr. J. L. Baird, 
I see, does not expect the service to be 
in full swing much before this time next 
year-and probably he is not far out in his 
estimate. I don't think I am inordinately 
impatient by nature, but it does seem to 
me rather absurd that we should be kept 
waiting all this time for television trans
missions when the Baird station at the 
Crystal Palace, had it been taken over as 
a stop-gap whilst the other was unde~ con
struction, could have been conductmg a 
most valuable series of test transmissions 
all this summer. Both amateur experi
menters and many of the future manufac
turers of television receiving sets know that 
there is a great deal to learn about reception 
on the ultra-short waves, and they would 
have been overjoyed to have had such trans
missions available. 

Why Not a Temporary Station ? 

It is still not too late to bring the Crystal 
Palace station into action temporarily. The 
trouble is, of course, that two rival systems 
are recommended for adoption by the Tele
vision Committee and that the station 
belongs to one of them. Surely, though, 
it is to the interest of both parties to get 
transmissions going as soon as possible; 
otherwise public interest may fizzle out to 
some extent owing to the long wait. 
E.M.I. have, I believe, a plant in full work
ing order at their Hayes factory. Could 
it not be arranged that transmissions de
signed not for entertainment but purely 
for the benefit of experimenters should be 
given on one evening a week from the 
Crystal Palace and on another evening from 
Hayes, each programme to last, say, an 
hour? There is no question that if these 
were made regularly at times previously 
announced great use would be made of 
them. For one's first experiments in short
wave reception it is not necessary to own 
a television receiver ; a set designed for 
dealing with speech alone is sufficient. If, 
then, we cannot have experimental tele
vision transmissions during the next few 

By "DIALLIST" 
months, may we not have at least trans· 
missions of speech on the ultra-short waves? .. .. .. 
A Giant Receiver 
I HAVE just been reading a description ot 

a set which claims to be the largest all
wave receiver in the world, and I shoulrl 
think there is very little doubt that it is. 
This gigantic set has just been installed in 
one of New York's big hotels, and its out
put is taken to no fewer than 2,ooo loud 
speakers situated in the various public 
rooms, sitting rooms and bedrooms of the 
hotel. In each private room there is a loud 
speaker provided with a rotary switch, 
which enables any one o~ the six alternative 
programmes that have been selected by 
those responsible, to be turned on. Guests 
are charged a fee for the use o± the 
apparatus. 

Running this great se is a big job and 
quite a staff is required for the purpOi:t. The 
programme department selects items from 
both U .S.A. stations and short-wave 
stations all over t.he world. Then the ('n
gineering department discovers by te.::;t 
which of the short-wave programmes can 
be well enough received to be placed '· on 
tap.'· This done, a broad-sheet is printed. 
showing guests exactly what is ayailabL. 
Three men arc on duty all the time at the 
control panel and the distributing board. 

In time to come receiving equipment oi 
this kind r.1ay find its way into the head
quarters of most broadcasting authorities 
throughout the would. It would be in
valuable for relaying purposes, particularly 
for relays of the " surprise item " kind. .. ..... 
,\ Crystal Hevival 
QNE rather interesting feature oi the 

Olympia Exhibition is that crystal sets 
are to be seen on more than one stand. l 
think I am right in saying that last year 
there was not a crystal set at the Show, 
and I believe that there was only one the 
previous year. There is no doubt that 
many people have come to realise lately 
that, so long as you make allowance for 
its limitations, the crystal set can be very 
useful. In one home that I know the 
husband has work to do on most evenings 
which demands considerable concentration. 
Two sons of the house are day boys at a 
neighbouring public school, and they are 
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engaged on their home-work until about the 
same time. As the house is a small one 
this makes it impossible for any kind of 
loud speaker set to be used during that part 
of the evening when some of the best pro
grammes are going. The lady of the house 
has recently installed a crystal set, which 
enables her to listen-in when she likes with
out disturbing anyone else. Given a good 
aerial and earth, an unaided crystal set 
should bring in any of the so-kilowatt 
Regional stations pretty well at ranges up 
to 40 or 50 miles. Droitwich is often well 
received at places roo miles or more away. 
\Vhere long-range reception is desired-or 
greater signal strength for those who are 
hard of hearing-it is a simple matter to 
make up a small self-contained single-valve 
amplifier operated by batteries. Using a 
valve of the medium-impedance class, which 
is all that is necessary for telephone work
ing, the high-tension current drain is 
minute. It runs to only about r ·5 milli
amperes, and, since the low-tension current 
is but o.r ampere, batteries of a very small 
size can be employed. . ..... 
New Post at the B.B.C. 
IT was announced recently that a new post, 

that of Deputy Director General, had 
been created for Vice-Admiral Sir Charles 
Carpendale, who was almost due to retire 
under the age limit, from his position a~ 
Controller of Staff. The new appointment 
will be popular, since it means retaining the 
services of one whom the B.B.C. could ill 
afford to lose. \Vhen the Admiral retired 
some months ~go from the Chairmanship 
of the International Broadcasting Union the 
delegates were unanimous in their tributes 
to his tact and to his strength when strength 
was needed. He has been an outstanding 
success at the B.B.C., and as Deputy 
Director General he should have further and 
wider scope for his abilities. ....... 
.\n Awful Thou~ht 
WITH no small apprehension I read the 

announcement that the trial of a 
mechanical town crier at Chesterfield has 
proved an unqualified success and that other 
towns arc likely to adopt the ide<1. The 
mechanical town crier, it appears, is a kind 
of_ rnu~icip~l public address van equipped 
with gigantic loud speakers on the outside, 
whilst within there is both a microphone 
and a pia ying table for gramophone records. 
During the tests records were used, being 
repeated mechanically at intervals after the 
manner of those which bid us stand clear 
of the gates in Underground Railway lifts. 
Ingenious, no doubt, but to me the 
mechanical town crier seems fraught with 
menace. In the townlet in which I live 
we have a human town crier complete with 
quaint costume and bell. Every now and 
then he appears in our streets and emits 
curious noises. Nobody that I know has 
ever succeeded in understanding a word of 
his announcements, though, having seen 
advertisements and posters, we realise that 
he is striving to attract us to this fete, that 
football match, or those athletic sports. He 
is picturesq~1e and, owing to his small 
though distorted output, merely a minor 
nuisance; but the loud speaker van, capable 
of a high tale of watts, parading our streets 
and lifting up its voice every few moments, 
is a horror not to be thought of. Let us 
hope that the thermionic valve will not be 
permitted to render this disservice to 
suffering humanity. 
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Olympia S "Side~ 
Provided by the B.B.C., 

G.P.O. and R.M.A. 

"SIDE-SHO\N" is no misnomer for two 
of the B.B.C. stands at Radi

olympia. One, which houses the amplify
ing gear, is needlessly concealed from the 
public gaze in the south gallery, and the 
other, setting forth among other attrac
tions a remarkable photo-mural of the 
Corporation's activities, has been de
posited in an out
of-the-way corner 
behind the Post 
Office " village." 
Readers who acci
dentally stray into 
this remote por
tion of the Ex
hibition will dis
c o v e r treasure 
trove in the form 
of an historic col
lection of B.B.C. 
microphones as 
used since 1923, 
and two fine 
models o f t h e 
Droitwich station. 

The anti-inter
ference campaign 
provides the key
note for the other 

"side-shows." Even more effectively 
than last year the Post Office is showing 
the ordinary listener how he can rid his 
:-~c.eption of this bugbear while respecting 
the interests of the man with the offending 
apparatus. Sound advice is available for 
all who suspect that their electrical appli
ances may be causing trouble, and one of 

A visitor to 
G.P.O. anti -inter
ference stand takes 
the first step towards 
cutting o ut the 
crackle by filling up 
a questionaire form. 
The right-hand photo
graph was ta_ken in 
the screened room 
housing radio
therapy apparatus. 
The walls are sprayed ' 
with metallic com
pound and the win
dow contains a wire 

mesh screen. 

the most striking exhibits is a screened 
room housing radio-therapy gear. The 
walls have been sprayed with a zinc com
pound, and even the windows incor
porate a wire mesh screen. The room is 
thus radiation-proof. 

The R.M.A., backing up the efforts of 
the Post Office, run a helpful Anti-Inter-
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Shows '' 

Microphones ranging 
from the solid-back 
type of 1923 to the 
" ribbon mike " of 
to-day are seen above 
in a photograph 
taken on the B.B.C. 's 
stand. On the left is 
a section of the 
photo-mural showing 
the technical side of 
the Corporation's 
work. Exterior and 
interior views of the 
Droitwich s t at i o n 
can be picked out. 
The National and 
Midland transmitters 

are in the centre. 

ference Bureau staffed by engineers of the 
Electrical Research Association, the 
B.B.C., Belling and Lee, Ltd., and other 
suppressor makers. A publication distri
buted free explains to the public in simple 
language the difference between hetero
dyne·-interference, atmospherics, and elec
trical interference. 
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Letters) to the Editor 
The Editor does not hold himself responsible for the opinions of his correspondents 

out that there is a method of obtaining 
HT currents of 30 rnilliamps at a cheaper 
running cost and with a greater overall effi
ciency than by means of the lead HT 
accumulators? 

Speaking purely from a technical stand
point, and omitting a,ny trade interest 
which I might have, I regard the Milnes HT 
units as being the most pconomical and effi
cient means of running any battery receiver 
which calls for a constant drain of up to 
30 rnilliamps, or with large Class B output 
receivers a momentary drain of 40 milli
amps. I am referring now to the standard 
size Milnes HT units. There are larger
capacity models which will give even 
greater output currents. \Vhat is more, 
th<· ov<:rnight system of recharging the 
HT unit from LT accumulators ensures 
that the HT supply is always maintained 
at its maximum value, thus eliminating the 
loss of efficiency and deterioration of 
quality clue to a partly discharged HT 
battery. 

Electrical Interference 

T. HANK you for the attention you are 
drawing to the present lack of legisla. 

tion for tl~e control of electrical interfer
ence. 

For the past few years I have had to 
tolerate intermittent noise from a nearby 
lift which covers all wavebands. A par
Hall y successful effort to rnitiga te this 
nuisance has been made, but it is still there, 
even on my LF amplifier alone. Condensers 
my end help, but do not cure. l.lut now a 
new devil has been raised which finishes 
any attempt to listen on a wide freqm·ncy 
band. 

It does seem a queer state of affairs that 
permits anyone to destroy the pleasure oi 
their neighbours at any time they desire. 
At the present time I am using some £6o 
worth of short-wave apparatus when I am 
permitted. If an amateur transmitter 
causes BCL interference, he will be duly 
decapitated. If I blow a motor horn after 
11.30 p.'m. or buy a cooking draught out 
of hours the utmost majesty of the law will 
be invoked against me with expensive con
sequences. But just let me buy a nic<· 
cheap electric motor and I may enjoy myself 
by blotting out reception locally, free ot 
charge. 

I trust that shortly steps may be taken 
to bring some help to sufferers from this 
irritating trouble. Continental nations, 
where incidentally radio is controlled by thl' 
Government, have got on with the job, hut 
we have a committee. L. C. 

Empire Broadcasting 

I N your exc<:llent paper you from time to 
time give correspondents an opportunity 

to ventilate their grievances, and to point 
out what, to them, is still lacking as regards 
information about wireless receivers gener
ally. The greater interest now being taken 
in short-wave reception, which has been 

iostered by The Wireless World, prompts 
me to write and make the plea that the 
performance. of short-wave receivers should 
be available for each type definitely and 

precisely. Is it impossible to give sensi
tivity figures for a receiver tuning from I3-
8o metres? or, are manufacturers afraid of 
the awful disclosures? The Wireless World 
would be doing its overseas readers a great 
sen·ice if it published a list of well-known 
SW rPceiver sensitivity figures, and would 
give as a standard for ~,;omparison the 
figure to be expected from a simple straight 
four-valver. The Indian Radio Times con· 
tains a plethora of advertisements ior 
English and chiefiv American SW receivers, 
ranging from 4-16 valves, straight sets and 
superhets, but, ap:ut from the usual lauda
tory superbtives, there is nothing to inrli
cate just how efficiont the various instru
ments are. In spite of what has been said 
about the· necessity for splectivity AVC, 
and othPr refmements, the thing that will 
sell one SvV receiver in preference to 
another, in this part of the world at any 
rate, is its known greater over-all amplifica· 
tion or sensitivity. 

Assam. ·w. F. WHALEY, 1\I.D. 

Accumulators for HT 
WHILST appreciating Mr. Joughin's re

marks regarding the design of battery
operated recPivers, particularly in respect 
to their economic operation, may I point 

In Next Week's Issue 

The running cost of such HT units 
varies slightly according to the local prices 
for charging accumulators. But at 6d. pN 
2-volt 6o-ampere-hour cell a four-valve 
Class B receiver may be usc·d for twelve 
hours per day at a total running cost of 
rs. per week. 

I should be pleased to give any of your 
readers who live in my district any advice 
they might require, free of charge or obliga
tion of any kind, on this matter. 

S. R. BRAZIER. 
203, Acton Lane, W.4. 
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COMPACT BATTERY TWO 
A SPECIALISED receiver designed 

primarily for small yachts, but also 
suitable for use in other circumstances 
where ordinary facilities are not available, 
and where extreme compactness is desir-
able. · 

A feature of the design is the use of a 
dry-cell LT battery, which lasts about 
three weeks in normal use and can be re
placed at a cost of 8d. The set, which is 
for headphone reception, is intended to 
work with a short (and often inefficient) 

aerial, and the circuit arrangement em
ployed gives an excellent range '"ith only 
two \'al \'es. 

LIST OF PARTS 

After !he parliru/ar !!lake r~f cmnponent used in the 
origino/ model, suito!J/1' o/lcmolil'e products are given 
in some 'instonccs. 

1 Variable condenser, O.(JOO.:i rnfd. 
J.B. "Popular Log" 1038 

(Fonno. Polar, etilit;v) 
1 Dial Claudo Lyons.-General Radio Type 703A 
1 Variable condenser, ]5 JIIIJlftl..:.. J.B. ~~Minor M!dget" 

<Eddyqoue) 
1 Variable condenser, 0.000:1 tufd., sol iLl dieh·ctrie 

Polar " Compax " 
((;r;d~arn Fari:--h, .T.B.) 

2 Fixed condensers, (l.OOOl mrd T.C.C. ''M." 
1 Tubular condenser, (J.fi mfd. Bulgin PCP5 

( Huhilkr, Ft'l'r:mti, l)olar-~ .S.F.) 

1 Lf Transformer Varley '' Niclet," 1:3.5 ratio 
rFcrrnHti, R.L) 

1 Coil, ut~:-ocrt·Pm·d. ir(ln-cored Wearite ICG 
(Bulgin, ('oln·ru, Coltone) 

1 Rheostat, 10 ohm., Kabi 
1 Resistance, ~.JO ollm.<.; Dubilier 
1 Resistance, 1 mt·goilt;l Dubilier 
(Amplion, Bt)'C'(', Erit>, Ferranti. f,ralwm Farbll, Clandc 

J.~·(,ll:--, Pol:lr-X).:.F.) 

1 Tapped Bias PotenliQmeter 

1 Three.point Switch 

1 2·way socket strip 
1 3·way socket strip 

(Hf'lling-Lef', Clix) 
3 Knobs 

Eddystone 938 

Bulgin S13 

Bulgin P54 
Bulgin P61. 

Bulgin K14 

1 HF Choke K inva Standard Type 
(Gultnnr. Yar!r~·. "·t'aritf') 

1 Ammeter, 0-fl.r, an1p. 
( Ell'ctradix) 

2 Valve holders 
1 Bicycle Lamp Battery, 8 ,·olt s 

Bulgin DM4 

Bulgin VH26 

Ever Ready 800 

1 HT Battery, r;o mlt' Siemens Standard V.t. 

1 Pair Headphones, 2.000 ohms Ericsson 
\\'ood. Si.~toncx:, kerew~, "·nndPr plug~, "~ire, de. 

Valves: 2 Hi vac XL. 
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EDITORIAL/ 

The Roon1 and the 
Speaker 

Questions of Location 

I N an article pub!: shed in last 
weC'k's issue the author dis
cussed a number of points which 
should receive attention if a 

new set is to be given a really good 
start when it is ftrst installed in the 
home. The advice \vas directed prin
cipall.y to purchasers of new receivers. 
but it could also be studied with profit 
bv those whose business it is to install 
s~ts in purchasers' homes, and whilst 
some of the recommendations made 
may relate to points already familiar 
to them, \Ve think we are correct in 
saying that the choice of the best 
location for the receiver in a room from 
the point of view of acoustics is a 
matter which has been very badly 
neglected. 

It is possible to purchase a receiver 
capable of extremely good reproduc
tion quality and yet ruin its perform
ance bv an unfortunate choice of loca
tion for the set in relation to the 
normal positions which would be occu
J•iecl by those who listen to it. 

The problem is scarcely one which 
can be solved theoretically in advance 
of setting down the set in a room. The 
furnishings, tile general shape of the 
room, location of doors and windows, 
all ha\'C some bearing on the problem, 
and it is really only possible under 
normal home conditions to ascertain 
the right position by trial and error. 
Assuming that good quality and a 
satisfactory performance for the set 
IS required by the owner, he, or she, 
should be prepared to go so far as to 
rearrange the room to suit the position 
of the vvircless set rather than set it 
down in any vacant corner which 
looks as if it would do. 

VoL. XXXVII. No. 9. 

COMMENT 
In general, the best position for the 

loud speaker will be found to be one 
where it is not near any walls or other 
~urfaces which would tend to reflect 
the sound waves projected from the 
diaphragm. If the radiation from the 
loud speaker happens to impinge on a 
door, remarkable changes in conditions 
of reception in a room can be observed, 
depending on the angle of the door in 
relation to the speaker. The loud 
speaker should not be too near the 
listener, which reminds us once again 
of the desirability of separating the 
loud speaker from the receiver so that 
the best conditiom of reception can 
be enjoyed whilst having the controls 
of the receiver conveniently placed 
for the listener to work. 

Simplifying the Problem 
At this year's Radio Show there 

\Vere some- examples of high-quality 
receivers where the speaker was de
signed as a separate unit, and the 
majority of sd manufacturers to-day 
supply models where an extension 
loud speaker can be fitted to operate 
under conditions equal to the built-in 
speaker which itself can be shut off 
at will. It may take a long time to 
educate the public and to convince the 
manufacturers as to what is the ideal 
arrangement, but it seems fairly safe 
to prophesy that in the not-far
distant future separation of the speaker 
from the set. in all high-quality wireless 
reproducers \vill be the rule and not 
the exception ; when once this has 
been achieved, the problem of locating 
the speaker in the ideal position for the 
acoustics of the room will be far more 
easily and satisfactorily solved, for 
then the set can be placed without 
consideration of acoustics and bearing 
in mind only the convenience of the 
user. The accommodation of the loud 
speaker alone in the ideal position will 
then be a comparatively simple matter. 



I" hanks to f he: provision of 
a filantent current meter on 
1he front pane!. the use of a 
dry LT battery becomes 

entirely practicable. 

ALTHOUGH <ceather forecasts are 

not yet mjallible the yachtsman who 

ventures to sea nowadays zcitltoul a set 

capable of rerermng them zs taking 

unnecessary rlshs. The specialised set 

desn·lbed in this article is planned firstly 

/or small rabm boats, but has obviously 

many other applications 

I
T is always a more interesting task for 
the wireless man to plan a specialised 
receiver than a domestic broadcast set. 
for tht~ design of which there are many 

well-established conventions which cannot 
be ignored. For instance, there is not yet 
complete agreement as to the best type of 
recei\·er for a small yacht. Requirt·ments 
for large yachts arc 
almost the same as 
those prevailing on 
shore, but in small 
boats and particu
larly in sailing era ft 
c o n d i t i on s are 
vast I y different; 
lack of space, vio
l en t tnOVf'ment, 
and the need for ex
treme dependability 
and robustness all 
go to make up a set 
of conditions that 
do not exist else
where. 

Of all the desir
able features, de
pendability is prob
ably the most im
portant. A small 
yacht, tumbling 
about in a seaway, 
is no place for re
pairing a break i'l 
No. 47 wire! Still 
less is such a task 
to. be relished if, 
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CoMPACT 
A Sturdy Receive1 

By "HADIOPIIAHE" 

sible change of plans, one is workin~ 
against time to get ready for reception of 
a forecast. 

All other things being equal, the sim
plest circuit will make up into the most 
reliable receiver, and that is why, after ex
perience of much more complicated aucl 
ambitious circuits, the writer chose a de
tector LF arrangement for his own boat 
set. A two-valve single-circuit combina
tion on these lines is just good enough for 
the job on the scores of sensitivity anJ 
selectivity. With regard to range, con<li-

tions arc so good on the water that even 
a few feet of aerial provides all the stations 
one needs, while restriction of aerial input 
combined with the judicious use of re
action helps to avoid interference in all 
ordinarv circumstances. 

\Vith" a large aerial interference would 
admittedly be rather a problem, ancl somr~ 
slight alterations might be necessary. But, 
in the writer's experience, anything but 
the shortest of aerials is a nuisance ; it is 
bound to get foul of the rigging, and in 
any case must be constantly taken down 

and set up again. 
Thanks to the 

low filament con
sumption of the 
valves used, it be
comes possible t0 

,-------------'--+HT 
use a dry-cell LT 
battery, which, it 
is submitted, is a 
great ad,·antage. 
The accumulator 

02 
o·ooos mfd 

R2 

+ 
PHONES 

+LT 

anticipating bad 
weather and a pos-

~~omplete circuit diagram. The medium-wave coil, which is interrupted at its centre point, 
comprises the windings La and Lb. The long-wave coil is marked L. 

and its recharging 
is a constant worry 
to the week-end 
boat-sailer. A stan
dard type of bicycle 
lamp ·battery, <Jn 
the other hand, is 
thrown away when 
exhausted ; it is ob
tainable a I most 
everywhere for 8~1., 
and seems to last 
for about three 
weeks of ordinary 
steady use- pos
sibly for half a 
season of week
ends. V o I t a g e 
variations, the bug
bear of dry-cell LT, 
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BATTERY Two 
>rimarily for Use Small . 

lll 

have been overcome by inserting in tht~ 
filament circuit a cheap ammeter; this, in 
conjunction with a rheostat, enables th;: 
user to work the valves properly and abll 
to know when the battery is due for re
placement. The ammete;. makes all tb.· 
difference between practicability and im
practicability of the dry-cell LT battery. 

In Favour ot Headphones 

AnothE'r feature of the set is that 1t :s 
arranged for reception by means of h<:ad
phon2s instead of a loud speaker. Thi,; 
was done primarily to reduce weight and 
bulk and also because under manv con
ditions headpho;1e reception is pn·ferabl<· 
to that of a necessarily Imder-pm\ en·d 
speaker. When one has become accu,;
tomed to the modern standard of qualitv. 
anything les,; good becomes annoying. 
Another point in favour of the 'phones is 
that the carrying power of sound on·r 
water in still air is extraordinat'\', and a 
loud speakei· may disturb other.'user:-; of 
an anchorage which would otlwnYise Lw 
a havell of peace and quiet. 

As already implied, reaction control i~ 

Yachts 

all-importmt in a set such a3 we are con
sidering, and from this point of Yitw our 
old friend the "throttle-controlld 
Hartlcy circuit'' is hard to beJ.t. In addi
ticm, it has the advantage that, if the ~L·t 
is usxl as a rough-and-ready direction 
tinder with a frame aerial, the so-callc~d 
yerticll effect can be l:alanccd out birl\· 
accmatt·l)'. · 

Hcferrlng to the accompanying diagram, 
rcactio:1 feed-back is controlled jointly b\· 
C4 and RC; the former is adjusted initiallv 
to the setting giving best results, and suh
~:cquent control is carried out by .means 
of H.C only. With the exccptio;1 of the 
tixecl grid potentiomcter Rz, which is pro
Yided in the interests of smooth 1:eaction, 
and the resistance RJ, acro~s which grid 
bias for the Lr< vain; is den:loped, the 
circuit dol.':> not call for comment. 

v\'ith regard to construction, it seems 
nmch more important to reduce the back
to-front dimension than to go to extrcmP 
lc·ngths to secure general compactness. If 
neccssa.r~·, the set could be compressed 
into a container of e\·en smaller dimen
sions than those shown in the lay-out and 
wiring plan. 

Although the receiver is compact there is no undue crowding of components. Note that the 
valve holders are raised on short distance-pieces. 

2 43 

Showing the hinged flap which allows ea~y 
access to the LT battery for replacement. 

It will be noticed in the accompany
ing illustration that space is provided in 
the case for a 6o-volt HT battery and for 
the dry LT battery already mentioned. 
Matters are so arranged that the latter 
may be inserted after opening a hinged flap 
in the bottom of the case; the metal strips 
with which the battery is provided make 
contact with correspbnding strips of 
springy bras~ suitably mounted on tht~ 
back of the front panel and on tile side 
panel ; in fact, the principle is that em
ployed in electric bicycle lamps of the 
type in which the battery is intended to 
be usecl. Connections between these spring 
contacts and the receiver section are made 
by strips of copper foil, protected by a 
covering of Empire cloth fixed by shellac 
varnish. 

Shock-absorbing Mounting 

The case itself is of simple design and 
can be made of fin. plywood; gaboon (a 
kind of mahogany) is better than the usual 
soft wood and harmonises well with thf' 
average cabin fittings. The back may be 
extended half an inch or so at each end 
in order that it may be screwed to the 
bulkhead. Alternatively, a shock-absorb
ing mounting may be devised by drilling 
a hole through the projections at each 
corner and suspending the set by means 
of stout rubber bands passing through the 



Compact Battery 'l'wo-
holes and round screw hooks in the bulk
head. This idea comes, of course, from 
the aeroplane receiver. 

Ready-made coils for the circuit chosen 
are not available, but it is fortunately an 
easy matter to modify ordinary com
mercial dual-range coils. The Wearite 
coil u~ed in the receiver illustrated is very 
simply altered by first disconnecting all 
wires and removmg the two reaction 

otherwise be taken as a guide to external 
connections. 

It will be noticed that the condenser dial 
specified is of a type generally reserwd 
for oscillators and other precision instru
ments, and its use in a comparatively 
simple set may appear to be an extrava
gance. The obvious retort is that nothing 
can be too good for one's "little ship" ; 
there is also the technical consideration 
that no ordinary slow-motion dial is really 

AUGUST Joth, I9J5· 

may. therefore be earthed, and complete 
freedom from hand-capacity effects thus 
obtained. Failing a dial of this kind, it 
is better to use a plain one rather than 
an ordinary reduction-gear mechanism. 

It should be remembered that the 
reaction condenser RC operates in the 
reverse sense to the ordinary control ; 
reaction feedback is increased by reducing 
its capacity by anti-clockwise rotation of 
the knob. The initial procedure is to set 

I 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16l 

!llllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllll: 

----, 
I ____ .J 

Practical wiring plan, with scale of inches for ascertammg dimensions and positions of components. Note that the bush of the slow-motion 
condenser drive knob (to the left of switch Sr) is earthed. The inside back-to-front dimension of the cabinet is only 3 ,';; in. 

windings. The meclium-Wa\·e (litz w!re) suitable for a Hartlev circuit of which 
winding is then cut at its centre pomt, both sides are above ~arth potential, and 
while a tapping is made to the centre so hand-capacity troubles will arise unkss 
point of the long-wave coils. The various special precautions arc taken. The dial 
ends and the tapping are tinally connected used has a metal b<tcking disc, insulated 
to tt'rminals numbered as in the circuit from the condc·nscr spincllr, through 
diagram ; although this numbering is which the slow-motion driYe is trans
arbitrary, 1.hc practical wiring plan cannot mitted by a friction clri\'e; the met1l diO'c 

LIST OF PARTS 

After the JHttll:nrlar mol.:e o.f component us~;il in the 
oriy~H'tl model. ,r;uiffllJle ultenwfice produd8 ore yit:r)n 
in some iu8foHces. 

1 Variable condenser, n.ooo:~ mfd., C2 
J. B. " Popular Log" 1038 

( Fnnno. Polar, rUFty) 
1 Dial Claude Lyons.-General Radio Type 703A 
1 Variable condenser, 1.~, l!llllfth., C4 

J.B. "Minor Midget n 

(Edd)·qone) 
1 Variable condenser, o.cofJ;~ ltlfd., _c.;o)itl dielt-,rtrk. RC 

Polar " Compa x " 
((;raham Fcnish, .l.B.) 

2 Fixed condensers, n.oont mfd .. C1, C3 T.C.C. o M." 
1 Tullular condenser, o.:; mfd .• C5 Bulgin PCP5 

(Ouhilit·r. Ft'tTnnti, Po1ar-X.S.F.) 

1 LF Transformer Varley "Niclet," 1:3.5 ratio 
rFerranti, R.I.) 

1 Coil. llllSCI'PC'Ilf'd, iron-rored, L, La, Lb Wearite tC6 
(Bulgin, Colvern, Oolione) 

1 Rheostat, 10 ohms Kabi 

1 Resistance, :?.lO (Jllnl; R4 DubiHer 
L Resistance; i Jtil.•golnn, R1 Dubi~ier 
(Arnpli1)l!, Bryel'. Eri1·. FPnnnti. Crnll:1m Fari:-h. t l:tude 

Lyn11:--, P()l:Jr·X.S.F.) 

1 Tapped Bias Potentiometer. R2 

1 Three-point Switch. S1 

1 2-way socket strip 
1 3-way socket strip 

ilkllinr!:-Lf'f', ('!i'<) 

Eddystonc 938 

Bulgin S13 

Bulgin P54 
Bulgin P61 

3 Knobs 

1 HF Choke 

Bulgin K14 

Kinva Standard Type 
(l:oltonc, Ynrley, \\"('aritf') 

1 Ammeter, o O.:l a111p. 
( Eler·lradi':) 

Bulgin DM4 

Bulgin VH26 

Ever Ready 800 

Siemens Standard V .1. 

2 Valve holders 

1 Bicycle Lamp Battery, ~ Yoli' 

1 HT Battery, f)ll \"Oit' 

1 Pair Headphones, 2.000 ohms Ericsson 
Wood, Si~toflex~ .Scl'C'\\·:-, \r:Jnder plugs, ·wire, etc. 
Valves: 2 Hivac XL. 

C-t so that the Yanes are abou1. half en
meshed and 1.hcn to rotate RC from 
maxnnum towards mJmmum capacity 
until tlil" point of maximum sensitivity is 
rcacht·cl. lf there is anv trace of bc{ck
la~h, an t·xpcrimental i-eyersal of con
m·ctions 1.o the ends of Hw potentiometL~r 
]\ 2 :-Jwulcl lw tried. 

CO'I \IERCIAL K\QURIES 

E0J()l-IHIE'~ hav(' h~·en n·c,·i\-t"d ft1l!ll cotn
~nt·rcial nrgani:-;ations as UJ ."'<>Urt..'t"S of 

supph· of th<' Jollowing articlt·s. Ht-pli<"s, which 
should ],,. accompanied I,,. 1 he appropriatr· 
postag<· for home or foreign letter:<. and which 
should !war the appropri<tte rr·f.-rencr- numiJr-r. 
''"ill I"" forwanl<-d !Jv The l!'irLiess ll"oril! 
Edtton:tl nlf1c<'. . 

C.E.8.-:\Iorlr-rn _\.C. sets in the 12-q gninea 
cl;hs. \\ith JWrmancnt-magnd loud spt·akr·rs 
!ll<lllllkrl exlt-rnally to the n·cr·ivcr. (llonw.) 

C.E.9.- -Aerial equipment generally. and p:tr
tirularlv· masts, insulators, guidt' arms. ll"ire 
strainns, etc. (Home; for export.) 
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CURRENT T 0 PI CS _____ ---------------------· 
R.M.A. and the Show 

T
HAT the number of licensed 

listeners will reach 8,ooo,ccu 
during the coming season is the 
Yiew of the Radio Manufac
turer;' Association following th•· 
results of Radiolympia, 1935· lt 
is es1 imatell that of the 1,8oo,ooo 
rcccivns represented by order; 
placed at the Show, 8oo,ooo will 
go to homes which were prc· 
Yiously without sets. 

Curbing the Noisy 
Neighbour 

THE possibility of a decree n·
stricting the power of pri-

masttr-General 1s now consider
ing the claim. 

At the Open-Air Theatre 
A UNIQUE public address 

system is being used at the 
Opt'n-Air Theatre, Regent's 
Park, London, where Mr. Derek 
Farrar, of the Trix Company, 
controls from a screened cabinet 
a large number of microphones 
whicl1 are switched in and out 
to accord with the action of the 
players. Visitors to the Theatr·~ 
will know that these methods 
actually assist towards making 
thC' atidil"nce forget that loud 

"CONTROL ROOM," REGENT'S PARK. Mr. Derek Farrar main
taining his vigil during a performance in the Open-Air Theatre, 
Regent's Park. The elaborate public address system is referred to 

on this page. 

vate radio receivers to an output 
of 2 watts is being consic!erecl ITV 

J\I. Langeron, Prefect of the 
Paris Police. A vigorous cam
paign supporting the scheme is 
lwing conducted by the Paris 
Journal. 

Trolley Bus Interference 

I NTERFERENCE suppressors 
mav soon be fitted to over

head t-rollev wires instead of to 
the Yt>hicle~ themselve3, follow
ing the success of experiments 
conducted last week in the prc
St'lln· of Ministry of Transport, 
B.B.C., P.O., and London Pas
senger Transport Board officials 
at Hampton Court. 

The suppressors take the form 
of condensers to replace the 
lwa\·y c.urrent choke coils at 
prest;nt mounted on the trolley 
buses. They will probably be 
fitted to standards at intervals 
of zoo yards along the road. 

Broadcasting House for 
Marseilles 

l\I'T ARSEILLES, newly pro
.l vided with a powerful 

regional station, is demanding a 
Broadcasting House equivalent 
to those in the leading capitals 
of Europe. The French Post-

speakers are in use, for the 
sound levd remains remarkably 
constant. 

Short-wave Stars 
THREE interesting '' galaxy 

of stars " programmes are 
being relayc·d during September 
by \VzXAF (31.48 metres, 9,530 
lccjs). On September 4th, at 
7 p.m. (E.S.T.), Jessica Dragon
cUe will sing with Rosario 
Bourdon and his celebrated or
chestra. On September nth ,1 t 
the same time the artist is Tito 
Guizar, accompanied by the In
ternational Orchestra: At 7 
p.m. (E.S.T.) on Septemlwr 18th 
the arti:;t is Aida Doninelli. 

The Late Mr. J. F. Herd 

W ITH deep regret we have to 
record the death from 

pneumonia. on July 22nd last, 
of 1\Ir. James Fleming Herd, 
1\I.I.E.E., 1\I.Inst.Rad.E., at the 
early age of forty-seven. Mr. 
Here!, who was Senior Scientific 
Officer in the Radio Department 
of the National Physical Labora
ton·, was a frequei1t contributor 
to our sister journal, The TVirc
less Eugineer, and on a number 
of occasions his work appeared in 

Events of 
zn Brief 

the Week 
Review 

. ------------------------------------------------------------------- -------l 
The Wireless World. During the 
\Var he was an instructor in th,, 
\\Tireless and Electrical School of 
the R.A.F. His exceptional gift 
for winning the affection uf 
everyone around him was made 
patent during his long term with 
the Radio Research Board. 

5-Metre Field Days 
THREE mobile 5-metre sta-

tions. GzKI, GzVV and 
G6RS are to work in conjunc
tion with a fixed station, GsVB, 
near Tattenham "Corner, Epsom 
Downs, on Sunday, September 
8th, when a field day will b<> 
ht>ld by the> Thames Valley 
An:ateur Radio Societv. 

Hc·adc>rs oi The . }Vircless 
TForlrl ~vho can tcckc· part or 
assist with reports arc requested 
to communicate with the Hon. 
Secretary. 1\lr. JamC's N. Roe 
(GzVVJ, 27, Baronsfidd Road, 
St. 1\hrgarcts-on-Thames. 

On the following Sunday, 
September 15th, a ymetre fiE'l<l 
day is to be hl'ld at Colney 
Hl'ath bv the Golders Green and 
Hcndon.Radio Society. All in
terested are asked to· communi
cate with the Secretary, at 8, 
Denehurst G:1rdens, Henclon, 
N.W+ 

The Paris Show 
TELEVISION will occupy a 

back scat at the Paris Radio 
Salon which is to be held at the 
Grand Palais from September 

5th to the 15th rwxt. The Or
ganising Committee, in announc
ing the event, puts the public on 
its guard against '' attempts by 
unscrupulous persons to dispose 
of apparatus alleged to be cap
able of receiving ordinary broad
cast and television simul. 
taneously." 

Radio in the R.A.F. 
FROM twelve to sixteen 

months' training as wire
less operators, armourers and 
photographers will be given ro 
300 bov,; for whom vacancie.o; 
will occur next month in the 
Royal Air ForcC'. Entry is open 
to boys be-tween I5f and 17! 
years of age on the 1st August 
and who ha Vl' :Jttended a second
ary, junior technical or central 
school up to the age of 15t· 
Full particulars can be obtained 
from the Air Ministry (Boy En
trants Department), Ad astral 
House, Kingsway. London, 
W.C.z. 

The Empiric Receiver 
AN error occurred in the de-

scription of the photograph 
of the Empiric Pocket receiver 
on page 219 of last week's issuP. 
Thl' model shown weighs only 31 
ounces, aud, although similar in 
some respects to the ''police '' 
type of wireless set, has been 
designed for usC' on broadcasting 
wavelengths. 

ANNOUNCERS ALL. Visitors to the Berlin Radio Show were 
permitted, after a simple voice test, to announce numbers given by 

the Radio Orchestr<' 



T o the majority 0. f those whom it 
concerns, the question of "Bat
teries or Mains'' is verv soon 
settled. Is there a mains~ supply 

available? If so, a mains set; if not, a 
battery set. All qnite simple and 110 
further argument needed. 

The assumption, of course, is that a 
mains set is so immeasurably snpnior to 
a battery set that the question of baYing 
to choose does not arise ; it is inYariably 
decided by the force of one particular cir
cumstance. 

Readers who are not in the habit of 
taking things for granted whencnT they 
can might care to go into the matter more 
thoroughly and si±t the eYidence in judi
cially impartial style. Whcct follows is 
one attempt to do so. 

The alternatiYes in que~tion are methods 
of obtaining power for rccciYers so it is 
logical to judge them in terms of the unit 
of power taken oYer a 1wriod of time, 
the Board of Trade Unit, or kilowatt
hour or, to aualyse it still more closely, 
the thousand-,:olt-ampere-hour. The 
price charged for this article by electri
city supply companies and corporations 
varies astonishingly from place to place, 
but nowhere does it exceed IS., and it 
may be as low as tel. 

High-tension battery power is not sold 
on this system, but is priced at so much 
per Yolt. The remaining factors of cur
rent and time are only dimly suggested 
by such additional data as '' Triple 
Capacity" or "Amazing Lift>." So to 
make a direct comparison on a basis of 
B. of T. units it is necessary to carry 
out life tests on batteries. A typical 
present-day 120-\'0lt HT battery selling for 
Js. 6d., when tested under conditions simi
lar to those of actual use until the yoJtage 
has dropped to about 70 per cent. of the 
starting figure, is found to cost something 
like £3 per unit-about r,ooo times as 
much as power from the " Grid." 

This certainly seems to provide a 
devastating argument. And when all 
allowances have been made-and we shall 
find that there are a good many-nobody 
is likely to succeed in justifying batteries 
on a running-cost basis. But before 
accepting a comparison that by itself 
would be misleading. let us look at the 
extenuating circumstances. 

First we haYe been talking about HT 
power only; LT power for battery-driven 
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Battery or Mains 
By 

M. (;. SCROGGIE, 

B.Sc., A.M.I.E.E. 

sets is almost itwariably derived from an 
accumulator cell, and even when the 
charging station has justified its name as 
much as its nerve and competition in the 
district permits, the cost per unit is much 
below £3; so the average for the \\·hole 
set is reduced. 

Next, whereas battery power is directly 
available for the set, mains power is 
partly dissipated in transformers, chokes 
and rectifiers. The cost '' delivered to the 
door" may therefore be from 30 per cent. 
to zoo per cent. higher than that " ex
mains.'' In a DC or '' universal '· re
ceiver, for example, a considerable pro
portion of the mains Yoltage usually has 
to be wasted before it is applied to the 
valve heaters. 

Further, by adopting such devices as 
QPP or Class B, the battery set can be 
made to consume less current for maxi
mum volume, and far less current for 
avcrage volume; in other words, it makes 
much better use of the current it con
sumes. 

HT Accumulators 

ThE'se three considerations hdp to 
diminish the huge disproportionality of 
price. Then the ''dry '' HT battery is 
by no means the only sort to be had. \Ve 
have already observed that power from 
accumulators is cheaper. What about the 
HT accumulator? There arc some 
licencees whose answer to this question 
could be written only on sheets of water
cooled asbestos. There are others (who be
came vocal in the correspondence columns 
recently) who are as enthusiastic in its 
faY<mr. The fact is that the HT accumu
lator is a good friend and a bad enemy. 
Sympat-hetically treated, it is the most 
perfect form of HT &Upply. But it is not 
likely to be so for general purposes. 

Take as an example a typical Io-volt 
unit, for which the official recharging fee 
is 6d. Assuming that the full rated 5 
ampere-hour capacity is used every time, 
the cost per unit is only ros. The first 
cost and depreciation are hea\y, how
ever; and if these are worked out as a 
running cost the price per unit is con
siderably increased. On the other hand, 
if charging is done at home from the 
mains-and assuming clue care and atten
tion are laYished on the batteries-the 
cost of charging is far lower, not so vcry 

----------- - -- - ---------------------------- -----t 

CO~T OF HT CTRRK'\T PEg 
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l•'rom HT Accumulator' 

From Dry Batteries .. 
lOs. : 
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W HAT our contr£butor descrz'bes 
as " sordid considerations of 

cost " must enter largely 1·nto any 
comparison between mains and 
battery sets. The figures he gives 
above seem to indicate that on this 
basis e~,erything is in favour of the 
mains, but there are other factors, 
discussed in this article, whi~h tend 

to even up the balance 

much more than the cost of direct mains 
drive by the time it reaches the receinT 
propn; depreciation is reduced by home 
charging, and the inconvenio1cc of cart
age is eliminated. In fayourable circum
~tances· the cost handicap may be re
duced to very close J'i.gures indeed. 

An alternative is to hire HT accumu
lators. There seems to be considerable 
difference of opinion about the success of 
this scheme. Probably much depends on 
the na turc of the particular hire stTvice 
in the district. On the \vhole the indica
tions are against this bl'ing the ultimate 
solution of the problem. 

Stili another form of HT battery is the 
Milnes unit. It is a nickel-caclmiu1n-alkali 
accumulator. free from several of the less 
endearing traits of the usual lead-acid 
battt-n;. Auother special .feature is tht: 
change-owr switch enabling the charging 
to be clone in situ from a somewhat 
augmented LT battery-6 volts instead of 
2. The price of a co~ple of LT cells must 
therdore properly be allowed for in any 
estimate of costs. The whole scheme is 
really n'ry cleYerly worked out, and is 
not at all restricted to the more knowledgL·
ablc listener-quite otherwise, in fact. 

Comparative Costs 

Some idea of cost can be obtained by 
taking as an example a 120-volt "Minor" 
unit as recommended for a receiver draw
ing about 10 milliamps; the sort of duty 
to \vhich the ordinary HT battery is put. 
Assuming an average of twenty hours per 
wn·k in use, one cell is charged per week 
at a cost of. say, 6d. (official by Exicle 
for the type of cell adYised). ThE' cost 
per R. of T. unit works out at one guinea. 
Per year the cost is £r 6,.;., and for the 
same from dry batteries, £3 I)s. The 
difference, £z 9s., would pay for tht extra 
equipment (£3 Js. 6d. for the Unit, 17s. 
for t\\ o Pxtra cells, making £4 4s. 6d. in 

~ 

I 
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CONSIDERATIONS OF COST AND 
PERFORMANCE 

all) in less than two years. _lJn~er rea
sonable conditions of n,;e the life IS much 
longer than that of a lead HT accumula
tor; certainly longer than two years. And 
the voltage varies far less than in a dry
battery system. But that point comes 
later. The running cost, of course, can he 
far less if charging of LT or HT can be 
done at home from the mains. 

Mains Equipment 

In comparing these various battrry 
alternatives we have already taken some 
account of the initial cost ("vhich can 
a! ways be reckoned over a period as an 
addition to the running cost). This is an
other item that whittles down the mains 
set's initial advantage in power cheapnes~. 
There arc transformer, rectifier, smooth
ing chokes and condensers, for AC ; the 
same less transformer and rectifier for DC, 
and less transformer but plus barrettN, or 
its equivalent, for "universal." ThesL~ 
items have cheapened amazingly since the 
mains set first appeared, and mass pro
duction of receivers has enabled the dif
fen·nce in cost between mains and battery
drin~n sets to become less and less. in 
the higher price classes it has become com
mon for them to be priced the same, and 
recently the battery set has even been 
listed at a higher price ! 

There arc several reasons for such an 
anomaly. 

People who can afford the more expen
sive types of receiver or radio-gramophone 
can generally be counted upon to have 
t'lcctricity in the house. Consequently the 
higher the class of a receiver the more 
difficult it is to get one for battery drive, 

An advantage of the independent cathode; 
circuits of this kind are ruled out for 

battery valves. 

the fewer the number produced, and thP 
higher the c:ost of production. Manufac
turers simply don't want to be bothered to 
turn out a hundred or two of battery 
models. 

Again, such sPts have to include a well
de:,igned QPP, or Class" B" stage, which 
is considerably more expensive than a 
plain indirectly heated pentode. A high
class permanent-magnet loud speaker costs 
more than the energised version. Prob
ably one or even two extra valves are re
quired for comparable performance. All 
this goes a very long way to offset the cost 
of the '' power pack.'' 

But in the cheaper market it is quite 
different. The quantities are reversed-
more sets are sold for batteries than for 
mains. The simpler battery V'tlws arc 
wry cheap. The power pack in the mains 
version becomes a large proportion of the 
whole. 

Initial cost (and valve replacement cosl), 
then, cannot be definitely a warded to 
either battery or mains, but the formE'r has 
the benefit of any balance. 

Performance Factor· 

So far, it looks as if the predominant 
consicieration has been the sordid one of 
cost. Turning to the more worthy con
siderations of performance, it is still diffi
cult to avoid financial contamination. In 
order to prevent distortion, when repro
ducing at from good room volume up
wards, it is essential to be able to handlP 
plenty of power. Efficiency ami high 
quality are still to some extent incompat
ible. If we want the very best reproduc-
tion we must be prepared to waste lots of 
power. Even at the maximum price per 
unit, power from the mains is cheap 
enough for us to be lavish with it. But 
batteries . . . ea.::h milliwatt is like a 
trickle of gold dust. Economy systerns-
QPP, etc.~can be good, very good, but 
never quite so good as systems that have 
oceans of power in which to splash about. 
Output, then, or quality, must be lumped 
with running cost as a mark to the good 
on the maim-drive side. 

Now, at last for a point that is unequi
vocally in fa \·our of batteries~hum. There 
is no need for hum to be a serious matter 
in a mains-driven set. It can be quite 
negligible. But to make it so demands 
considerable thought and expense, r.r 
luck. Besides ordinary or common hum 
there is modulation hum, and incre::tsing 
amplification and short-wave coverage 
tend to make hum a problem, even if only 
an incidental problem. 

Besides extensive smoothing, a mains
driven set requires decoupling. So does 
one driven by small dry batteries, but 
hardly to the same extent. And with an 

HT accumulator decoupling may be dis
pfcnsed with altogether in most normal de
signs, so compensating at least in part for 
the lower voltage that considerations of 
cost enforce. 

This is a l1.:-!nt that especially favours 
HT accumubt~:>rs to the disadvantage <lf 
mains. Alruo ,: exactly the reverse judg
ment must be passed oi1 the next~the risk 
of destructive short-circuits. Unless the 
leads are verv discreetly fused a short-cir
cuit in an HT accumulator system may do 
grave damage to the expensive battery, 
and is almost certain to wreck anything, 
such as valve filaments, that constitute 
the "short." The same is true to a less 
extent with dry batteries. Mains valves, 
however, cannot be burnt out~except, 
possibly, DC vai\"(~S if the series resistor 
is short-circuited~and a momentary flash 
is usually harmless to the power supply. 
There is, hmYe\'er, rather greater fire risk 
in a mains set, if a short-circuit persists. 

Reliability 

Regarding continuity of service, it is 
probably fair to say that far more listeners 
have been let c\own by batteries than by 
failurc.of the public supply. But where
as the former have a chance to study the 
Parable of the Foolish Virgins, kick thern
sclve:; brutally, and \'0\V good resolutions, 
the latter arc stuck through no fault of 
their own; unpredictably. irremediably 
stuck. 

It is to be regretted that there is one 
other crime of. which certain supply 
authorities are guilty; namely, that of 
grossly exceeding the statutory tolerance 
in voltage variation. Less has been heard 
about this lately, and it is hoped that the 
gradual extension and consolidation of the 
"Grid" network will ultimately eliminate 
the trouble. Whereas a few-are incon
venienced in this way by mains variations, 
all users of Jry batteries have to put up 
with a continually dropping voltage; and 
as the maximum output from the power 
valve depends on the square of the HT 
voltage, the deterioration of results i~ 



Battery or Mains ? -
serious. A properly used lead accumul;;.tor 
is the most constant source, and the Milnes 
battery is not far behind it. 

Considering now the reliability of the set 
itself, including valves, there can be no 
doubt that the battery-driven receiver 
wms. This is quite what one would ex
pect. It has fewer components, and those 
components have fewer electrical and heat 
stresses to withstand. The same applies to 
the valves, with the possible exception that 
the filaments are more easily broken by 
mechanical shock than are the heaters of 
mains valves. 

But for design purposes one would 
choose indirect heating every time. The 
unipotential cathode leads to better 
characteristics than does a filament that 
has to serve tile double duty of cathode 
and heater, with a gradient of voltage 
along it. The advantage of a cathode that 
is independent of heater, and can be used 
for separate "automatic" bias, for coup
ling, and for other purposes, IS increasingly 
felt in modern designs. And, of course, 
a 4-watt heater gives scope for higher 
mutual conductances than a 0.2 watt fila
ment. 

But if it is an advantage to have an in
dependent cathode and heater, it is some
times a deciding advantage to have a com
plete receiver independent of external con
nections. The portable set is not in the 
commanding position it once enjoyed, but 
sometimes there is no alternative. Here, 
then, is a field for battery sets. Small 
portable equipment, particularly for ultra
short waves, and with 'phones, or not-so
loud speakers, experimental or test oscil
lators ; light, '' go-everywhere '' portables, 
receivers supplementary to the '' concert 
grand '' ; here the consumption is so low 
that the dry-battery cost may be even 
lower than the distributed capital Yalue of 
alternative mains equipment. 

For the home receiver of mod"st output 
or for enthusiastic experimenters, even 
when mains are laid on, it may sometimes 
be possible to make out a good case for a 
Milnes battery or HT accumulator. But, 
after having examined every aspect of the: 
case, it must be admitted that these are 
the exceptions and that the general rule 
with which our chapter opens still holds. 
Nevertheless, there are such things as ex
ceptions, and there are a few points on 
which battery drive wins outright. 

Random Radiations 
By "DIALLIST" 

A Sad Business 
THE f1re at the Berlin Radio Exhibition 
.L was a dreadful affair. The fire started 

at half-past eight in the evening when the 
halls were thronged with people, and :mt 
for the excellent safety precautions, which 
enabled the buildings to be closed with 
great rapidity, the loss of life might have 
been appalling, for many of them were 
construct<'d chiefly of wood. 

The sympathy of all wireless folk will go 
out to the Germans, for they have worked 
so hard to make their I935 ·wireless Exhi
bition a great success, and before the con
flagration the- attendance had been well c.p 
to expectations. An enormous amount 0f 
valuable apparatus must have been lost, 
though salvage crews work<'d hard to rescue 
as much as possible. It is satisfactory to 
read that the greater part of the extensive 
television Pxhibit was saved. How the .!ire 
broke out is as yet a mystery, though a 
short circuit in one of the wooden building'> 
seems the most likely explanation. ... .. .. 
A Short-wave Long Hop 
THE engineers at the 1:1<-rlin high defini-

tion television transmitting station, 
which has an experimental relay post in 
the Bracken mountains, haYe been sur
prised at receiving reports that both their 
sound and their vision transmissions have 
been well received in New York, a distance 
of over 3,soo miles. Berlin uses wave
lengths in the neighbourhood of 6 metres, 
and this is, I believe, the first time that 
anything like such a distance has been 
spanned by ultra-short waves. 

Readers may remember that a good many 
months ago I was bold enough to predict 
that, though their main service area was 

of the quasi-optical order, ultra-short-wave 
transmissions might be found to reappear 
at enormous distances, the skip area being 
a very large one. This prophecy seems to 
have been borne out by the reception r>t 
Berlin in New York. It is too early yet 
to say that reappearances at long range will 
always occur, but the probabilities are that 
this will be so, the skip distance depending 
partly upon the actual wavelength used and 
partly upon the condition of the upper 
reflecting layers. ...... 
Television in Germany 
THE high-definition television apparatus 

exhibited at the Berlin Show was n•ry 
interesting for it embraced several different 
systems. No fewer than twenty receiving 

SLOPE SPADES. The Labour Corps turned 
out to aid in salvaging radio sets from the 

fire at the Berlin Show. 
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sets for sound and vision were on view. The 
Fernseh Company, which is associated with 
the Baird systPm, showed both 320-line and 
18o-line imagPs. Another system which 
attracted a good deal of attention is the 
Karolus, which is developed bv the Tele
funken Company. The German Post Uff!cf' 
had an exhibit of 2-way sound and vision 
communication over telephone lines a:Hl 
kiosks, and it is announced that a regular 
service of this kind will be in operation 
between Berlin and Leipzig early next year. 

1 cannot help fearing that unless facilities 
for rest~arch are given to our manufacturPrs 
by means of experimental television trans
missions there is some danger of an invasion 
by German products of markets that might 
be ours. German manufacturers have been 
able to go ahead right through the summer. 
and thPy have produced a considerable 
variety -of double-channel receivers tor 
w hie h they are anxious to find market~ 
outside, as well as inside, their own 
country. They might not be able h 
''dump · · sds into this country but thE'y 
could possibly compete st·riousl'y: with ·Jt;r 
own makers in other markets. It would !w 
sad indeed if we allowed ourseh·es to he kft 
in the lurch purely through apathy on ·~he 
part of those who :1re responsible Jor the 
television snvicf's. .. ..... 
Berlin Gloats 
THE Gt'rmar: papers made a great deal 'li 

the fact that though a big section ot 
the Berlin Radio Exhibition was clevot•c:d 
to tdcvision there was nothing in that line 
to be seen at Olympia. How right the 
Cerman manufacturers were in givi!1g 
prominence to telp,·ision was shown by the 
huge attendances at the Berlin Radio Exhi
bition before the fire. I only wish that 
ours had st·en matters in the same light, for 
public interest in this new department ot 
wireless would have been enormous. 

Nothing very ambitious would havp be"n 
needul. A talkie film would have answered 
admirably for this purpose of giving simplt· 
explanations; you may remember the ex
cellent talkie explaining the working of tlw 
Cathode Ray Tube that the N.P.L. staged 
last year. Then demonstrations on a small 
scale- of low-definition and high-definition 
tekvision would have given the audienc: 
an insight into matters that are still largelv 
myst('ries to tht; man-in-the-street. ...... 
Huizen Rings Down the Curtain 
J'HE Dutch Broaclcas~ing Authoritic·s 

announce that the Hmzen transm1tt111g 
station is to lw put right out of commis
sion. Its voice will be heard no more, Jor 
the Kootwijk plant can be ust"cl for both 
the daytime ro-kilowatt transmissions and 
those with an output of Ioo or more kilo
watts, which begin at 7.40 in the evening. 
Listeners will be sorry that Huizen is to 
cease to exist. for in the past it has proved 
a most excellent standby, and one cannot 
help feeling a certain affection for so old a 
friend. · 

You have probably wondered whv it is 
that the change-over- from medium to high 
power takes place at so odd a time as twenty 
minutes to eight in the evening. Tlw 
reason is that Holland does not adopt 
Grel'nwich time or Central European time. 
She has a. time of her own which is 20 

minutes ahead of ours. At 7-40 p.m. British 
time, then, it is 8 o'clock in the evening by 
Dutch time, the hour at which the chid 
programmes begin. 
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Impressions of Olympia 
"Diallist's" Reflections on the Show 

M y first impression as I stood just 
within the big entrance doors 
of Olympia" was that the 1935 
Exhibition looked, at a casual 

glance, not so very different from those 
of previous years. But the truth about 
the Exhibition is-to submit an old say
ing to roo per cent. distortion-plus c' est 
la meme chose, plus fa change. Stands 
covered with receiving sets, stands dis
playing valves, loud speakers, batteries 
and components, look very much the 
same at a distance as year follows year; 
but it was impossible to spend many 
minutes in a more detailed inspection 
without realising the vast progress that 
has been made in the past twelve months. 

There are those to whom progress 
means reduced prices. If you're looking 
for cheaper sets than those of yesteryear 
your quest is likely to be a vain one. 
Prices have not come down and that, 
paradoxical as it may seem, is to my mind 
one of the best signs of progress. Last 
year we came perilously near the danger 
point in the matter of prices, and cut
throat competition this year would have 
been fatal. But if the price of sets has 
been very rightly maintained you get a 
great deal more for your money to-day 
than you did twelve months ago. Should 
you decide upon a set in the rr-guinea to 
12-guinea class you will find that it con
tair1s many of the refinements which were 
regarded as luxuries and seen until re
cently only in much more expensive sets. 

Reduction in Valves 

One of the most remarkable achieve
ments has been what may be termed the 
potting of the superhct. No so long ago 
the minimum number of valves in such 
,;ets was round about 7-H.F. (if you 
wanted selectivity plus sensitivity), com
bined first detector and oscillator, two 
I. F. stages, a second detector, a first L F. 
stage and an output valve. Now the 
great majority of the moderately priced 
superhets achieve excellent results with 
but a trio of valves--purely wireless 
valves I mean, for I don't count the recti-

tier in mains sets. This has been made 
possible by the development of " port
manteau'' or multi-electrode valves of 
highly efficient types. Thanks to them, 
the potted superhet of quite remarkable 
[!erformance can be offered at a very 
modest price. 

And these small superhets are far bet
ter than anything of the kind that we 
haYe seen before. A couple of years ago 
the lower priced sets of this kind were 
often without any kind of automatic 
volume control ; e~en last year the auto
matic volume control used in the smaller 
sets was not always too effective in its 
action. Those of this year's vintage that 
I have tried show remarkable progress in 
this direction. 

Reliable " Extras " 

Then there's the visual tuning indica
tor, which is so much to be desired in the 
superhet intended for operation by the 
man in the street <Jnd his better half. 
This year it is not confined to the luxury 
sets. My one fear is that the general ex
cellence of sets priced between rr guineas 
and 12 guineas may possibly lead a large 
section of the public to form the fixed 
idea that such prices are as much as any
one should pay for his or her receiving 
set, no matter how healthy the state of 
the bank balance. It was this kind of 
thing that led to the virtual disappearance 
of high-tension batteries of large capacity, 
with rather tragic effects upon the design 
of receivers for battery operation; you 
will find few battery superhets offered to
day and though it is definitely possible to 
make battery sets capable of a very re
spectable undistortcd output, the great 
majority arc now designed largely to 
achieve economy in high-tension current. 

It would be sad indeed if the bigger 
and more costly set for mains operation 
were elbowed out by the cheaper models. 
I don't think that there is much chance 
of this, for though there are many who 
will always buy what is cheapest, there 
are also many who have come to realise 
that in wireless. as in so many other 

things, you get exactly what you pay for. 
Apart from radio-grams this year's 

luxury sets, even in all-wave form, sel
dom run to much beyond 20 guineas. But 
many of them are beautiful things, well 
worth every penny of the extra cost. 
They contain refinements (and what a dif
ference refinements make l) that you can
not possibly expect to have in less costly 
apparatus. One of the most delightful of 
these is variable selectivity. Last year, 
when the Lucerne Wavelength Plan had 
not outgrown the troubles of infancy, the 
great demand was for selectivity at al
most any price. The price was apt to 
be rather a heavy one, ~resulting in 
'' woofy '' reproduction containing very 
little of the higher frequencies. At one 
time it seemed that there might be no 
choice between the high-quality receiving 
set, confined almost entirely to the local 
programmes, and the ultra-selective re
ceiver which enabled dozens of foreign 
stations to be received with indifferent 
quality. 

Variable selectivity, which, so to speak, 
enables you to cut your top according to 
your heterodynes, is a neat and effective 
solution of the problem. Both local and 
distant stations become receivable at their 
very best. 

Other Refinements 

Next there is suppression of noises m 
between stations by means of quiescent 
automatic volume control or the squelch
valve circuit. You are not bothered as 
you pass from station to station with· 
squeaks and whimpers (or worse thing~ 
than that) from the smaller fry, whose 
field strength is insufficient to make good 
reproduction possible. They are just 
blotted out and all is \Veil. It is, though, 
desirable that there should be some means 
of putting the controlling circuit out of 
action when required ; otherwise the set 
would not be usable for that picking up of 
weak and distant stations in which not a 
few of us indulge at times. 

To me the all-wave set is the ideal form 
of radio receiver. Though most of us 



Impressions of Olympia-
derive the bulk of our wireless entertain
ment from the home stations, listeners 
have shown in no uncertain manner that 
they want to be able to reach out farther 
afield on occasion. Nearly every set 
to-day is, in fact, a long-distance re
ceiver. Its interest and its usefulness are 
enormously increased if by the mere 
movement of a switch you can change 
over to one or other of the short-wave 
bands. All-wave sets were to be seen 
here, there and everywhere at Olympia, 
and I was very much struck by the 
design and appearance of many of them. 

Comparison with V .S.A. 

It is rather curious that, apart from 
radio-grams, there are no receiving sets 
of the really big class-sets, I mean, 
with from ten to fifteen valves, such as 
are widely used in the United States. I 
cannot help feeling that there would be 
a considerable demand for these. It 
might be a little time before they caught 
on, but once people had begun to see what 
amazing results could be obtained by 
the liberal use of valves they would soon 
become more and more popular. There 
is already a notable demand for the 
largest kind of radio-grams, costing about 
£roo, with automatic record changing 
and all kinds of other luxuries. Would 
there not be a still bigger demand for the 
purely wireless set of many valves, which 
could probably be sold at somewhere be
t\\een £3o and £so? 

Television 

I was sorry to find no composite tele
vision exhibit at Olympia, though some 
time ago a kind of half-promise was made 
that there would be one. I can't help 
thinking that such an exhibit would have 
been useful in many ways. The history of 
television has perhaps been a little unfor
tunate in this country. Again and again 
during the past eight or nine years the 
public has been told that television was 
an accomplished fact ; again and again it 
has found that there was many a slip 
'twixt cup and lip. High definition tele
vision is an accomplished fact-it has 
been so for more than a year now. 
Demonstrations in a small theatre would 
have prevented enthusiasm from evapor· 
ating, and they might have provided an 
admirable opportunity for driving home 
in a practical way the oft repeated warn
ing that the television set cannot possibly 
replace the '' broadcast '' receiver for 
many a year to come. 

On the whole, a most satisfactory Ex
hibition, mercifully almost free from 
those stunts which in some past years 
have promised to "revolutionise radio " 
without in fact achieving anything revolu
tionary. Quiet, steady progress is the 
keynote of this year's manufacturing pro
grammes, and quiet, steady progress is a 
whole lot more valuable than irresponsible 
lenps and bounds. 

AUGUST Joth, I935· 

Athlone to Relay America 
Big Broadcast Changes in Ireland 

(By Our Dublin Correspondent) 

R
EORGANISATION of the Irish 
Free State system of broadcasting 
is now in progress under the guid
ance of Dr. T. J. Kiernan, the 

new director, and is on such a big scale 
that the transition period will not be com
pleted till nearly the end of this year. 

Negotiations are proceeding between 
the Free State authorities and the autho
rities of several European countries with 
a view to an exchange of programmes. 
Several satisfactory replies have been 
received, and it is expected that by Octo
ber an experiment in this will be made 
for the first time in the Free State. 

Dr. T. J. Kiernan, late Irish Free State 
Commissioner in London, who is now in 
charge of Irish broc.dcasting. Important 
changes are already taking place in pro-

grammes and administration. 

The second plan of the new Director is 
to establish a short-wave receiving station 
to permit of the relay from Athlone of im
portant American and foreign pro
grammes. For this purpose a site is being 
sought by the engineers of the Depart
ment of Posts and Telegraphs outside 
Dublin. Reception at the General Post 
Office, where the Free State studios are, 
would be unsuccessful, and I understand 
that it is very likely that a site will be 
chosen in the Phocnix Park. 

The Free State is making a determined 
effort to deal with the problem which 
faces all radio authorities, viz., the 
development of radio drama. Technical 
advice will be given by the Free State 
authorities on dramatic material under the 
directiOn of Mr. John MacDonagh, who 
has been appointed Production Director 
of the station. 

The hope is that by co-operation be
tween the Irish stations and writers a 

technique will be evolved. Every encour
agement will be given to enable original 
productions, in Irish and other languages, 
to be broadcast. 

Prizes for Humour 

Another interesting development, to 
come off here soon-in fact it is practi
cally revolutionary-is the production of 
plays by the station itself instead of, <1S 

has been the practice in the past, relying 
on contributors. For this a register oi 
players will be prepared and auditions will 
be given to new players in an effort to 
find fresh talent. 

Registers will also be made of singers 
and instrumentalists who will be examined 
and graded according to merit and 
seniority. Authors will be invited to sub
mit plays, sketches, dialogues, and mono
logues in Irish and English. The forma
tion of a Radio Committee in Galway has 
proved to be very successful; they have 
already enrulled members in five" coun
ties and are arranging for a series of 
broadcasts. The tendency is to reduce 
the number of broadcasts by Irish tradi
tional players, and to replace dull lesson'; 
in Irish and foreign languages by 
sketches, plays, stories and lectures of a 
bright and interesting character. 

It is probable that portable wireless sets 
will be used more and more in running 
commentaries on sporting events. The 
pr.actice ~l~ the B.B.C. in getting pro
mment VJSitors to London to give their 
views of England is being followed in 
Dublin and many English and American 
visitors have already spoken on the radio. 

One of the problems set the Director is 
to find good humorous characters for 
talks. Prizes are to be offered in order 
to lure native humour to the microphone. 

The news service has also been im
proved, and instead of long rigmaroles of 
official announcements V.'e have 
" snappy " items which delight the heart 
of the sub-editor. In short, the Athlone 
Station is in the process of its biggest 
change, a process which will take at least 
twelve months to complete. And it is all 
being done with something like £z,ooo 
extra from the licence funds. 
:I I I I I I I I I I I I I I I I I~ I I I I l ~ I I I I I o • I 0 I I I I I I I I I I I I I 1 1 i 1 1 11 1 1 !. . . . . . . 
~ Berlin Radio Show ~ - -. . 
: Next week's issue will con- :: - .. 
~ tain a fully illustrated ~ 

: review of the most interes- : 
ting features seen by our 
representative who visited 

the Show 
. . 
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In the Kelvin Hall 

Guide to the Stands-List of Exhibitors 
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DANCE 
FLOOR 

To-day, August 3oth, the Radio Show of>ens at Glasgow, haz•ing moved on from Olympia. It is, of course, the same 
display as f<<r as the exhibits are concerned, and our Olympia Show numbers can equally be regarded as a guide to what 
to see at Glasgow. The Exhibition is open daily from 2 to ro p.m., except on August 31st, September 4th and 7th, 

zdmz doors open at II.JO a.m. 
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Tone Compensation 
A Discussion 

Its Merits 
of 

By :M. G. SCROGGIE, B.Sc., A.l\I.I.E.E. 

T ONE Compensation cannot be treated as 
a simple fitment to the modern receiver 

which will correct for variations in intensity at 
all frequencies in such proportions as to 
maintain correct relative loudness. This article 
discusses some of the difficulties which have to The onlv trz:e basis {or ampensation 

begi11s ai the transmitter. 1 he iJ.J.>.C. 
control engineer can -~Poll a.uy e_ffm·ts at 
toue com.pensati::m. which the ltstentr lntty 

be taken into account. 

C
ENERS o~ discri.n:ination ha:re no 
difficulty m nobcmg, even 1f the 
best " straight-line" high-power 
reproducer is employed, that ":hen 

the volume level is altered there IS a 
considerable difference in the lifelikeness 
of the result, and that this difference is 
not solely one of volume. When the 
output is reduced by means of the usual 
volume control so as to be acceptable to 
an afternoon tea-party in a small room, 
the proportions of low, middle, and high 
tones from the loud speaker are exactly 
the same as when it is turning out as 
much as a real band at close quarters. 
Yet the balance of tone does not sound 
the same ; it sounds deficient in bass. 

This is quite a well-known effect, for 
which the peculiarities of the human ear 
are responsible. The quality-enthusiast 
may do what he pleases to make his 
apparatus treat all frequencies alike, but 
his ear is a link in the chain that he can 
neither control nor leave out of account. 
Common experience is fully confirmed by 
scientific measurements, which show that 
the ear is ':!'luch less sensiti\'(' i 0 low than 
to middle and upper middle tones, and 
that the difference becomes more marked 
as the volume diminishes. 

It is seldom desirable to have pro
grammes reproduced in one's home at the 
same volume as the original. It is even 
less desirable to have them reproduced at 

VOLUME 
CONTROL 

a: 
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0~ 
1-.J ... 

::;: 
< 

Fig. I.-Circuit of a simple type of tone
compensated volume control. 

make at the reawer e11d. 

life-size strength in the next -door neigh
bour's house or garden. So, assuming the 
considerable reduction in scale imposed 
by social amenity (not to speak of the 
output stage of the receiver), attempts 
are sometimes made to ristore the balance 
of tone by means of a tone-compensated 
volume control. 

A Representative Circuit 

An example of this in a radio
gramophone that is regarded as the last 
word in refinement is the circuit arrange
ment shown in Fig. r. A parallel 
resonant circuit tuned to about 50 cycles 
per second is tapped across the lower 
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FREQUENCY IN CYCLES PER SECOND 

Fig. 2.-Characteristics of simple tone-com
pensated volume control, showing effective

ness of bass reinforcement. 

portion of the volume control. 'Vhen 
the control is set to maximum this circuit 
has a negligible effect on the balance of 
tone ; but as the slider is moved towards 
the tapping there is an increasing 
tendency for the impedance at 50 cycles 
and thereabouts to be greater than at 
higher frequencies. Consequently the bass 
notes are lifted above the rest. Below 
the tapping there is no further modifica
tion. Fig. 2 shows the frequency char
acteristics with the volume control set at 
maximum and at two-fifths. 

A disadvantage of this and similar 
systems is that the volume corresponding 
to any specified setting of the volume 

control depends on such things as the 
strength of the particular station being 
received, the average depth of modula
tion thereof, or the sensitivity of the 
gramophone pick-up. It might happen, 
for example, that full volume could be 
obtained with the control set at two-fifths, 
giving full compensation when actually 
none should be needed according to the 
intention of the designer. 

Such, at any rate, is the criticism 
offered by the American Hazeltine con
cern, which has presented an ingenious 
alternative under the name of A.B.C.; 
meaning Automatic Bass Compensation. 
This development may necessitate a 
reconsideration of the expression '' As 
simple as A B C," for it includes an extra 
pentode and a double-diode-triode, and 
the suggested circuit diagram shows seven 
valves from the first LF onwards, exclu
sive of power rectifier. Reduced to 
skeleton form, the circuit of the system 
is as in Fig. 3, and the performance char
acteristics are shown in Fig. 4· 

How the Circuit Works 

It is not difficult to follow the action ; 
in addition to the normal amplification 
chain from detector to output transformer 
there is an auxiliary chain giving a bass 
tone amplification considerably greater 
than the other, so that if it is allowed to 
function to the full extent of its ability 
the flat frequency characteristic receives 
a very decided boost .lt the low end. 
When the volume at the output trans
former is large. the voltage available 
therefrom is rectified by the diode section 
of the second A.B.C. valve and applied 
through a suitable filter to the grid of the 
first valve, which has v;niable-mu char
acteristics, and which therefore shuts 
down in proportion to the volume. The 
bass boost is thus taken off when the 
volume is full, and applied when it is at 
a reduced level. A potential divider and 
switch at the grid of the second valve 
enables the action of the A.B.C. to be 
reduced or cut out altogether. 



AUGUST 3oth, 1935. 

Tone Compensation-
In return for two extra valveS---not of 

the simplest kind-and a few dozen com
ponents, one may reasonably look for a 
considerable degree of refinement and 
perfection in the results. To judge of 
this it is interesting to compare Fig. 4 
with Fig. 5, which shows the intensity 
of sound required to produce sensations of 
equal loudness over the whole frequency 
scale. The scale on the left-hand side 
gives the relative inotensities of sound as 
measured by the amount of alternating 
pressure set up in the air. The right-hand 
scale measures the loudness of the sound 
when judged by a normal ear. The lowest 
line, marked o, joins all points where 
sound is only just audible. From this it 
can be seen that the ear is most sensitive 
at about 2,ooo cycles per second, at which 
a sound 95 decibels below the arbitrary 
zero can be detected. A sound of 32 cycles 
per second requires to be no less than 
70 decibels stronger than this to be just 
heard. The other lines similarly join all 
points corresponding to sounds ro, 20, 30, 
etc., db louder than just audible. A 
clear distinction must be made between 
strength (or intensity) and loudness of 
sound. However intense a sound may 
be, it cannot be loud to a man who is 
stone deaf. And c\'etl to a normal ear a 
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+HT 

sound of a certain intensity may be loud, 
soft, or inaudible, according to its fre
quency. For example, a sound of -40 
db. is inaudible at 32 cycles per second, 
is very faint indeed (about 5 db. above 
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Fig. 4.-Characteristics of automatic bass 
compensation. The Vg figures are the con
trolling grid bias to the first A.B.C. valve 
derived by rectifying the signal potentials 

obtained from the output stage. 

threshold) at 64, and is well ov.er 50 db. 
at 3,000. Fifty decibels corresponds to 
ordinary conversational strength. Loud 
radio may be ;·u db., and when turned 
down to sleeping baby volunte is in the 
region of 35 ,1r 40. 

Comparing this diagram, Fig. 5, with 
that of Fig. 4, we find that the latter 
makes no provision for the los:- of high 
tones. However, this loss, hctw·een the 
40 and 70 db. loudness iine;:; on the dia-

+HT 
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I 
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Fig. 3.-Skeleton circuit diagram of an "automatic bass compensation " system. The two 
lower valves are the additional ones required. 
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gram, is not very large, and is so high 
up the scale as to be out of 'l1C r -:mds 
usually fixed for a selective receiver. 
Below 70 c / s there is a very rapid fall, 
so evidently this part of the scale also 
is disregarded; again a matter of com
mercial expediency. The rising bass is a 
good deal more sharply peaked than 
would seem desirable from the curves of 
Fig. 5, which show the rise beginning 
from 2,ooo or 3,000 cjs. The reason 
given for this is to retain naturalness in 
speech reproduction-a point that will be 
considered later. But where the cure 
seems to be least appropriate to the 
alleged disease is in the rate at which 
it is applied. V g is the grid bias on the 
first A.B.C. valve, and is proportional to 
the output to the loud speaker. As V g 
drops to one-half, from 12 to 6 volts, a 
matter of 6 db., nearly the whole of the 
compensation comes into action. The 
remaining drop, from 6 to zero, an infinite 
number of db., evokes a negligible further 
amount of compensation. 
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Fig. 5.-Diagram showing the intensities of 
sound required to give various degrees of 

loudness judged by a normal ear. 

One of the advantages put forward for 
A.B.C. against tone compensation of the 
simple volume-control sort is that it takes 
into account the variations in musical 
amplitude from ff to pp. Considering 
this; suppose we have reached a fortissimo 
in the music which presumably requires 
something like the full output of the set 
to reproduce, and consequtntly the bass 
lift is automatically absent. Assuming 
perfection throughout the apparatus, we 
are listening to a perfect rendering of the 
original. But it is too loud for our 
suburban lounge and we turn down the 
volume. The output declines and the low 
tones would decline out of due proportion 
if it were not for the action of A.B.C. in 
bringing reinforcements. So far, accord
ing to plan. 

But if we are among the social menaces 
who must have the music life-size in the 
interests of realism, we leave the volume 
control "flat out." In clue course the 
outburst subsides into low orchestral mut
terings, pp, and the output voltage drops, 
bringing the bass boost into action. Why? 
If one were listening to the music direct, 
would one desire the conductor to give 
special attention to his bass instruments to 
make up for the deficiencies of hearing? 
Surely that has already been attended to 
instinctively; and as the music, though 
now weak, is still as loud as the original-
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in fact, louder, because the control engi
neer has probably brought up his ampli
fier gain-it is difficult to see how bass 
boost can be justified. And if the whole 
piece of music is being reproduced below 
natural size there is just as much need for 
compensation during a ff as during a pp. 
and more need if the activities of the con
trol engineer are taken into accou_nt. 

Complications Arise 

The only true basis for compensation is 
the amount of scaling down-or up
between the original and the loud speaker. 
This bears little relationship to the receiver 
volume control setting, and still less to the 
output transformer voltage. When band 
numbers are being announced, the speak,;r 
murmurs gently into the microphone and 
may be inaudible a few yards away in the 
studio. Yet his voice emerges from the 
loud speaker at a comparable number of 
decibels to the whole band. Whereas the 
band is probably a reduced image, need
ing some extra bass for naturalness, the 
voice is an enlargement, needing reduced 
bass for naturalness. Short of a private 
line to the control room it is not evident 
how we can do the right thing about it l.Jy 
our own efforts. 

It is up to the B.B.C., if to anyone. An 
approach to a justifiable system might be 
worked by assuming a standard norma 1 
room volume for the listener and intro
ducing automatic tone compensation at the 
transmitting end in suitable proportion ':o 
the enlargement or reduction from the 
original involved in ~he stages bet~een 
microphone and aenal. The rece1ver 
volume control could then be compensated 
to allow for departures from '' standard 
room volume." But the latter without 
the former is as likely to make things worse 
as better. 

A 

~~ ·. 
B / 

I~ 
FREQUENCY IN CYCLES PER SECOND 

Fig. 6.~A and B represent high and low 
volume respectively from an amplifier and 
reproducer with perfectly level characteristics, 
compared with the curve of threshold hearing 

from Fig. 5· 

We have already seen that compensa
tion in the A.B.C. system has been con
fined to a sharp peak '' in order to retain 
naturalness in speech reproduction." This 
is merely an acknowledgment of the failure 
of a ·system based on receiver output to 
cope with conditions which may actually 
demand the reverse treatment. In other 
words, the cure-all is made only moder-

ately effective in any one direction lest it 
should aggravate opposite symptoms. 

Having discovered these fallacies under
lying the practical application of tone com
pensation, it may be as well to go a little 
further and examine the theoretical 
assumptions underlying it. 

The common explanation is to compare 
the characteristic of the ear, as in Fig. 5, 
with the flat characteristic of a perfect 
amplifier and show that when the volume 
is high (A Fig. 6) the whole musical scale 
is well represented ; whereas, when the 
volume is reduced (B Fig. 6), the low and 
the extremely high tones become inaudible. 
T h i s conception 
arises from an im-

90 Cycles per 

I Second. 

AUGUST JOih, 1935· 

tortionless, so that the relative intensities 
at go and 720 c Is are unaffected by ad
justment of the volume control. 

It is convenient to compare them ia 
parallel columns. In the first example 
the two frequencies go and 720 c Is are 
assumed to be equally loud, at 65 db. ; and 
the corresponding sound intensities are 
taken from the diagram. It will be noted 
that the receiver has to reproduce the low 
note IO db. stronger for equal loudness. 
Now suppose the level to be reduced by 
30 db. by means of a non-compensated 
volume control. The two notes are now no 
longer equal; the go c Is is 25 db. softer. 

TABLE OF COMPARISONS. 

720 Cycles per 
Second. Remarks. 

perfect distinction 
between intensity 
and loudness; and, 
in fact, sloppy 
thinking about the 
who 1 e problem. 
The fact that the 
overall character
istic of the svstem 
is level doe~ not 
permit one to con
clude that the fre
quencies compris
ing a programme 
are evenly distri
buted in intensity. 
They are changing 
from moment to 
moment, of course, 
but at an instant 
when the impres
sion received by the 
ear is one of uni
form distribution 
over all frequen
cies, the intensity 
put out by the 

Intensity. I Loudness. _I Intensity. I Loudness. 

-16 db. 65 db. 

-46 
" 

10 
" 

-32 
" 

35 
" 

-28 
" 

45 
" -16 

" 65 
" 

-32 
" 

35 
" 

-32 " 35 
" 

-16 
" 

6;) 
" 

-30 " 
40 

" 

loud speaker is represented, not by a hori
zontal straight line, but by one of the 
loudness lines of Fig. 5. 

Adjustment of the volume control has 
the effect of sliding this line bodily up or 
down, and if all the loudness lines were 
parallel there would be no need to discuss 
tone compensation. But they are not, so 
to preserve the uniformity of tone a suit
able compensation is necessary. The real 
trouble is that in a fraction of a second, as 
the programme proceeds on its appointed 
way, the whole balance of tone is different, 
and the former compensation fails to fit 
the new conditions. 

This perhaps can be seen more definitely 
by making a few simple calculations based 
on Fig. 5· The vertical line between 64 
and 128 cjs., which is actually about g0 
cjs., may be taken as a representative 
bass tone; and 720 c/s (midway between 
512 and 1,024) as representative of the 
middle tones that constitute so much of 
the most audible parts of an average of 
programmes. The intensity and loudness 
of these can be compared for various 
assumed conditions, remembering that 
any adjustment of receiver volume 
changes the intensity, but that the corre
sponding loudness must be derived from 
Fig. 5· The receiver is assumed to be dis-

-26 db. 65 db. Loud reproduction; equally 
balanced. 

-56 
" 

3;i 
" Both reduced 30 db. by non-

eo m p. vol ume.co~trol; 
25 db. discrimination be-

-56 
" 

3.i 
" 

twecn two frequencies. 
To preserve equality, 14 db. 

of tone compensation intra-
duccd. 

-4:1 
" 

45 
" Original loudness in studio. 

-:33 
" 

:)7 
" Reproduced at full volume : 

bass note 8 db. stronger 
than middle note. 

-63 
" 

27 
" Reduced 30db. by tone-

compensated vol. control: 
still 8 db. discrepancy. 

-40 
" :iO 

" 
Original loudness; unequal 

balance. 
-24 

" 
67 

" Reproduced at full volume: 
balance is affected by 13 db. 

-54 
" 

37 
" Reduced :~o db. by tone-

comp. vol. control; dis-
crepancy increased to 18 db. 

To put matters right, the low note intensity 
must be given 14 db. compensation, as in 
the third line. 

Having now fixed the amount of tone 
compensation required for a reduction in 
volume of 30 db. from the maximum, we 
go on to look at another example. Again, 
the two notes are equal, but heard in the 
studio at the lower level of 45 db. This 
might be the gentle murmuring of the an
nouncer or the notes of the crooner. The 
corresponding intensities are - 28 and 
- 45· If the conditions are again such 
as to provide an intensity of - 16 db. with 
volume control at intensity maximum, r2 
must be added. The loudnesses are then 
65 and 57, an excess in the bass of 8 db. 
Hence the sepulchral tones imparted to the 
announcer or crooner when reproduced in 
magnified form. Using the tone compen
sated volume control to abate this nuis
ance, the result is still found to be 8 db. 
higher in the bass. 

Lastly, consider a crooner with a higher
pitched voice, so that the go c Is com
ponent is only 35 db. and the higher tone 
is 50. Performing similar calculations. 
we find that at full volume from the loud 
speaker the two frequencies are very 
nearly equalised; an exaggeration of 13 
db. And when the tone compensated 
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volume control is used, the bass note is 
actually louder than the treble; a total 
error of r8 db. 

Other examples could be selected to 
show application of the same tone com
pensation resulting in the opposite 
effect. of inadequate bass reproduction. 
Nostrums are advertised to cure every
thing from bow-legs to knock-knees with 
one and the same dose, and no doubt this 
outlook lies behind the use of tone com
pensation. 

The Masking Effect 

Not even these simple calculations can 
give a full idea of the complexity of the 
problem, for they arc based on the 
assumption that the loudness of one souml 
is unaffected by the presence of other 
sounds heard at the same time. Actually, 
of course, a sound heard weakly becomes 
weaker still or even inaudible if other 
louder sounds break in on it. This 
phenomenon is painfully familiar tq 
those who use the telephone. So it is not 
legitimate to calculate the loudness of two 
simultaneous notes independently, much 

less the many notes that make up speech 
and music. 

There are two escapes from this imbrog
lio. One is to obtain a reproducer cap
able of almost unlimited output, having a 
perfectly level characteristic; to obtain a 
suite of listening rooms suitable for every 
type of programme; and to adjust one's 
volume control to give approximately the 
same intem.ity of sound as the original. 
One will have to be very quick and clever 
to anticipate the control engineer. 

The other is to use radio to give th<:! 
pleasantest sound that can conveniently 
be extracted from it. In that case it does 
not so very much matter whether one in
cludes ton.e compensation or not, seeing 
that disturbance of the original balance of 
tone is bound to take place either way. 
All that matters is to get the nicest-sound
ing balance of tone. Or perhaps if it is a 
manufacturer who is considering the posi
tion he will lean toward including tone 
compensation (provided that the cost is 
moderate), for it is an example of modern 
progress. 

Between these two there is plenty of 
room for that blessed word, compromise. 

Distant Reception Notes 
New French Stations Testing 

A
•'"IER many delays the French P.ost 

Office authontJes are now makm~ 
good progress with the National 

Broadcasting Scheme based upon the 
Ferrie plan. Readers have probably 
heard three of the new stations testing out
side progr~unnw hours. These are Tou
louse, Lvons and Lille. The construction 
of other· high powered stations is reported 
to be well under way, and transmissions 
from some of them should be heard before 
verv long. Since its present location does 
not~ fit in with the scheme, H.adio Nor
mandie is being informed that it must move 
from Fecamp to a site near Rouen. This 
means that it will go from the coast to a 
point about 45 miles inland, and it will be 
interesting to see whether this has adverse 
effects upon its reception in this country. 

M. Mandel, the Minister of P.T.T., ~Cvi
dently intends to keep a firmer hand oh the 
jJrivate stations in his country. It is stated 
that Radio Normandie will retain its right 
to broadcast only so long as it complies 
strictly with the regulations governing 
waveleugths, output power and so on. This 
is a good sign, but one hopes especially that 
the rest of the French private stations will 
be brought to heel in the same way. 

For some reason or other Kootwijk DOW 

stJ.tcs its output power officially as 100 
kilowatts, though a week or two ago the 
figure given was I.)O. The !So-kilowatt 
Brasov is stated to be testing on the I ,87 S 
nwtre wavelength. Presumably the tests 
take place at times whE'n Kootwijk is not 
working, but I have not so far managed to 
pick up Brasov. Probably my attempts to 
do so have been made at the wrong timE's 
for a station of this power should certainly 
be well heard in this country when it is in 
sole possession of a wavelength so excellent 
for covering long distances. 

It is difficult to see why the Austrian 

"RADIO ROMANIA." 
A picture just received 
from Roumar i'l show
ing the 150-kW station 
at Brasov in the final 
stages of constructiOn. 
Brasov is scheduled to 
use Kootwijk's wave
length of 1,875 metres, 
and unless adjustments 
are made, mutual 
interference s e e m s 

inevitable. 

authorities still keep the Vienna experi
mental station going on a wavelength ot 
1,2so metres. One hears it occasionally 
when Kalundborg and Leningrad are silent. 
though the output power is only o.s kilo
watt. There is no possible chance ot 
Austri<' securing a long wave char.nel, for 
the wave-band between I,ooo and 2,000 
metres is already over-full, and the Madrid 
station has yet to be fitted in. 

Russian Kilowatts 

The great trouble on the long waves at 
present is the unconscionable number of 
powerful H.ussian stations that are occupy
ing channels. There are no fewer than nine 
of them with wavelengths ranging from 
I ,07 1.4 to I, 724 metres, and between them 
they have a total output of gso kilowatts. 
They occupy no fewer than seven individual 
channels. H.ussia is a large country, but 
this does seem to be the lion's share, or 
should one sav the bear's? 

An America~1 friend writes to tell me that 
the Chicago station WMAQ, which is at 
present rated at s kilowatts, is to raise its 
power in the next month or two to so kilo-

255 

watts, authority having been received from 
the Federal H.adio Board for the increase. 
WMAQ works on a frequency of 670 kilo
cycles (447·7 metres), and may be receivable 
in this country during the coming winter. 
Actually few Transatlantic stations, no 
matter how great their output rating, have 
been well received for a long time now if 
their wavelengths have been much over 35'> 
metres. If Transatlantic reception n~ns 
true to form the longer-wave stations should 
be heard as we draw nearer to the next 
sunspot maximum. D. EXEH.. 

BOOK REVIEW 
" Les Ondes Courtes et Ultra"Courtes: Leurs 

Applications,'' by P. Hemanlinq utr and 
H. Piraux. (Paris, Dunod, 1935; viii~ 
323 pp. Price Frs. 38.6o.) 

I N his preface to this book the cele!Jrate<l 
French phycisist, l\I. Amlre Blonde!, well 

describes it as "an engrossing work which one 
reads with as much interpst as a novel '' ; and 
it may be added that one need not bP a dis
tingui~lwd phvsicist in order to feel this. For 
there is little in thP first 200 pages or so 
which the "man-in-the-street" -assisted bv 

Chapter 1 and its well-known photograph of 
the splash in a quiet pool-need fail to under
stand, and the story of the uevelopment of 
the short and ultra-short radio waves is cer
tainly the most fascinating chapter in the 
history of that most fascinating science, 
"\Vireless." The existence of Ladner and 
Stoner's "Short \Vave \Vireless Communica
tion," which covers, in a more quantitive 
fashion, the same field as a large part of the 
Fn·nch book, reduces the importance of the 
book for the English readPr; but even he will 
find much to inh'rPst him in the volume, parti
cularly in the long chapter on the use of the 
waves in Inf~dicine; while the radio" amateur" 
will discover that in the later chapters-on 
small short-wave receivers ancl trailsmitters
hc is catered for in a \lay not attempted by the 
English book. which i•; more interested in the 
large commercial equipments. \Vith regard to 
ultra-short ancl micro-waves, work in this 
region has lately been so intensive in all parts 
of the world that nothing but a monthly or 
weekly journal can hope to be really up-to-date 
in this subject; but the authors carry the story 
at least far enough to point out that " it may 
be incorrect to state that the pro>>agation of 
ultra-short waves is in no way altered by atmos
pheric conditions, since the phenomena of re
fraction are more or less connected with the 
state of the atmosphere and with the influence 
of the sun's light." 
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Listeners' Guide for 

Pl:oto: 

M. IV. Iiarley. 

CANARY CHOIR 
THOSE who bc\\~ail lack of 

originality in the B.B.C. 
programmes in these, the dog 
days, will find fresh talent to 
tickle the jaded car on Wednes
day next, September 4th, when 
a choir of British-bred canaries 
will demonstrate before the 
microphone the amazing 
strength and range of their 
song. 

They will be under the direc
tion of Mr. Frank Hocking, 
President of the British Roller 
Canary Association, who giYes 
the first of four talks dealing 
with these popular and charm
ing pets. 

ANOTHER NERVE NUDGER 
LISTENERS whose nerves arc 

not of the strongest-and they 
have been sorely tried by 
recent broadcasts-are Vl'arn<'d 
by the B.B.C. to think twice 
before listening to '' Black 
Vengeance," which is to be 
broadcast on Wednesday next 
(National, 8) and Thursday 
(Regional, g.ro). This macabre 

RAILWAY CENTEN
ARY. To-night at 8 
the rooth birthday of 
the Great Western 
Railway will be cele
brated in an actuality 
programme on the 
National wavelengths. 
Above is a typical 
West of England 
express near Reading. 
Speakers at the micro
phone will include a 
railway chef and the 
manager of the Lost 

Property Office. 

of a girl who had been selected 
as the victim of a human 
blood sacrifice. The priest 
swore vengeance, and the 
planter's descendants grew 
up with the shadow of a 
dreadful death darkening their 
existence. How the long
awaited blow falls, how the 
grim priests of Voodoo claim 
their victim, is the theme of 
"Black Vengeance." I leave 
it to you. 

play, which has been specially 'RAILWAY CENTENARY 
written for the microphone by To-NIGHT (Friday) there is a 
Mrs. St. Loe Strachey, deals programme for those boys of 
with a long-standing natin~ all ages who are interested ia 
curse that brought tragedy into railwavs. The main theme of 
a modern English home. this programme is the cell-

Listeners who are thinking tenary of the Great vVestern 
twice about listening to it may Railway, which actually occurs 
care to know the worst. to-morrow (Saturday), and 

Over a hundred years ago listeners will be taken on an 
Georgc Fellows, a planter in imaginary journc·y from Pad
the West Indies, saved the life dington to Penzancc, the most 

westerly rail point in England. 
During the journey the story 

of each famous bridge or tunnel 
will be told, the building of the 
railway by the famous en
gineer, Brunei, will be de
scribed, and accounts given of 
the remarkable conditions of 

travel in the early days of 
British railways. 

Living characters of the rail
way to-clay who will come to 
the microphone will include the 
manager of the Lost Property 
Office, the drivers of the Corn
ish Riviera express and the 
Cheltenham Flyer, and the chef 
on the Torbay Express, who 
cooks luncheon for three hun
dred people a day in a room 
smaller than the average 
kitchen-scullery. 

I hear that the mobile record
ing squad has been busy in 
preparation for this unique 
broadcast, which will be given 
at 8 p.m. (National). 

HURLING FINAL 
Athlone broadcasts a com

mentary on "the All-Ireland 
Hurling Final at Croke Park 
between 3 and 5 p.m. on 
Sunday afternoon. 

SAINT-SAENS CENTENARY 
ALREADY we are verging on 

the fourth week of the Pro
menade Concert season. Un
doubtedly the most significant 
night next week is Tuesday, the 
centenary of the birth of Saint
Saens, and the concert will 
accordingly include the Violon
cello Concerto in A Minor with 
Thelma Reiss as the soloist, the 
Fourth Pianoforte Concerto 
with Pouishnoff at the piano
forte, and the Symphony 
No. 3· The last named is some
what unusual, being scored f0r 
orchestra, organ, and piano
forte duet. Marcel Dupre will 
be the organist, and the duet
tists Berkeley Mason and 
Ernest Lush. 

Forthcoming "Proms" are 
to be broadcast as follow,; : 
Monday: Regional, 8; Tues
day: National, 8; Wednes
ria}r: Regional, 8; Thursday: 
National, 8. 

MOTHER-IN-LAW 
\\'HAT promises to be an 

oasis of fun in a sorry world ; s 
'' A Marriage Has Been 
Arranged,'' a musical farce \o 

be broadcast on Monday 
(National, 8). 

The plot, which has been 
prepared by John Dighton 
from the story by Valentine 
Dunn, centres around a young 
man, his fiancee, and his pro
spective mother-in-law. The 
harassed hero decides that the 
only way to get rid of the 
mother-in-law-a firm-minded 
but unbeautiful widow-is to 
find her a husband. He enlists 
the aid of a friend running a 
matrimonial agency. A fierce 
ex-Indian army officer and an 
equally fierce explorer are the 

~------3~~~~~--;;;~~~~~~;------, 
l : ' Baird Process Transmissions. 1 ! Vision, 261.1 m., Sound, 2%.6 m. J 

: MONO AY. SEPTEMBER 2nd. : 
' ' : 11.15-12.0 p.m. : 
l Robert Ea>ton (bass) ; Mario J 

l Lorenzi (harp solos) ; Vi vi en : 
! Lambelet (soprano); Cleo Nordi J 

l (dances) ; Cyril Smith at the : 
f piano. : 

l WEDNESDAY, SEPTEMBER 4th. i 
l 11.0-11.45 p.m. J 

i Sydnev ]erome (syncopated piano l 
J solo~) ; Betty Bolton (songs ancl J 

l dances) ; Rupert Harvey (car. l 
l toons and melody) ; John Rorke : 
l (songs) ; Laurie Devine (" most l 
i graceful dancer "). : 
L __________________________________ J 
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the Week Outstanding Broadcasts 
at Home and Abroad 

p----------------------------------1 
I : 

HIGHUGHTS OF THE WEEK i 
FRlDA Y. AUGUST 30th. 

Nat., 6.30. Burlesque : " Bertie, or 
Balham to the Bone." 8, " The 
Great Western, 1835-1935." 10, 
B.B.C. Orchestra, conducted by 
John Barbirolli. 

Reg., 8, Beethoven Promenade Con
cert. 9.30, Arthur Young and 
his Youngsters. 

Abroad. 
Hilversum, 9.10, Tattoo and Gala 

Concert for Queen Wilhelmina' s 
Birthday Eve. 

SATURDAY. AUGUST 31st. 
Nat., Promenade Concert. '\!B.B.C. 

Orchestra. 
Reg., Fred Hartley and his Novelty 

Quintet. 9, Jack Hylton's Radio 
Review. 

Abroad. 
Vienna, 7 .15, " Fidelio " (Beet

hoven) relayed from F estspiel
haus, Salzburg. 

SUNDAY. SEPTEMBER 1st. 
Nat., London Zigeuner Orchestra. 

";Or~an Recital by l\1arcel Dupre. 
Leslie Jeffries and Orchestra, 
Grand Hotel, Eastbourne. 

Reg., B.B.C. Military BaC~d. ~Com
modore Grand Orchestra. '\!Short 
Story : " The Chinese Picture," 
by Algernon Blackwood. 'llThe 
Griller String Quartet. 

Abroad. 
Leipzig. 8, Opera : " La T raviata." 

MONO AY. SEPTEMBER 2nd. 
Nat., 8, " A Marriage has bcea 

Arranged." '\!Recital by Max 
Rostul (violin) and James Friskin 
(pia 1ofortel. ~IGershom Parking
ton Qt;intet. 

Reg., Wagner Promenade Concert. 
~ .. The Rocky Mountaineers." 

Abroad. 
Brussels I I, 9, Opera : " Pallieter " 

(Alpaerts), conducted by the 
con~ p 'ser. F ram the Brussels 
Exhibition. 

TUESDAY, SEPTEMBER 3rd. 
Nat., Mantovani and his Tipica 

Orchestra. '\!Saint Saens Cen
tenary Promenade Concert. 

Reg., Celebrity Trio. 'l]" Theatre or 
Cinema ? " : Talk by Den is 
.lohnston. ~Entertainment Hour. 
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Konigsberg, 
Music. 

9, New Orchestral i 

. WEDNESDAY. SEPTEMBER 4th. 
Nat., 8, " Black Vengeance," a radio 

play. 'I)B.B.C. Military Band. 
'\!T ransat!antic Bulletin. 

Reg., Brahms Promenade Concert. 
'~]Recital of Irish Tunes by May 
Harrison (violin) and Herbert 
Hughes (pianoforte). 

Abroad. 
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Munich, 9.15, Grieg Memorial l 
programme. 

THURSDAY, SEPTEMBER 5th. 
Nat., 7, " Main Street of Song." a 

musical comedy. '\!Promenade 
Concert. '\!Victor Olof Sextet. 

Reg., Pianoforte Recital hy Philio 
Levi. 8.40. " The Nut Club." 
9.10, "Black Vengeance." 

Abroad. 
Brussels I I, 8, Classical Symphony 

Concert. 
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rival candidates, and before 
everybody is satisfactorily 
paired off, many complicated 
situations have to be straight
ened out. 

Several new numbers have 
been written for the show by 
Peter Mendosa. The cast will 
include Doris Nichols, Valen
tine Dunn, Max Kirby, and 
Bobby Coml.Jer. 

COMPOSER AT THE PIANO 
NoT all popular singers are 

d is tin g u ish e d for their 
musicianship, as Is Peggy 
Cochrane, who has written 
many clever modern songs. 
On Tuesday she will give a 
quarter of an hour's pro
gramme of pianoforte solos and 
songs at the piano. It may be 
remembered that several of the 
quite haunting melodies in
cluded in the Nelson Keys 
rcnH'S were \\Tittcn by Peggy 
Cochrane. 

OPERA ABROAD 
PRAGUE opem the foreign 

opera programmes this seek 
with a performance to-night 
at 7.30 of Smetana's three-act 
"Dalibor," relayed from the 
National Theatre. This opera, 
first heard when the National 
Theatre was opened in Prague 

Vienna Philharmonic Orches
tra. On the same evening at 
8.40 Rome is broadcasting two 
light operaS---" Madonna Im- ~ 
peria '' by Alfano and 1

' 11 
Tabarro" by Puccini. 

A chance to compare two 
ooeras of the same title, 1

' The 
Gipsy Baron," occurs to
night and to-morrow. At 
8 o'clock this evening Brussels 
No. II relays Kollo's "The 
Gipsy Baron " from the Ex
hibition, and to-morrow 
J oh ann Strauss' s more familiar 
opera of the same name will 
be given by Budapest No. I at 
8.10. 

On ~ednesday Brussels 
No. I gives a concert version 
of Masse's "Les Noccs des 
Jeannette" from the Exhibi
tion studio at 9· rs. 

STORM TROOP MUSIC 
THE Nazi Movement has its , 

musical manifestations in the 
songs and marchrs of the 
Storm Troops. The first per
formance of some '' new num
bers '' is to be broadcast from 
Konigsberg at 8. ro on Thurs
day. 

AN OPTIMIST TALKS 
MR. RAWLINS, an American 

oil expert, believes that oil is 

Claude Hulbert and 
Tommy Handley 
appear in Enter
tainment Hour on 
Tuesday. Manto
vani brings his 
Tipica Orchestra 
to the microphone 
the same evening. 

in r868, represents Smetana 
at the height of his powers. 

Beethoven's only opera, 
" Fidelio," will be relayed to
morrow night at 7.15 by 
Vienna from Salzburg. This 
should be a great performance, 
for Lotte Lehmann will be 
singing Leonora, and Tosca
nini will be conducting the 

to be found in the Jut! and 
neighbourhood, and he has 
carried his convictions to the 
point of sinking bores just 
outside the town of Kolding. 
The Danish broadcasting 
authorities are sending" O.B." 
engineers and interviewers to 
visit the works at Kolding and 
interview the American op-

LOTTE LEHMANN and Luise 
Helletsgruber take part in the 
Vienna relay to-night (Friday) 
from Salzburg of Beethoven's 
"Fidelio, '' with the Vienna 
Philharm~:mic Orchestra con-

ducted by Toscanini. 

timist. If only for its novelty, 
this broadcast warrants tuning 
in the Kalundborg wavelength 
for a few moments on Sunday 
at 9 p.m. 

0- 0- 0-

A ROYAL BIRTHDAY 
TO-MORROW is the birthday 

of H.M. Queen Wilhelmina 
of Holland, and Hilversum 
(Kootwijk) will celebrate the 
occasion very early with a 
relay from Rotterdam of a 
musical greeting by a choir of 
four thousand voices and the 
Rotterdam Brass Band at 
7-40 a.m. Later in the day 
M. Vincent, the world-famous 
carilloneur, is giving a recital 
from the Royal Palace, Am
sterdam, at 1.40 p.m. 

RADIO BALL 
COPENHAGEN radio balls are 

becoming a popular institution. 
There will be another on 
Thursday next from 8.ro to 
2 a.m., when Louis Preil's 
dance orchestra will take the 
first turn till I I. 15. l\I usic will 
then be relayed from various 
restaurants. 

On these occasions dancers 
are always present in the 
studio, as Louis Preil finds 
that this gives a more live 
atmosphere. THE AuDITOR. 
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Burton ASS 
Uniform Sensitivity and a High Degree of 

Selectivity on Both Wavebands 

FEATVRES.-Type.-Table-mo:lel superheterodyne for A.C. Mains. Circuit.

Octode frequeney-changer- var .-mu pentode IF amplifier- double-diode second 

detector-pentode output valve. Full-wave valve rectifier. Controls.-(!) Tuning. 

(2) llolame and on-off switch. (3) Wa1•erange. Price.-10 guineas. Makers.-
C. F, and H. Burton, Progress Works, Walsall. 

T HE makers of Burton sets have 
hitherto specialised in the de
sign of "straight" receivers, and 
when they decided to add a 

superheterodyne to their range of 1936 
receivers no one would have blamed them 
for following the path so well trodden by 
their predecessors in this field. While the 
broad outline of the circuit shows that 
they have at least taken a peep down this 
road, in the detail design they have 
struck off on their own with characteristic 
independence of thought. 

The aerial circuit includes an HF choke, 
short-circuited on the medium wave
range, which is designed to overcome 
whistles and repeat points of medium
wave stations on the long-wave band. To 
the same end, all the wiring of the pre
selector circuits which would- otherwise be 
left open has been carefully screened. 

The aerial coupling to the primary of 
the input band-pass filter is not switched 
when the waverange is changed. The 
object of this is to establish a self-resonant 
peak towards the top of the medium wave-

band so that the sensitivity is 
maintained where it would 
normally fall off due to the 
reduction in the L 1 C ratio. 
The same result has been 
achieved on the long wave
band by feeding the grids of 
the frequency-changer and IF 
valves from the same point in 
the A VC line without any form 
of decoupling. This is stated to introduce 
some incidental reaction which increases 
as the frequencies of the two circuits 
approach one another. The response is 
further aided by the " anti-break
through" choke, which is designed to 
peak high up in the range. 

The frequency-changer valve is an 
octode and the first of the IF transformers 
is adjusted to give a band-pass response 
6 kc / s wide. The second IF transformer 
is single-peaked, and while its secondary 
supplies the signal rectifying diode the 
primary supplies the A VC bias through 
the second diode. The signal diode is 
normally unbiassed, but the noise sup-

I 
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pressor switch introduces a suitable bias 
from the cathode resistance of the 
pentode output vah·e. The high slope of 
this valve is relied upon to supply all the 
LF amplification required after diode 
rectification and it should be here noted 
that no provision has been made for the 
attachment of a gramophone pick-up. The 
extension loud speaker sockets are con
nected across the primary of the output 
transformer and the loud speaker field 
is used for smoothing. A humbucking 
coil is proYided. 

It is interesting to note that the power 
rectifier is of the indirectly heated type se 
that the smoothing condensers are un-

NOISE SUPPRESSOR 
SWITCH 

AC 
MAINS 

The aerial input and AVC circuits have been specially designed to give uniform sensitivity over both medium- and long-wave ranges. 
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Burton AS5-
likely to be subjected to more than the 
normal working HT voltage of the set. 

The performance of the receiver is de
ceptive. Without the slightest fuss it 
pulls in all the Continental stations that 
sets with bigger circuit specifications 
seem to do with considerable greater 
expenditure of energy. The uniformity of 
sensitivity over both waveranges is re
markable, and, if anything, there is a 
slight tendency to increased range at the 
top instead of at the bottom of each wave
range. 

Selectivity is unquestionably good and 
only a single channel was lost on either 
side of the London Regional transmitter 

FREQUENCY 
CHANCER 

VALVE 
F C 4 

2nd 
DETECTOR 

VALVE 
2 04 A 

IF 

is hardly in need of a noise suppressor 
control. There is no trouble from whistles 
or any self-generated interference on the 
long waveband, and only one second chan
nel whistle (at 485 metres) under the con
ditions of test stated above co11l-.:l be dis
covered. 

The quality of reproduction does not 
show any obvious vices, and if there is 
some curtailment of the extreme top as a 
result of the high performance in the 
matter of selectivity it is not sufficiently 
serious to disturb the balance of tone. A 
special form of loud speaker mounting in 
which the :1xis of the diaphragm is 'tilted 
slightly upwards and the front of the unit 
is provided with an "air chamber," re-

RECTIFIER 
VALVE 
UU3 

PLUG 

SPEAKER 

The chassis presents a particularly clean exterior appearance. Note the inclined loud speaker 
baffle. 

when working the set in Central London, 
and considerably less than one channel 
in the case of the National transmitter. 
On long waves the German National trans
mitter was easily received clear of Droit
wich and Radio Paris when both stations 
were working together. A little more 
volume might have been acceptable, but 
no doubt that would have resulted in some 
sacrifice of the exceptional freedom from 
background noise on this station. The 
noise suppressor control, incidentally, does 
not have any very marked effect on the 
general performance of the receiver, and 
it is only when receiving some of the 
weaker stations on the medium waves that 
its action is appreciated. The set, in fact, 

suits in a type of sound distribution which 
removes the idea of a focus in the receiver 
cabinet itself. 

Controlled Output 

The automatic volume control gives 
equal signal strength from the West, North 
and Midland Regional transmitters, and 
only a small adjustment of the manual , 
volume control was necessary to bring 
London Regional down to the level of the 
provincial stations. 

The overall magnification and A VC con
ditions have been so adjusted that it is 
impossible to overload the output valve, 
and unpleasant distortion due to tern-

259 

porary mishandling the controls cannot be 
provoked. 

In conclusion the makers are to be con
gratulated on the design of the illuminated 
vertical tuning scale which is accurately 
calibrated and gives a clear indication of 
the settings of all the principal European 
stations. 

Murphy"28" Series 
AC and DC Console Models 

Now Available 

ALTHOUGH scheduled for release at the 
beginning of July, few will cavil at the 

delay in the appearance of these sets when 
the specification is examined. 

The superheterodyne circuit comprises a 
signal-frequency HF amplifier, frequency
changer, IF stage, double-diode rectifier and 
AVC valve, LF amplifier with tone correc
tion and inter-station noise suppression, and 
a pentode output valve. There are, in addi
tion, two valves, whose special function is 
to correct reasonable errors of tuning on 
the part of the user. They are a double
diode.recti~er and a pentode valve arranged 
to shift shghtly the tracking of the oscil
lator in the event of careless adjustment of 
the tuning control. 

There should be little excuse for in
accurate tuning, however, for the new 
tuning scale, let into the top of the cabinet, 
is of an improved type, quite free from 
parallax . errors. The medium- and long
wave pomters work in slots in the same 
plane as the scale, which, in addition to 
wavelength calibrations, now carries a selec
tion of station names. 

As in previous Murphy Consoles, acoustic 
~onsider~tions have been given due weight 
m deCJdmg the proportions of the cabinet. 

There are separate models for AC and DC 
mains (no universal set is available), and 
both the A28C and D28C receivers cost 
{21 rss. Radio-gramophones on similar 
lines will follow shortly. 

The Radio Industry 
THE new season's \Vearite catalogue is now 

avallab!e from \Vnght and \Vealrt', Ltd .. 
7-!0, High Road, Tottenham, London, N.r7. 
L1kc Its predecessors, this publication is ex
tremely helpful to amateurs. the uses and 
properties of the various compon(·nts being 
profusely Illustrated by Circuit diagrams. 
graphs, etc. A separate list deals with 
\Vearitc standard testing instruments. 

<!> ·<::> ~> ~ 

Tru<' Screws, Ltd., of gg, Clerkenwell Road, 
London. E.C. r, have just issued a list which 
deals not only l';ith screws, but with a number 
of wireless p<trts such as terminais and tags. 

"'?> c:!)· .._-:-,. <.._'? 

To cope with incn·ased business and new 
dcvclopm('nts in marine and geo-physical ap
paratus, Burnf'.J ones and Company, Ltd., 
have moved m to IEor.· modt'rn premises at 
309-3I7. Borough High Street, London, S.E.r. 
The tdephone number is unchanged: 
Hop O.J95· 

<!> <-> 
A new illustrated pamphlet dealing with th<· 

Goltonc Stratoformcr noise reducing aerial 
system has been received from \Vard and Gold
stont', Ltd., Pendleton, Manchester, G. 
Arrangements have now been made whereby 
long-wave reception can now be t'ffectively 
carried out, ami users of Pxisting Strata
formers will be interested to know that 
auxiliary long-wave unit~ are now available. 



z6o Wireless World, August 3oth, 1935 

BROADCAST By Our Special Correspondent 

A B.B.C. Bombshell 
NOW is a black time for 

all ether searchers, world 
beaters, dial twisters and other 
such who have the misfortune 
to reside outside Great Britain. 
For, peradventure, they may be 
"logging" B.B.C. stations, 
slapping their chests exultantly 
and writing off for verifications. 
Alas, the B.B.C. has now 
decided not to issue verifications. 

Precedent? 
The Corporation is, I believe, 

the first broadcasting concern in 
the world to adopt this attitude, 
and no doubt the International 
DX'ers Alliance, among other 
aspiring and perspiring bodies, is 
fervently hoping that the ex
ample will not be followed. 

\Ve all realise that members of 
these organisations admire and 
trust each other, but it is useful 
for reference purposes to have 
written verification when a 
station hunter using a 2-valve 
reflex in Ohio knows he has 
heard a recital on the domra in 
Singapore. 

What Amateurs May Think 
No doubt many amateurs will 

accuse the B.B.C. of churlish
uross, pointing out that they 
always enciose a stamped 
addressed envelope with verifica
tion requests, even if the stamps 
are not valid outside their own 
State. It ought to be under
stood, however, that it is not 
the postage q ucstion that 
bothers the B.B.C. 

Their point of view, and it de
cieserves to be considered, can 
be summarised under three 
headings. 

B.B.C.'s Point of View 
First, the Corporation feels 

that details of the transmissions 
can often be had from the 
advanced programme lists, and 
because unscrupulous use has 
been made of this information 
in the past, the value of any 
written confirmation is negli
giblE'. Secondlv, official verifi
cations are often used for adver
tising purposes. Thirdly, foreign 
transmissions, especially on 
short waves, are frequently re
layed locally, with the result 
that many wireless novices 
imagine they have performed 
some incredible feat of DX work 
when, in reality, they have 
picked up a nearby relay. 

Welcome Correspondence 
The B.B.C.'s new decision 

applies to long, medium and 
short wave transmissions, 
though naturally it mostly con
cerns the last. 

In a statement to the Empire 
Press the B.B.C. says: " The 
obiect of our Empire transmis-

BREVITIES 
sions is mainly to provide a ser
vice of news and entertainment 
to listeners in all parts of the 
Empire, and we feel that the 
lasting success of our Empire 
service will depend on the 
matter received rather than the 
method of its reception. . .. 
Correspondence of a construc
tive nature relative to pro
grammes, or of a technical 
nature, will, we can assure 
listeners, be always welcome." 

Other Points of View 
Many readers will possibly 

feel that the Corporation has not 
given an answer likely to satisfy 
those listeners who may be 
reckoned as representing the 
" sporting " side of the pastime. 
If any readers have a new point 
of view to put forward I should 
welcome letters for publication. 

the next few days, I undprstancl, 
a similar order will reach the 
Marconi-E.M.I. Company. 

It looks as if there really will 
be something to talk about soon 
in the realm of television. 

Hospital Wireless 
QNE of the most practical 

pieces of philanthropy 
during the past few years has 
bet'n the News-Chronicle Wire
less for Hospitals Fund. I use 
the wurd "practical " ad
visedly, having studied the 
manner in which the money is 
being applied. 

An expert committee, includ
ing B.B.C. engineers, has now 
designed a '' model hospital 
equipment." The receiver is a 
superhet. with AVC. There 
is a basic power output of 10 

"G.B.S." IN FINLAND. A picture taken recently from the 
control cabinet in the Helsinki studio during the broadcasting 

of a Bernard Shaw play. 

From the B .B .C. Postbag 
''PLEASE would you kindly 

send me full particulars on 
thl' \V ire less to the above 
address. Yours truly . 

Exit 30-Line Television 
AFTER a long and not very 

distinguished life the B. B.C. 
experimental 30-line television 
serv1ce expires on Septembet 
15th. A year ago the mourner~ 
might have been many, but 
with the imminence of rt'al tele
vision, there will be very few 
tears on the bier. 

Alr(;ady the B.B.C. has 
placed an order with the Baird 
Company for high-definition 
television equipment at the 
Alexandra Palace, and within 

watts, but each hospital can 
have any number of 10 watt 
tlllits which will, incidentally, 
be interchangeable, thus reduc
ing manufacturing costs. 

Near the entrance to each 
ward a control box would be 
situated with resistances which 
could be automatically switched 
it, in accordance with the imped
ance of the loud speakers in use. 
Power output would be arranged 
on a hasis of I watt per loud 
speaker point or per two 
hundred pairs of headphone~. 

Criticism with a Punch 
WHEN it comes to broadcast 

programme criticism, women 
win hands down. No man, so 
far as I know, has had the 
courage to issue such outspoken 

criticisms as those contained in 
the new Bulletin of the Ameri
can Women's National Radio 
Committee which is campaign
ing to eliminate objectionable 
and distasteful broadcasts. 

A " Cissy " Programme 
"What a pitifully small per

centage of all that is broadcast 
i> really good," writes Luella S. 
Laudin, Editor of the Bulletin, 
and there follow such terse com
ments as "Radio at its worst," 
describing N.T.G. and his 
chorus girls; "just plain noise " 
apropos the Louis Prima five 
o.: New Orleans, and "the 
v:orst vrogramme on the air,'. 
describing the John Charles 
Thomas ~erial, "Home on the 
I<ang<'." The G-men pro
gramme by Phillips Lord draws 
this comment: '' This ' cissy ' 
version of the adventures of onr 
reel-blooded G-men may be 
safely hl'ard by old ladies with 
very weak hearts.'' 

Miss Laudin also deplores the 
·' personally conJucted tour of 
the intestinal tract " represented 
in the advertisem•'nts of the Vox 
Pop sent:s. 

Forthcoming B.B.C. 
Dramas 

B.B.C. plans for autumn radio 
drama include many re

vi,·als as well as a few original 
plays specially written for the 
microphone. 

Among adaptations will be 
Edgar \Vallace's "On the Spot" 
and Tchehov's "Uncle Vanya," 
and a specially written version 
of Sapper's ''Bulldog Drum
mond " is promised for early 
October; Eden Phillpott's 
'' Devonshire Cream '' will be 
heard in November, and Mar
garet Kennedy's '' The Con
stant Nymph " in December. 

Original Plays 
The original plays include 

'· Congo Landing '' by Horton 
Giddy, author of the naval 
iLriller, " In the Shadow." 
This time the dramatist turns to 
the air, and will tell the story of 
a record-breaking flight which 
ends in a forcr;d landing in the 
jungle. 

A play of the French Revolu
tion entitlPd " Brnmaire " by 
Anthony Elli3 will be produced 
by Robin \Vhitworth early in 
Octob,'r, while another unusual 
play will be an English version 
oi " In Small Print " by the 
Polish writer, Madame Kol
kowska. Lance Sieveking has 
collaborated with M. Joseph 
Renaud, French radio-dramatist, 
in a new work which he has 
called " The Boomerang Bet." 
It concerns a fantastic wager 
made by a millionaire and the 
curious way in which the bet is 
eventually won. 
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Broadcasting 
South 
America 

The Buenos Aires 
Wave Plan 

By J. GODCHAUX ABRAHAIHS 

BETWEEN March 28 and April I9 last delegates from th~; 
Radio Administrations of the Argentine Republic, Bolivia, 
Brazil, Chile, Paraguay and Uruguay met at Buenos Aires 

at a Regional Conference to discuss the establishment of a broad
casting union on the lines of the International Broadcasting 
Union, Geneva. Decisions were taken in respect to general tech
nical matters, and in particular to the allotment of wavelengths 
and frequencies to the transmitters in the individual states. In 
the allocation of channels, a minimum separation of IO kilo
cycles was adopted in the band 550-I,500 kilocycles, but in the 
case of stations operating in Montevideo, Buenos Aires and La 
Plata the separation was extended to 20 kilocycles in order to 
prevent mutual interference. 

As in the case of the Plan de Lucerne, three kinds of channels 
were adopted, namely, (a) exclusive waveJengths, (b) inter-

ARGENTINE REPUBLIC 

Metres. kc,'s. Call Sign and Station. I kW. 
---

I 
201.3 14\)() LU12 Rio Gal!Pg;o~ 1.0 
234.4 1280 LF7 Bahia. B1anca (2 k\Y. and 1240 kcis. 

(24Ulm.) in l\)3(i) 1.4 
2311.2 1270 L~9 Yicente Lopez .. !i.O 
277.8 1080 LT3 Hosario (Santa F(·) 4.5 
340.9 880 LV2 Hadio Central C'orrloha (960 kc/s. 

(312.:i m.) in 19:lli) .. 2.0 
365.9 820 LV7 Tucuman .. 1.0 
375 800 LU2 Jta,lio Na~ional, Bahin Blanca (2 k\V. 

and 900 kc;,·. (:)3:~.3 m.) in Hl:~H) .. 0.5 
384.6 780 LT! Broadcasting dP] l.itoral, HoBario, 

Santa FC 4.0 
4!\8.8 ()40 LV12 Tncuman (in Hl3G) 2.0 
483.9 u2o LY3 Cordoha .. 2.0 

BUENOS AIRES 

Metres. kc/s. Call Sign and Station. I kw._ 
222.2 1350 LSfi Radio del Pm·blo .. .. .. 4.5 
220 1310 LS7 Buenos Aires (10 kW. in l!l3C) .. 4.0 
236.2 1270 LS9 Radin Ln Voz del Airc .. .. H.O 
243.9 12:30 LS8 Hadio 8tentor .. .. .. . . 15.0 
25::!.1 1100 LS2 R.adio Prieto .. .. .. . . 30.0 
260.9 1150 LH8 Radio Pari" .. .. . . .. 7.0 
270.3 1110 LS5 Radio Rivadavia .. .. , . 5.!) 
280.4 1070 LHI Radio El Mundo .. .. .. 50.0 
291.3 1030 LR9 Hadio Fenix .. .. .. .. 4.0 
:J03 !190 LH4 Radio Splendid .. .. .. .. 15.0 
315.8 !l50 LR3 Hadio Belgrano .. .. . . 25.0 
32!1.7 (Jl() LR2 Radio Argentina .. .. .. 9.62 
:l44.8 870 LIW Radio La Na<;ion .. .. .. 37.0 
361.4 830 LR.'i Radio Excelsior .. .. .. 30.0 
400 750 Lm Hadio La Prensa (Hi kW. in 1936) .. 2.0 
422.5 710 LSl Itadio Municipal (20 kW. in l!l:~fi) .. 5.0 
447.8 670 L84 Hadio Portena .. . . .. .. 5.0 
476.2 ti:30 u;3 Radio l\Iayo .. .. .. . . :i.O 
V08.5 590 LSIO Radio America .. .. . . . . G.O 

• 
Ill South America's most modern and striking 

city, Buenos Aires is often referred to as 
the New York of the South. 

national common wavelengths, and (c) national common wave
lengths. The new allocation of channels is to come into force 
on January I, I936. 

More Stations for European Listeners 

Generally speaking, the scheme has not affected in any great 
degree the better known transmitters in the Argentine Republic. 
and most of the Buenos Aires stations will be retaining their 
present wavelengths. From the list,. however, it would appear 
that Uruguay, Chile, Paraguay, Brazil and Bolivia are planning 
a development of their respective broadcasting systems, and for 
the benefit of distant listeners to tramatlantic broadcasts par
ticulars of existing stations of a power of I kilowatt and over, 
and their subsequent changes, are given hereunder. 

URUGUAY 

Metres. Call Sign and Station. kW. kc.'s. I 
--------- --------------·-- --------1------

201.3 
20(i.H 
212.8 
219 

226.6 
232.6 
240 
247.9 
258.G 
265.6 

2G7.9 
276.2 
277.8 

285.7 

2\l7 
:l09.3 
322.(; 
337.1 
:352.9 
:370.4 
38H.4 
410.7 
434.8 

4Hl.4 
512 

1490 
1460 
1410 
1370 

1330 
12(10 
1250 
1210 
lHiO 
ll:lO 

1120 
10HO 
1080 

1050 

1010 
970 
\J30 
8!)0 
850 
810 
7i0 
i30 
690 

650 
585 

CX48 
CX4H 
CX44 
CX42 

C'X40 
CX38 
CX3H 
CX3-! 
C\\'31 
CX30 

CW29 
CX28 
CW27 

CX26 

CX24 
CX22 
CX20 
('X18 
CXlH 
CX14 
C'Xl2 
CXIO 
CX8 

CX6 
CX4 

Hadio Palermo. Montevideo 
~lontevidco (2 k\V. in 1936) 
Montevideo 
Montevideo ( 1380 kcjs. (217.4 m.) in 

1D3tl) .. 
l\lontevideo (1 kW. in 1!)36) 
Montevideo 
Montevideo (3 k\V. in 1936) 
Montevideo (2 kW. in 1936) 
Salto (1 kW. in 193H) .. 
Radio Nac;ional, Montevideo (1 kW. 

in 103G) 
Dumzno (2.5 kW. in 1936) 
MonteYideo (3 kW. in 1936) .. 
Salto (7 kW. and !\80 kcjs. (441.2 m.) 

in 1936) 
Hadio l'ruguay, ::\lontevideo (7 kW. in 

1!!3G) .. 
::\lontevideo (10 kW. in 1936) .. 
Montevideo (1 kW. in 1936) 
::ITontevideo (2 kW. in 1936) 
Montevideo 
Montevideo 
Montevideo (10 kW. in 1036) 
~1ontevideo (5 kW. in 1936) •• 
Montevideo (3 kW. in 1936) 
Radio Elcctrica, Montevideo (3 kW. 

in 1936) 
Montevideo (50 k\V. in 193G) 
Montevideo (5 kW. and 610 kc/s. 

(4!ll.8 m.) in 1936) .. 

PARAGUAY 

1.6 
0.25 
1.0 

1.0 
0.5 
5.0 
0.2!:i 
0.5 
0.25 

0.5 
0.5 
2.0 

0.25 

2.0 
2.0 
0.25 
0.25 
3.0 

10.0 
5.0 
!.0 
1.0 

1.0 
10.0 

l.O 

Paraguay has been allotted twelve channels of which two onlv 
are exclusive, viz., 560 kilocycles (535·7 metres) and JOO kil<;
cycles (428.6 metres), which \Yill be taken up respectively by 
ZPI, Asuncion, now on II35 kilocycles (264.3 metres), and bv 
a new station to be built at Villaricca. ZP 4, a small ISO-watt 
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station, also situated in the capital and operating on 1275 kilo
cycles (236.2 metres), will take over the wavelength of 730 
kilocycles (4rr metres) in 1936, and may blossom out as a more 
powerful station. Asunc;ion, in addition, possesses a number 
of small broadcasting plants to which the new plan allocates 
channels of an international or national common character. 

BRAZIL 

Metres. kc/s. Call Sign and Station. kW. 

220 1:363.6 PRC6 Rio de Janeiro (980 kcjs. (306.1 m.) in 
1936) .. l.O 

2()0 1153.8 PRA9 Rio de ,Janeiro (1100 kcfs. (272.7 m.) 
in 1936) l.O 

300 1000 PHB4 ~ao Paulo (ll20 kcjs. (267.9 m.) in 
193o) .. l.O 

350 857 PBA6 Sao Paulo (1800 kc/s. (16fi.7 m.) in 
193fi) . . l.O 

400 750 PRA2 Hio de ,Taneiro (740 kcjs. (405.4 m.) in 
1936) .. 1.5 

BOLIVIA 

A number of national common and international common 
channels have been allotted to Bolivia, as well as two exclusive 

Radio Data 
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wavelengths, namely, 550 kilocycles (545·5 metres) and r,020 
kilocycles (294.1 metres) which will be taken over respectively 
by:-

Hadio Nacional. CPX, La Paz, now on 1,240 kc,'R. (242 m.) anci 
Radio Boliviana. CP4, La Paz, now on 1,040 kc s. (288.5 m.). 

CHILE 

Possesses a large number of small stations which, with the 
exception of those enumerated below, do not, in the majority, 
surpass 250 watts in power:-

Metres. kcfs. Call Sign and Station. kW. 
------------------ ---

304.6 985 CEH8 Hadio 1 'niverHo, Nantiago ( ll80 kcls. 
(254.2 m.) in HJ:lU) .. 1.0 

317.5 945 CE\J4 Radio ('hiiPna, ~antia.go (1140 k<·,H. 
(2o3.2 m.) in 1 !l:lli) '. 1.0 

331.5 905 C'E90 Radio El i\1 f'f('urio, Santiago .. l.O 
340.9 880 CE88 ValparaiHo (760 kc- H. (:~94.7 m.) in 19:~ii) 1.0 
:344.8 865 CE8G J{adio Pacifieo. Hantiago 1.0 
36:~.6 825 CE82 ~antiago .. l.O 
382.2 785 CE78 Santiago .. 1.0 
425.5 705 CE70 Hantiagn .. 1.0 
45l.l ()65 CF,fj(i Hantlagn .. 1.0 
480 62fi CE<it Hantiago ( lOHO kc s. (28:~ m.) Ill l!l:~H) 1.5 
fil2.8 585 CE58 Hantiago ( !)70 k(",:"R. (:i2ii.:1m.) in IH3ti) 1.0 

Charts-IX. 
The Comparative Efficiency of Gapped and Ungapped Chokes and 

Transformers Carrying DC 

By R. T. BEATTY, ~!.A., B.E., D.Sc. 

I N previous articles 1 we have given design data for iron-cored 
chokes and transformers which arc subjected to AC excita
tion only, such as a choke in a parallel-feed circuit or a 
balanced output transformer. Similar data have been given 

for chokes and transformers which carry DC superposed on an 
AC signal, such as transformers whose primary is directly con
nected to the plate of a valve, or smoothing chokes which cany 
the rectified current from an AC mains supply in addition to 
the ripple which is to be smoothed out by the filtering action of 
the choke and its associated condenser. 

When a superposed DC is carried by the winding, the induct
ance is always increased by inserting an air gap of suitable length 
in the magnetic circuit, and usually such a gap is essential in 
the output stage where the DC current is large, except when 
special circuits such as push-pull are used to balance out the 
steady magnetic flux in the iron. But when the DC current is 
small, as in interstage circuits, the question often arises as to 
whether it is worth while to introduce a gap, and the accom
panying chart has been designed to give an immediate answer 
to this question. 

Use of the Chart 

For example, we see that if we have a Stalloy core excited by 
a small signal (--'B small) and with the winding traversed by 
r.; ampere-turns, the inductance with no air gap in the core is 
So per cent. of the inductance when the optimum gap is inserted. 
In such a case we might be justified in deciding that the gap is 
an unnecessary refinement. Further. if it is specified that the 
DC current to be carried amounts to 3 mA., we immediately learn 
that the corresponding number of turns/ inch works out at 
r.; I 3 X IO_:: = s6;, so that if the ungapped choke is to maintain 

• "The Design of Iron-cored Choke' and Transformer.-. Carrying AC: Only,'' 
Wireless World, July 26th, 1935, pp. 84-86; "The Design of Gapped Iron
cored Chokes and Transformers Carrying DC," Wireless World, August 2nd, 
1935, pp. 108-ll I. 

So per cent. efficiency compared with the same choke with the 
best gap inserted, the turns/inch must not exceed 567. Armed 
with this information we can at once find (from the previous 
charts already referred to) the size of choke necessary to gi \'C the 
required inductance. · 

The chart deals with conditions where the ungapped inductance 
falls to a limit of about 50 per cent. of the gapped inductance, 
which is a sufficiently large range to cover practical cases, for if 
the inductance can be doubled by the insertion of a gap we should 
certainly insist on a gap. In the case of Laminic, however, the 
existing data are insufficient to reach this limit, and all we can 
say is that with 2 DC amp.-turns /inch the efficiency of the 
ungapped is still g6 per cent. of the gapped choke. It is to be 
hoped that more extensive data will be made a vai\able for this 
material. 

Some Interesting Conclusions 

Taking a limit of So per cent. efficiency as tile limit abow which 
a gap is unnecessary we find the corresponding values of nz, the 
DC amp.-turns/inch :-

Core Material. m 

Sta llov 1. 7 
E.S. Stallov r .2 

lbdio-nwt;tl r .1• 

The above table refers to the case of small values of AC signal. 
As remarked before, the number for Laminic is not yet available. 

This table affords some valuable information. ·Thus, if the 
winding must be traversed by a DC of 3.2 mA .. and we wish 
to know primarily whether a gapped core is necessary, we see 
that at 8o per cent. efficiency an ungappcd core must be 
wound (in the case of Radio-metal) with not more than 
r.6j3.2 x ro-3 =500 turns per inch, and so we have obtained 
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an essential figure for working out the detailed design for any 
specified value of inductance. 

Again, if we consider an output transformer whose primary 
winding is required to carry 32 mA. of direct current, by refer
ence to the above table we see that if an ungapped core of Radio
metal is to be used at an efficiency of 8o per cent., the turns I inch 
must not exceed r.6 I 32 x ro~3 =so. This small number of turns 
per inch is quite insufficient to allow a transformer of primary 
inductance of, say. 30 henrys to be constructed except by use uf 
an unreasonably large core. In fact, we should require 3S6 
cubic inches of iron. . This figure is obtained as follows: From 
the previous chart dealing with AC only we find that with n =so 

and V= 3S6, the inductance. with a Radio-metal core is s4.8 
henrys. The next chart, whrch shows the effect of superposing 
DC and inserting the optimum gap, shows that when m= r.6 
the inductance is brought down to S4·8 x o.68S=37·S henrys, 
and the present chart shows that the removal of the gap causes 
a further reduction to 37-S x o.8=30 henrys. Any read.er who 
possesses drawings giving the dimensions of various sizes of 
stampings can work out for himself the critical number of turns 
per inch corresponding to cores made up from each size of 
stamping, and so can see at a glance whether an ungapped core 
is permissible in any particular case. Lack of space precludes 
us from giving the detailed results in this article. 



Readers' 
Problems 

Loosened Valve Base 
ALTHOUGH the trouble is not quite so 

common as it was, rt is still not un
usual for a valve to develop loosent'ss be
tween the glass bulb 
and the base. 

A reader whose 
LF a m p 1 if y i n g 
valve has developed 
this fault enquires 
whether it will be 
safe to continue t.o 
operate the valve; 
apparently it is still 
working normally 
and the anode cur
rent has remained 
unchanged. 

There is no actual 
danger in using the 
valve in this condi
tion, but, of course, 
great care must be 
taken to avoid im
posing strains on the 
leading-out wires, as 
they are completely 
unsupported. 

It may be pointed 
out that it is usuallv 
quite easy to repair 
a loose valve by in
troducing some suit 
able form of adhe-
sive, such as shellac 

A loose valve bulb 
may be firmly se
cured by means of 

wire binding_ 

or even Seccotine, between the bulb and 
the base. 

Alternatively, it is fairly easy to make a 
repair on the lines indicated in the accom
panying photograph. 

Short-circuiting the AVC 
A READER who is using a Single-Span 

receiver has noticed by accident that 
signal strength is appreciably increased by 
touching the aerial lead-in wire. 

This seems tc be rather a puzzling effect, 
out we think that there is a very simple 
explanation for it. The effect of touching 
the aerial is to introduce a resistance (which 
in some circumstances may have quite a low 
value) between aerial and earth terminals of 
the receiver, and consequently to apply a 
partial short-circuit across the source of 
A VC bias. As a result, the amount of nega
tive bias is reduced, and it is natural that 
a fairly strong incoming signal should be 
reproduced at increased strength. 

The same effect could, of course, be ob
·cained by permanently connecting a fixed 
r-.;sistance, but it is not desirable to do so, 
as the effectiveness of the AVC system would 
be impaired. 

Dodging Atmospherics 
WHEN correspondents complain of atmo-

spheric interference we know that they 
are real long-distance listeners ; thanks to 
the high power of most European stations 
and the favoured situation of this country, 
medium-distance working is seldom ham
pered by "X's." 

Science has as yet provided us with no 

real cure and few effective palliatives for 
atmospherics, but a rather interesting aspect 
of the question has been raised by a querist 
who is interested in the consistent recep
tion of several of the more distant stations. 
He has found by experience that interference 
during the present summer has been more 
marked on the long than on the medium 
waveband. He goes on to ask whether it 
may be assumed that still greater immunity 
from atmospherics may be expected on the 
short wavelengths; it so happens that most 
of the transmissions in which he is interested 
arc simultaneously broadcast on this band. 

Short waves generally arc freer from atmo
spherics than the normal broadcast bands. 
Here we have an illustration of the advan
tages of an ''all-wave " set for serious recep
tion-as opposed to casual reception of any
thing that happens to be coming through 
well at the moment. 

Time to Renew ? 
A CONSCIENTIOUS reader, who has just 

gone to the trouble of measuring the 
anode current of all the valves in his re
ceiver, finds that the current passed by 
most of them is only slightly subnormal. 
with the exception of the intermediate LF 
amplifier. The consumption of this valve 
has fallen by rather more than 25 per cent. 
as compared with its original value (which 
coincided almost exactly with the manufac
turer's rating). vVc are asked to say whether 
the valve should be renewed. 

When the best possible performance is 
expected from the set, we generally make it 
a rule to replace valves when the anode cur
rent has fallen by- 25 per cent. But as to 
whether it is really necessary in this case is 
difficult to say. Intermediate LF stages 
vary so much; some of them have to work 
at almost full capacity, while others have 
to deal with quite small signal voltage·:.;. 

Hum with a Pick-up 
THE user of a universal AC-DC receiver 

· complams of loud hum when the set 
is used with a gramophone pick-up. By a 
process of elimination the trouble has been 
traced to the gramophone turn-table motor, 
which we assume to be of the universal com
mutator type. 
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Our correspondent will probably be able 

to effect a cure by partially screening the 
motor ; the sheet metal used for the screen 
should, of course, be earthed. 

ThNe is more than a possibility that the 
trouble i~ not really due to true hum but to 
the fact that the motor is causing radio
frequency interference to which the receiver 
may be- susceptible even when operating 
purely as a gramophone amplifit'r. If there 
is any sign of sparking at the brushes it 
would be well to replace them, and also to 
clean the commutator. 

A Phantom Resistance 
A QUERIST, who has n·u·ntly tried to 

impron, the sclectivitv and sensitivity 
of his four-valve superheterodyne by adding 
an HF stage, asks our help in overcomin<> a 
difficulty lw has l'ncountl'red. a 

When thl' additional stage of amplification 
is in use, all the usual symptoms of in
stability art' pn-Sf'llt, ancl siabk working 
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Fig. I.-How defective earthing of a 
ganged condenser causes instability. 

can only be obtained by r('ducing HT \-ult
age applied to the extra valve to such an 
extent that the general behaviour of the st·t 
is little better than before. 

So far as stability is concerned, the signal
frequency amplif1er of the superlwterodync 
presents practically the same problems as 
that of the "straight'' set. The possible 
causes of inter-action are numerous, but 
nowadays the most frequent one is brought 
about by a bad connection between the 
ganged condenser and the earth line (or 
chassis) of the set. In effect, a common re
sistance is introduced into both grid and 
anode circuits; this matter will be t'asy to 
understand by referring to Fig. r, in which 
the "phantom" resistance which is very 
probably causing the trouble is marked R. 
The remedy is to connect the frame of the 
condenser to the earth line at several points 
and not to depend on incidental contacts 
such as those made by bolting down the 
condenser to the chassis. 


